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Abstract

Ekure EN, Okoromah CN. In-hospital Outcome of Children referred for Cardiac
Surgery Abroad from a Developing Country. Nigerian Jouwnalof Paediatrics 2009; 36: 80

Background: Cardiac surgery is the definitive intervention for structural heart diseases
particularly of congenital aetiology in children. Unfortunately, most developing countries
currently lack adequare capacity for paediatric cardiac surgery often necessitating referral to
foreign countries with appropriate facilities and capacities. We hereby report the in-hospital
outcome of Nigerian children referred from Lagos University Teaching Hospital to undergo
cardiac surgery abroad.

Methods: Nigerian children referred from the Lagos University Teaching Hospital, Lagos
State, to centres abroad for cardiac surgerywere reviewed. Data obtained from records for
analysis were sex, pre-surgical diagnosis, age at surgery; year surgerywas performed, surgical
centre location, post-operative echocardiographyreport, length of hospital stay and in-hospital
case fatality. :
Results: In the five year period 68 children underwent heart surgery. Age at surgery ranged
from 3 months to 14 years (mean = 41.71+43.88 months) while their average duration of
hospital staywas 25 days. The surgeries performed were ligation of patent ductus arteriosus
(PDA), repairs of atrial and ventricular septal defects, tetralogy of Fallot, atrioventricular
canal defects, arterial switch operations, mitral valve repair and replacement. Three
(4.4percent) in-hospital deaths occurred (all in children aged <2years). Major post operative
complications related to death were respiratory problems and low cardiac output state.
Conclusion: The in-hospital case fatality rate at 4.4 percent is low for Nigerian children

undergoing cardiac surgery abroad with low cardiac output state common to all the deaths.
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Introduction

THE outcome following heart surgery in children
with heart diseases has improved gready with
technological advancements in diagnostic and
intervention procedures, especially in developed
countries. Cardiac surgeryremains the major remedy
for heart diseases in children especially those with
congenital heart diseases. Any kind of surgery has
its risks, but cardiac surgery has even additional
peculiar risks. Reports have indicated that certain
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factors such as age, sex, hospital case volume, other
associated malfor mations, type of initial operauve
procedure, and use of cardiopulmonary bypass can
affect the outcome of cardiac surgery® The type
of surgical procedure performed has also been
identified as the most important risk factor in
children.*

The advanced technologyrequired for paediatric
cardiac surgery is lacking in many developing
countries, especially in Africa. This leaves millions
of children with untreated correctable congenital
heart diseases. ° In Nigeria, though the first open
heart surgery took place more than three decades
ago, many challenges hinder the growth of that
health sector, especially in children.” A few medical
missions have come to the country but operate
mostly on adults, with only a limited number of
children benefitting. Consequently; minimal capacity
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exists in Nigeria at the time of this report for children
with heart diseases that require cardiopulmonary
bypass. '

The reported case fatality rates following cardiac
surgery in children vary from 0.3 to 29.8 percent
depending on type of surgery®"* To improve the
chances of survival in children, referral abroad to
health institutions with facilities for cardiac surgery
has been an option for the majority of cases in recent
times. The patients who have been able to avail
themselves of this opportunity provide an
opportunity to study the outcome following cardiac
surgery in Nigerian children.

Subjects and Methods

The studywas done in the Paediatric Cardiology unit
of Lagos University Teaching Hospital (LUTH). This
is atertiaryreferral centre with facilities for evaluation
of cardiac patients such as plain chest radiography,
electrocardiography (ECG) and echocardiography.
Cardiac catheterization is however not offered and
cardiac surgery beyond drainage of pericardial
effusion is not available for children. Intensive care
support is available bur with limitations in the capacity
for paediatric support.

The study subjects were enrolled from the
Paediatrics unit (out-patients and in-patients) and
were from a data base of children aged below 18years
of age diagnosed with heart diseases over a 5-year
period from January 2004 to December 2009. The
diagnosis of the heart diseases was based on clinical
evaluation supported by chest radiography, ECG and
echocardiography. Heart disease was defined as a
structural abnormality of the heart such as defects
in cardiac septation, abnormalities of ventriculo-
arterial connections, rudimentary or absent
chambers, abnormalities of ventricular inflow and
outflow, and abnormal vascular connections and
structures. Others were cardiovascular inflammatory
disease, myocardial disease or cardiac tumours.
Multiple cardiac lesions were allocated to the
dominant lesion associated with haemodynamic
changes.

