
   Pak J Med Sci   2010   Vol. 26   No. 2      www.pjms.com.pk   267

Original Article

PREVALENCE AND RISK FACTORS OF
MORTALITY AFTER SURGERY FOR

CONGENITAL HEART DISEASE IN TABRIZ, IRAN:
A five year retrospective analysis

Negargar Sohrab1, Yagoubi Alireza 2, Mahmoodpoor Ata3,
Samadi Mahmoud4, Qaderi Bahram5, Rahmani Azad6, Sahar Etemadi7

ABSTRACT
Objective: The mortality rate after surgeries for congenital heart disorders is the most
important factor for determination of the quality of these operations. A study that evaluate the
mortality rate of these surgeries has not been done till now in Iran. Therefore, the purpose of
this study was to determine the prevalence and risk factors of mortality after surgery for
correction of congenital heart disease.
Methodology: In a retrospective study, 120 children who expired after cardiac surgery and also
150 children who survived after surgery were evaluated between 2005 and 2009. Personal and
Social parameters and some risk factors were analyzed. Analysis of results was performed using
SPSS version 14 and descriptive and inferential statistics.
Results: It showed that 12.64% of children died after surgery. Important risk factors of death
were age, weight, height, body surface, preoperative Blood Urea Nitrogen, preoperative
Prothrombin Time, preoperative cyanosis and postoperative bleeding.
Conclusion: The results of this study indicate that the death rate of children after heart
surgery in cardiovascular center of Tabriz Medical University seems to be high. Because of the
lack of studies in this field more trials are advised.
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INTRODUCTION

Congenital Heart Disease (CHD) occurs in
about 5 to 8 percents of labors. Of course, stud-
ies have shown that the incidence of CHD in
infants born dead (Still Birth) and premature
infants is more than reported values.1 Congeni-

tal heart disease is the first medical cause of
death in less than 10 year-old children.2 It is
believed that these disorders are multifactorial
and a large collection of environmental and ge-
netic causes has a role in its pathogenesis.1 Con-
genital heart disease includes a wide range of
cardiac disorders  and could be classified into
four groups as followings: A) Without cyano-
sis and without high pulmonary arterial pres-
sure, B) without cyanosis and with high pul-
monary arterial pressure, C) Cyanotic without
high pulmonary arterial pressure, and D)
Cyanotic with high pulmonary arterial pressure.
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Ventricular wall abnormalities are among the
most common disorders of CHDs with an inci-
dence of almost 30%; and the least frequent ones
are translocation of great vessels and tetralogy
of fallot with incidence of less than 10%.3

There are three major ways for the treatment
of CHD. The first one is medical treatment for
some simple cases. The second involves inter-
ventions and catheterization. The third one is
surgical correction in cases of disorders that
don’t respond to two earlier mentioned treat-
ments.4,5 Although surgical correction is one of
the best treatment methods in CHD, it has a lot
of complications. The most important compli-
cations include death during and after surgery,
cardio-pulmonary complications, central ner-
vous system complications, limitations of activ-
ity, effects on pregnancy, the need for long-term
drug consumption and reduced quality of life.6

However, despite all these complications trend
towards surgery has increased. For example,
Grech et al. in 1998 showed that trend to per-
form surgery for congenital heart disease dur-
ing the past years in the United States has
greatly increased.7 It should be mentioned that
today many advances in surgical techniques of
congenital heart disease has taken place and
even surgery is done for fetus within the uterus.8

The mortality rate after surgical correction of
congenital heart disorders is 4 to 5%. On the
other hand, the most important factor to deter-
mine the quality of surgery is the mortality rate
after surgery.9,10 Studies carried out between
1979 and 1997 showed that mortality rate after
surgery for congenital heart disease was re-
duced because of an increase in medical care
and education.11 Gills et al. in 2004 showed that
the best indicator for quality of surgery for con-
genital heart disease is one-year survival rate,
not short-term mortality after surgery.12

Different studies have evaluated factors
contributing to mortality in surgical repair of
CHD. One study showed that the mortality rate
in women is more than men13 and another study
showed that the mortality rate is directly related
to the number of surgical procedures performed
and more surgical procedures performed leads
to more mortality rate.14 Boneva et al. in 2008

performed a study to determine mortality rate
of children undergoing surgery for CHD be-
tween 1979 and 1997. They showed that during
these years the death rate after surgery for CHD
was reduced. Also, it was found that mortality
rate in black race was 19% more than white
race.11 Benavidez et al. in 2007 showed that 32%
of expired children had some kind of complica-
tions while 78% of them were related to surgi-
cal technique, 18% were equipment related, and
4% were related to drug treatment.2 Billett et al.
in England showed that in-hospital mortality
was reduced from 2.8% in 1995 to 0.83% in 2004.1
The objectives of this study were to determine
the mortality rate and risk factors of death of
children during and after the surgery of
congenital heart disease.

METHODOLOGY

After approval of ethics committee of Shahid
Madani cardiovascular center, all expired chil-
dren who had underwent surgical repair for
CHD between the years 2005-2009 and had in-
clusion criteria for the study (n=120) was en-
rolled in this retrospective analysis. We ran-
domly sampled among children who survived
from operation and had inclusion criteria
(n=150) for determination of mortality risk fac-
tors. Inclusion criteria were all children with age
less than 15 year who had undergone surgery
for CHD between 2005 and 2009 in Shahid
Madani cardiovascular center.

