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Abstract:  

Objective: The most vital factor to determine the quality of the heart surgeries because of congenital heart 

diseases is the rate of mortality after these surgical interventions. There is no research work to assess the rate of 

mortality because of these surgeries in our country, Pakistan. This research work aimed to find out the risk factors 

and incidence rate of mortality after surgical intervention for healing these congenital heart diseases.   

Methodology: In this retrograde research work, we evaluated one hundred and twenty children who died after 

cardiac operations and also one hundred and fifty children who recovered after these surgeries from 2015 to 

2019. We also analyzed the social and personal parameters as well as the risk factors of these mortalities. SPSS 

V. 20 was in use for the statistical analysis of the collected information.   

Results: The findings of this research work showed that 12.640% children met their death after surgical 

intervention. Most important risk factors of mortality were age of patient, body weight, body surface, height, BUN 

(Blood Urea Nitrogen) before surgery, PTT ((Prothrombin Time) before surgical intervention, cyanosis before 

operation and bleeding after surgery.   

Conclusion: The findings of this research work conclude that rate of mortality of the children suffering from 

congenital heart diseases after surgical intervention is very high. There are very few research work available 

about this field in our country Pakistan. There is need of more research studies to reach a valid conclusion to 

prevent such occurrence of high mortality rate.   
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INTRODUCTION:  

Different research work has shown that the 

prevalence of congenital heart anomalies are very 

high among infants [1]. CHD is the most important 

reason of death in the children having less than ten 

years of age [2]. There are many factors involved 

behind these complications as various 

environmental and genetic reasons are the main 

responsible in the pathogenesis of these 

complications. A wide range of cardiac anomalies 

are included in the CHD but there are four main 

groups;  

a CHD without cyanosis & high 

pulmonary pressure in arteries,  

b CHD with high pulmonary 

pressure of arteries but without 

cyanosis   

c CHD without high pulmonary 

pressure of arteries and with 

cyanosis   

d CHD with high pressure of 

pulmonary arteries and with 

cyanosis.   

The most common complications of the CHD are the 

abnormalities of the wall of ventricular with a rate 

of prevalence of 30.0% [3]. There are 3 important 

ways to treat the congenital heart complications. 1st 

is simple medical treatment of simple patients, 2nd 

treatment method involves catheterization and 

interventions. 3rd way is the surgical intervention in 

the patients with disorders those gave no response to 

first 2 treatment methods [4, 5]. Repair through 

surgical intervention is the best method of treatment 

for congenital heart complications but it has a large 

number of associated complications. Major 

complications include mortality after or during 

surgical intervention, complications of CNS, 

restriction in activity, impact on pregnancy, 

requirement of utilization of drugs for very long 

time and reduction in the QoL [6]. Regardless of 

these complication, there is a trend of an increase in 

these surgeries. Grech reported same results in his 

research work conducted in 1998 in USA [7]. In 

current days, there are developments in the surgical 

methods and surgeries for CHD are even being 

performed for fetus developing in the uterus [8]. The 

rate of mortality after cardiac repair for CHD is 4.0% 

to 5.0%. Most important feature to know about the 

quality of surgery is the rate of mortality after 

surgical intervention [9, 10]. Research studies 

conducted from 1980 to 1999 stated that rate of 

mortality after operation for CHD decreased 

because of the development in medical care facilities 

[11].  

Gills in his research work conducted in 2004 stated 

that ideal marker for quality of operation for CHD is 

one-year rate of survival after surgical intervention 

[12].   

 

Various research works assessed risk factors 

accountable for mortality in cardiac repair for CHD. 

One research work stated that the rate of mortality in 

female patients is high as compared to male patients 

[13]. Another research work showed that there is 

direct association of the rate of mortality with the 

surgical procedures [14]. Boneva in his research 

work conducted in 2008, determined the rate of 

mortality among pediatrics who were undergoing 

cardiac repair for CHDs from 1979 to 1997. He 

concluded that there was a gradual increase in the 

rate of mortality after cardiac repair for CHDs [11]. 

The rationale of this research work was to find out 

the risk factors of CHDs and rate of mortality 

because of these complications after cardiac repair 

for CHDs.   

 

METHODOLOGY:  

Ethical committee of the General Hospital, Lahore 

gave the permission to conduct this research work. 

Total one hundred and twenty patients who 

underwent cardiac repair for congenital heart 

anomalies and died were the participants of this 

research work from 2015 to 2019. We also randomly 

selected one hundred and fifty patients who survived 

after cardiac repair to determine the risk factors of 

mortality. All the children having less than fifteen 

years of age who underwent cardiac repair for 

congenital heart diseases from 2015 to 2019 in 

Cardiology Department were only the participants 

of this research study. The patients undergoing some 

other surgeries in addition with cardiac repair were 

not included in this research work. We recorded the 

data about the characteristics of demography as age, 

gender, CHD type, duration of surgery, time of 

anesthesia, intubation time after surgery, and stay 

duration in ICU of every patient. SPSS V.20 was in 

use for the statistical analysis of the collected 

information. Chi square test was in use for the 

analysis of independent variables. We expressed all 

the data in averages and standard deviations.   