The patients included in this studywere those on
the database who underwent surgery. Data obtained
were sex, pre-surgical diagnosis, age at surgery,
surgeryyear, surgical centre location, post-operatve
echocardiographyreport, length of hospital stay and
patient mortality outcome.

Procedures performed on the children were used
to group the cases with congenital heart disease using
the Risk Adjustment for Congenital Heart Surgery
version 1 (RACHS-1) method 7. RACHS-11s a valid
clinical research tool, which is-widely applicable to
the evaluation of differences in outcomes in both
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existing and future data sets among groups of
patients with congenital heart disease. It specifically
adjusts for differences in in-hospital mortality rates
among groups of children undergoing surgery for
congenital heart disease. The risk categories range
from 1 to 6 moving from simple procedures such as
repair of atrial sepral defect(ASD) or PDA in stage
1to repair of hypoplasticleft heart syndrome in stage
6.7

The In-hospital cutcome was assessed by fataliy.
The fatality rate was defined as death within the
period of admission in hospital following cardiac
surgery

Results

Clinical profile of Nigerian children undergoing
cardiac surgery abroad

- In the fiveyear period 1,820 new cardiac cases (3064/

year) were seen at LUTH and 1259 (69 percent)
required cardiac surgery. Of this number, 68 (5.4
percent underwent cardiac surgery. In all these
instances, the cardiac surgeries were performed at
referral centres abroad (63 in India and one each in
Israel, Germany, Italy, UK and South Africa).
Fourteen health facilities were involved.

The cases comprised of 30 (44.1 percent) females
and 38 (55.9 percent) males. All 68 children had
congenital heart diseases except two who had
rheumatic heart disease with severe mitral
regurgitation. Fifteen patients (22.1 percent) had
Downsyndrome. The heart diseases were diagnosed
at various ages ranging from birth to 6 years. The
peak in the number of patients who had surgerywas
in 2007 with 21 cases. (Figure 1). The cardiac
d.ll}lgﬂOSﬁ‘S Of thﬁ 68 Chjldren. Who hrld Surgery are
shown in Table 1.

The age at which surgery was carried ourt ranged
from three months to 14 years with 12 (17.6 percent)
having surgery in infancy Most (43=63.2 percent)
of the children were aged two years and. below
Whereas 47.1 percent of the children were aged
berween one and three years. 32 percent were older
than three years.

Surgical procedures and outcomes inclﬁding the
in-hospital case fatality rate

Sixty three (92.6 percent) of the 68 surgeries oceurred
in India. The types of surgery performed on the 68
patients are shown in table 2 according to the
RACHS-1 risk categories. Most (57.4 percent)
patients had surgeries that belonged to risk category
2. Two patients with tetralogy of Fallot with
pulmonary atresia underwent surgery twice. The
duration of hospital stay for those who had surgery
ranged from 3 days to 94 days with an average of 25
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Table I
; Cardiac diagnoses of the 68 patients whoumderwent cardiac surgary
¥
Cardiac Diagnosis Nomber of
. Cases(%)
Ventricular Septal Defect 19 (27.9)
Tetralogy of Fallot 19 (27.9)
Arrioventricular canal defect 8 (11.8)
Patent ductus arteriosus 9 (13.2)
Pulmonary valve stenosis1 (1.5)
Double ontler right ventricle 2(2.9)
Atnial septal defect with right puimonary artery stenosis. 1(1.5)
Tricuspid Atresia 1(1.5)
Truncus Arteriosus 1(1.5)
Transposition of great arteries 1(1.5)
Partial pulmonary venous return 1(1.5)
Single ventricle 3(4.4)
Rheumatic heart disease with severe mutral regurgitation 2 (2.9)
Toral 68 (100)

days. The peak of hospital staywas berween 15 and
28 days. Wichin 28 days (four weeks) of admussion,
#7.(69.1 percent) of the children had been discharged
following surgery while 16 (23.5 percent) of them
spent 14 days (2 weeks) or less in hospital. There
was at least one patient from all the reported surgical
risk categories that stayed for more than six weeks