Exclusion criteria were surgical repair of CHD
in combination with other surgeries. Demo-
graphic data consisting of age, sex, type of CHD,
operation time, anesthesia time, post operative
intubation time, length of stay in Intensive Care
Unit, and outcome were recorded for all pa-
tients. Data were analyzed with SPSS statistical
package 14.We used t-Test for independent vari-
ables and Chi-square. Multiple regression test
was used for determining the independent
mortality risk factors. Data were expressed as
mean ± SD.

RESULTS

The overall perioperative mortality of children
undergoing surgery for repair of CHD in
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Mortality after surgery for CHD

cardiovascular center of Tabriz Medical Univer-
sity was 12.64%. Characteristic data and pos-
sible risk factors of mortality for surgical repair
of CHD are summarized in Table-I & II.

Results showed that from 120 dead children,
56 died in Intensive Care unit and 64 died in
operation room. Causes of death were cardio-
genic shock in 56 patients, arrhythmia in 45
children, acute tubular necrosis in 10 children,
pulmonary edema and ARDS in 9 children.

DISCUSSION

Results showed that from 1516 surgery
performed in children with congenital heart
problems 120 deaths occurred (12.64%). A study
that was performed by Benavidez in United
States in 2007 showed that from 10,032 cases of

surgery performed for correction of congenital
heart anomalies in a heart surgery center, 416(4
%) children died2 which is obviously less than
the mortality rate in our center. Gibbs et al.
showed that mortality rate of 3666 surgeries for
congenital heart disease in England between
2000-2001 has been about 12.79% which is near
to our results.12 A study which was performed
in 2001 in Britain indicated that mortality after
heart surgery for congenital disease of children
is 15% that was higher than the mean average
obtained in our study.1 In another American
study in 2006, Welke et al. showed that from
16,805 cardiac surgeries for CHD, mortality rate
was 2.9%.15 Although, the mortality rate in
Shahid Madani Heart Center of Tabriz Medical
University is near to some other countries, but

Table-I: Characteristic of two groups of patients and risk factors for mortality
Expired Children Children who survived P value

Age(months) 25.42± 31.68 42.75 ± 51.74 p= 0.001
Weight(Kg) 5.85± 10.04 10.27 ± 14.87 p= 0.001
Height(cm) 19.85 ± 79.33 27.51 ± 95.52 p= 0.001
BMI 3.66 ± 15.08 2.71 ± 14.97 p= 0.79
Pre-operative BUN(mg/dl) 7.75 ± 13.66 4.29 ± 11.71 p= 0.009
Pre-operative Cr(mg/dl) 0.20 ± 0.49 1.00± 0.62 p= 0.16
Body surface (m2) 0.06 ± 0.29 0.30 ± 0.78 p= 0.001
Pre-operative PT 1.59 ± 12.35 1.54 ± 12.82 p= 0.03
Pre-operative Hb 1.13 ± 13.97 1.15 ± 13.93 p=  0.73
Pre-operative Hct 3.64 ± 39.98 3.69 ± 39.97 p=  0.73
Fasting blood sugar 41.68 ± 79.15 13.64 ± 85.25 p= 0.09
Pre-operative systolic blood pressure 12.67 ± 82.65 20.32 ± 82.72 p= 0.97
Pre-operative diastolic blood pressure 10.51 ± 46.27 11.88 ± 50.91 p= 0.001
Duration of surgery(minute) 168.76 ± 215.65 120.50 ± 173.45 p= 0.01
Duration of anesthesia(min) 152.46 ± 259.84 214.64 ± 248.07 p= 0.61
Duration of ICU stay(hour) 22.51 ± 54.55 37.65 ± 51.00 p= 0.23

Table-II: Patients’ data in two groups
Expired Children Children WhoSurvived P value

Gender Female 65 67 P=0.07
Male 55 83

History of diabetes Positive 0 1 P=0.44
Negative 120 148

History of hypertension Positive 0 1 P=0.44
Negative 120 148

History of pre-operative Positive 57 27 P=0.001
  cyanosis Negative 63 123
History of pre-operative Positive 27 29 P=0.008
  pulmonary hypertension Negative 93 85
History of post-operative Positive 18 12 P=0.001
  bleeding Negative 102 134
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still remains high compared to developed
countries.

Results of this study showed that age, weight,
height, and body surface of dead children were
less than survived ones. All the dead children
had less age. As we know surgery in children
at a younger age has serious problems, hence
the mortality rate will be higher which is simi-
lar to results of Welke study.15 Results from an-
other study that was conducted in England
showed that the risk of death for children less
than one year-old after heart surgery is more
than children over one year-old.16 Results from
another study in America showed that the high-
est risk of death after open heart surgery is in
children who are less than 30 days.2

The results of our study showed that preop-
erative BUN, Prothrombin Time and operation
time of dead children were more than children
who survived. Mortality is also related with
preoperative cyanosis and post-operative bleed-
ing. It is clear that preoperative cyanosis indi-
cates the severity of the disease. The results of
this study confirm previous studies which
showed that some factors can increase the
probability of death in children after open heart
surgery for correction of CHD.

In conclusion age, weight, height, Prothrom-
bin Time, Body surface and duration of opera-
tion seems to be significant risk factors for
perioperative mortality in children undergoing
surgical repair of CHD. The limitation of this
study was the small sample size compared to
similar studies.
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