 

RESULTS:  

Overall perioperative rate of mortality among 

children who were undergoing cardiac surgery for 

congenital heart complications was 12.640%. 

Characteristic of the collected data and probable 

factors of risk for this mortality rate for the cardiac 

repair of congenital heart complications are present 

in Table-1 and Table-2. 
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Table-I: Characteristic of two groups of patients and risk factors for mortality 

Characteristics  
Expired    survived  

P value  
Mean  SD  Mean  SD  

Age(months)  25.420  31.680  42.750  51.740  0.0010  

Weight(Kg)  5.850  10.040  10.270  14.870  0.0010  

Height(cm)  19.850  79.330  27.510  95.520  0.0010  

BMI  3.660  15.080  2.710  14.970  0.7900  

Pre-operative BUN(mg/ dl)  7.750  13.660  4.290  11.710  0.0090  

Pre-operative Cr(mg/dl)  0.200  0.490  1.000  0.620  0.1600  

Body surface (m2)  0.060  0.290  0.300  0.780  0.0010  

Pre-operative PT  1.590  12.350  1.540  12.820  0.0300  

Pre-operative Hb  1.130  13.970  1.150  13.930  0.7300  

Pre-operative Hct  3.640  39.980  3.690  39.970  0.7300  

Fasting blood sugar  41.680  79.150  13.640  85.250  0.0900  

Pre-operative systolic blood pressure  12.670  82.650  20.320  82.720  0.9700  

Pre-operative diastolic blood pressure  
10.510  46.270  11.880  50.910  0.0010  

Duration of surgery(minute)  168.760  215.650  120.500  173.450  0.0100  

Duration of anesthesia(min)  152.460  259.840  214.640  248.070  0.6100  

Duration of ICU stay(hour)  22.510  54.550  37.650  51.000  0.2300  

 
The findings stated that among one hundred and twenty deceased patients, fifty six children died in ICU and sixty 

four patients died in the operation theater. Cardiogenic shock was the reason of death in fifty six patients, 

arrhythmia in forty five patients, acute tubular necrosis in only ten patients and pulmonary edema & ARDS were 

the main reasons of death among nine patients.   
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Table-II: Patients' data in two groups  

Patients Data   Expired    Survived   P value  

Gender  
Female  65.0  67.0  

0.0700  
Male  55.0  83.0  

History of diabetes  
Positive  0.0  1.0  

0.4400  
Negative  120.0  148.0  

History of hypertension  
Positive  0.0  1.0  

0.4400  
Negative  120.0  148.0  

History of pre-operative cyanosis  
Positive  57.0  27.0  

0.0010  
Negative  63.0  123.0  

History of pre-operative pulmonary 

hypertension  

Positive  27.0  29.0  
0.0080  

Negative  93.0  85.0  

History of post-operative bleeding  
Positive  18.0  12.0  

0.0010  
Negative  102.0  134.0  

  

        
DISCUSSION:  

The findings showed that from more than fifteen 

hundred cardiac surgeries performed among 

pediatric patients with CHDs, one hundred and 

twenty deaths occurred (12.640%). A research work 

conducted in Benavidez in USA in year of 2007 

displayed that from 10032 patients who underwent 

surgery for repair of CHDs in a heart center, 4.0% 

(n: 416) patients died [2]. This rate of mortality is 

much less than the rate of mortality observed in this 

research work. Gibbs stated that rate of mortality of 

3666 cardiac surgeries for CHDs in UK between 

2001 and 2002 has been approximately 12.78% 

which is much near to our findings [12]. A research 

work which was carried out in 2004 in UK showed 

that cardiac repair after CHD was 15.0% that was 

much high average rate of mortality of this research 

work [1]. In one other research work conducted in 

2008 in USA, Welke concluded that from 16,807 

cardiac repairs for congenital heart anomalies, rate 

of mortality was 2.90% [15]. The rate of mortality is 

much high in this research work because our country 

is a developing country.   

 

Findings of this current research work stated that age 

of the patient, body weight, body surface and height 

were not much involved as compared to the survived 

patients. The age of all the deceased patients was 

much less. We know that cardiac surgeries in initial 

ages has severe issues, hence the rate of mortality 

will be higher, and this finding is consistent with the 

results of research work of Welke [15]. Findings of 

one other research work performed in UK concluded 

that danger of death is very high for the patients 

having less than one year of age as compared to the 

patients having greater than one year of age [16]. 

Findings of one other study concluded that there was 

high risk of death after open surgery of heart among 
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children having less than thirty days of age [2]. 

Findings of this research work confirmed the 

research works of the past which stated that there are 

some factors which can increase the possibility of 

the death among pediatrics after open surgery of 

heart after surgical intervention for repair of 

congenital heart abnormalities.   

 

CONCLUSION:  

The results of this research work conclude that age 

of the patient, body weight, PTT, height, body 

surface and total surgery duration are the important 

risk factors among children suffering from 

congenital heart complications undergoing 

surgeries. The main limitation of this research work 

was small sample size. There is need of more 

research works on larger sample size to consolidate 

the findings of this research work.  
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