. in hospital. Post operatve complications encountered

were bronchopneumonia(4), pleural effusion (3), low
cardiac output heart failure(2), mulu organ failure

(2), septicaemia(2), pnenmothorax (1), pericardial
effusion(1) and acute respiratory syndrome (1).

s The 1n- hospiml case fatality rate in this series was
A4 percent Le. 3/68. One case occurred in the

_ Vounoest patient in the series, a 3 month old female

[ £
=€

with Down syndrome, Ventricular Septal Defect
(VSD), Patent Ductus Arteriosus (PDA) and
moderate pulmonary hypertension. She repeatedly
developed respiratory distress following extubation
and therefore required reintubation. By the 20" day
post operatvely, she developed right pneumothom:x
and low cardiac output. Terminally she suffered from
acute respiratory distress syndrome and multi-organ
failure and died 27* day post op. The second
mortality occurred in a year old male infant with
Down syndrome, large VSD, muscular right
ventricular outflow tract, small PDA and
diaphragmatic hernia. The patient developed
repeated cardiac arrest from a low cardiac output
state post operatvely and died 6 weeks post op. The
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Table IT
Duration.of Hospital Stary by Sirgical Proczhires and Surgical Risk Category

Risk Surgical Procadires Duration of Hospital Stay Total
Caegry* (%)
< 1-2weeks 3-4weeks 4-6weeks >6weeks
1 PDA surgeryatage >30d 9 3 6 . - 10(14.7)
Secundum ASD repair & PAPVR 1 - = - 1
2 VSD repair | | 6 5 - 39(57.4)

VSD repair and Subaortic stenosis resection 1 1 - - -

VSD repait, pulmonary infundibular

resection and PDA closure 1 - 1 1
VSD repair & infundibular resection 2 1 -
VSD repair and pulmonary valvotomy 1, & - 1 -
VSD repair and PDA closure 2 4 8 3 2
Total repair of TOF 17 2 1 -
Bidirectional Glenn shunt 3
3 Repair of complete or transitional AV 2 2 1 2 15(22.1)
canal without valve replacement 7 - 2 - -
Repair of TOF with PA 2 - 1 1
Repair of DORV 2 1 1 - -
Primum ASD repair and Mitral
valvuloplasty 2 - - 2 -
MV repair/replacement 2
4 Artenial switch operation with VSD repair. 1 - - 1 - 4(5.9)
Repairof TA 1 - 1 -
Repair of complex anomaly
(single ventricle) 2 - - - 1
Total (%) 68 16(235) 29(42.6) 16(23.5) 7(103)  68(100)

*No patient fined RACHS-1 Risk Category 5 (Tricuspid valve repositioning for neonatal Ebstein anomaly at age
d"30 d, repair of truncus arteriosus and interrupted arch) and 6 (Stage 1 repair of hypoplastic left heart
syndrome (Norwood operation), Stage 1 repair of nonhypoplastic left heart syndrome conditions, Damus-Kaye-
Stansel procedure).

PDA=Patent ductus arteriosus; ASD = Atral septal defcet; PAPVR =Partial anomalous pulmonary venous returiy
TOF= Tetralogy of Fallot; AV=Atrioventricular; PA=Pulmonary awesia ; TA= Truncus arteriosus.

Fugure 1: Total number of patients undergoing surgery by year
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third morality was also a year old male child with
large VSD who also developed low cardiac output
failure post operatively. The three in-hospital
mortalities belonged to risk category 2 surgeries with
39 cases giving an in- hospiral case fatality rate of
7.7 percent for that category. Sixty three (92.6
percent) of the 68 surgeries occurred in India and
the three deaths occurred there. Two deaths occurred
in one facllity where 36 surgeries had been done for
our patients giving an in-hospital case fatality rate
of 5.6% for our patients treated in that that hospital
while the third death occurred in a hospital where 9
surgeries had been done giving a rate of 11.1 percent.

Discussion

Our study involved a series of children undergoing
cardiac surgical management abroad. We report the
in-hospital fatality outcome of these children. The
case fatality rate of 4.4 sercent in this study falls
within the rates of 4-6 percent reported from other
studies in Africa and Asia.®! The in-hospital death
rates for Africaranged from 4.3 percent to 6 percent
for surgeries either by doctors within the continent
or through programmes by visiting teams.*'° This
contrasts greatly with the pre-cardiac surgery era in
Africa where death of most cases with fatal
congenital heart disease was the rule. A report by
Gupta and Antia in 1967 showed that by age two
years only 40 percent of children with congenital
hearr disease in Nigeria was still alive.”> The lowrates
reported may also be because in those series, complex

cases belonging to RACHS-1 risk categories 5 and 6

were not done.

Death following cardiac surgery is influenced by
manyfactors. The type of surgical procedure carried
out has been adjudged the most important risk factor
for groups of children.’* For n-hospital deaths,
other reported factors are female sex, non-elective
surgerles and case volume of the surgical center.”
The fatality rate differed in the two hospitals were
deaths occurred. Facrors responsible for this
difference may include difference in level of expertise
of the operating team and quality of post operatve
care 1n each of the hospitals.

In recent times, some centres have been able to
achieve zero in-hospiral mortalities in surgeries on
some conditions like atrial sepral defect, ventricular
septal defec, atrio-ventricular canals and tetralogy
of Fallot.™ When other more complex cardiac
conditions are added, the mortality increases. A study
in California reported an in-hospital mortality of
5.9% and the significant risk factors were truncus

arteriosus repair, total anomalous pulmonary véin -

repair, aortopulmonary shunt, and open valvotomy"
These are risk category 4 and above procedures. In

our series, the majority (65 percent) of the surgical
procedures done belonged to risk categories 2. The
three in-hospital mortalities occurred tollowing risk
category 2 surgeries. All three were less than two
years of age with the youngest aged three months.
No child in the series had risk category 5 and 6
surgeries which mayhave contributed to the low (4.4
percent) in-hospital case fataliry.

Complications occurring during or after cardiac
surgery could bea direct cause of death. In our series,
although respiratory problems accounted for most
(13.2 percent) of the post operative complications
recorded, two out of the three case fatalities had
complications related to low cardiac output. This is
stmilar 1o findings by other authors.® 2 " Ma er a2
reported that out of 100 post cardiac surgery death
cases, 52 had low cardiac outpuit states. This included
cases with inadequate postoperative physiology,
ventricular failure, pulmonary hypertension, and
severe atrioventricular valvar regurgitation. Asin two
of our cases, the majority of those deaths occurred
because the overall cardiovascular physiology, even
with a technically adequate repair and intensive
support, was inadequate to meet physiologic
demands. ; i

Genetic abnormalities occur in 20 percent of
children with congenital heart disease. In this series,
15 of the 68 cases had Down syndrome. Two (66.7
percent) of the three deaths had associated Down
syndrome giving a case fatality rate of 13.3 percent
among the children with Down syndrome. Neonates
with genetic abnormalities have been reported to

have a higher risk of postoperatve complications

and a longer hospital length of stay but no increase
in-hospital mortality. In our study; the patient with
the longest hospital stay of three months had Down
syndrome but was not one of the fatalities reported.
Orher studies have also found that associated Down
syndrome is not independently associated with
mortality risk in cardiac surgery®? A report from
Atlanta® showed higher mortality among black
children with congenital heart disease and Down
syndrome but linked it to a more difficult access to
cardiac care in these patients rather than cardiac
surgery:

Female sex has been reported to be associared with
ahigher mortality following paediatric cardiac surgery
when compared with the male.? * The reason for
this 1s not very clear. In the current study; the three
deaths occurred in males which could possibly be a
reflection of the low study numbers and the
preponderance (55.9 percent) of males among those
who had surgery:

In conclusion, the in-hospital outcome is goodwith
a low case fatality rate of 4.4 percent for heart
surgeries among Nigerian children referred abroad
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post operauvely and associated syndrome were

identified in the cases with mortality in this series.
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