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Repair of Complete 
Atrioventricular Septal Defect 
(CAVSD) in High Risk Infants and 
Children 
 
ABSTRACT 
 
Objective: To present operative results of Complete atrioventricular septal defects repair in 
high risk infants and children. 
Methods: Retrospective case series of high risk infant and children operated at Children 
Hospital and Institute of Child Health Lahore, Pakistan during January 2007 to December 
2013. Patients were considered as high risk if any of three or more of following patient 
characteristics were present i.e. age more than 6 months, Down’s syndrome, growth 
retardation (less than 50 percentile of expected age), and recent cardiac failure requiring 
hospitallization, Severe pulmonary hypertension. Baseline characteristic of patients, their 
operative finding and results were retrieved from hospital record. 
Results: Corrective surgery were performed on 56 patients high risk CAVSD during 2007 to 
2013. Patients’ age ranged from 3 month to 30 months (mean age i.e. 15.11 + 25.96 month). 
Among the preoperative risk factor, 32.1% patients had Down syndrome, 66.07% growth 
retardation, 60.71%% recently treated cardiac failure and 57.14% severe pulmonary 
hypertension. These patients were admitted one week before surgery to optimize the 
medical therapy for congestive cardiac failure and pulmonary hypertension along with 
efforts to improve nutritional status as departmental policy. All patients had Rastelli type A 
complete atrioventricular canal defect. 51 patients were operated with two patch technique 
and 5 patients with single patch technique. Following were operative variable i.e. Mean 
cardiopulmonary bypass time 85.46 + 18.62 min and Aortic cross clamp time 60.87 + 13.33 
min. Operative results were as following i.e. postoperative ventilation time 44.64 + 21.67 
hours, permanent third degree atrioventricular (AV) block 1.8%, length of hospital 7.8 + 1.8 
days, mitral regurgitation of grade 3+ or more 1.8% and operative mortality 7.1%. 
Conclusion: Repair of CAVSD in high risk pediatric population is feasible with preoperative 
optimization of treatable risk factor to improve operative outcome. 
Keywords: Complete atrioventricular canal defect (CAVCD), Operative results, Down 
syndrome, pulmonary hypertension, growth retardation, congestive cardiac failure 
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Introduction 
Incidence of Complete atrioventricular canal defect is 
about 3% of congenital heart disease.1 It is 
characterized by common AV-valve, interatrial and 
interventricular communication. Complexity of CAVSD is 

segregated into type A, B and C by Rastelli based on 
the degree of bridging of left superior leaflet of common 
AV-valve over interventricular communication.2 Two 
patch repair, Single patch repair and modified Single 
patch repair techniques are well practiced among the 
pediatric cardiac surgeons with individualized adaptation 
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to specific technique based on personal experience and 
expertise.  
In addition to operative factor and associated complex 
cardiac anomalies, patient related factor like age, 
genetic anomaly (Down syndrome), heart failure, 
severity of pulmonary hypertension, growth retardation 
or nutritional status etc. impact the operative result. 3, 4 
Due to our low socioeconomic status and less than 
optimal health infrastructure status, above mentioned 
comorbidities makes pediatric cardiac surgery practice 
challenging.  
We are presenting operative results in this high risk 
population. Objective is to relook and evaluate our 
operative result to define operative morbidity and 
mortality in this high risk population so that the 
strategies can be drawn to improve our results in future 
endeavors. 

Materials and Methods 
Research proposal successfully earned publication 
approval from Institutional Ethical Board. Data was 
collected retrospective from hospital record during 2009 
to 2013 at Children Hospital and Institute of Child Health 
Lahore. Patients (n=56) who were operated for Rastelli 
type-A CAVSD were isolated. Patients having additional 
cardiac anomaly i.e. PDA, TOF etc. were excluded from 
the study. Microsoft excel 2007 and SPSS version 18 
were utilized to analyze the data. Frequencies were 
calculated for categorical data and mean along with 
standard deviation of mean for numeric data. Patients’ 
preoperative variables showed that mean age was 
15.11 + 25.96 months at the time of surgery. 64.7% 
patient (n= 36) were male patients while 35.3 % (n=20) 
were female. Their mean weight was 6.1 + 5.44 kg. 
Male patients had height 65.1 + 3.23 cm & female 
patients had 61+ 8.73. Weight and height below 5th 
percentile according to age and gender was considered 
as growth retardation. This was calculated by online 
calculation software available over web. [5] 32.1% 
(n=18) patients had Down syndrome. 60.71% (n=34) 
patients had successfully treated congested cardiac 
failure within one month of surgery.57.14% (n=32) of 
operated population had severe pulmonary hypertension 
at time of surgery.5.4% (n=3) patients had previous PA-
Banding. According to our departmental strategy, 
patients with recent heart failure episode within one 
month of surgery, severe pulmonary hypertension or 
poor nutrition status were admitted one week before 
surgery to optimize medical and nutritional status.  All 

patients included in study were having three or more of 
combination of comorbidities i.e. Age more than 6 
months, Downs’ syndrome, growth retardation, recent 
history of congestive heart failure or severe pulmonary 
hypertension. Operative record of single surgeon was 
sorted out. 91.1% (n=51) patients were operated by two 
patch repair for CAVSD and remaining 8.9% (n= 5) 
patients were operated with single patch repair for 
CAVSD. Surgery was done under general anesthesia 
with standard cardiopulmonary bypass technique. Mean 
cardiopulmonary bypass time (CPB time) was 85.6 + 
18.62 min and mean aortic cross clamp time was 60.87 
+ 13.33 mines. All above mentioned patients baseline 
characteristic and facts of cardiopulmonary bypass are 
shown in table no.1.  

Table 1. Baseline Characteristic and operative 

variables 

Factor Frequency or mean with 

St. Deviation 

Age (months) 15.11 + 25.96 

Gender 

Male 

female 

 

64.3% 

35.7% 

Weight (kg) 6.41 + 5.44 

Height (cm) 

Male 

female 

 

65.1 + 3.24 

61+ 8.73 

Growth retardation 66.07% 

Down syndrome 32.1% 

h/o congestive cardiac 

failure 

60.71% 

Severe pulmonary 

hypertension 

57.14% 

PA Banding 5.4% 

CPB time (min) 85.46 + 18.62 

Aortic Cross clamp 

time(min) 

60.87 + 13.33 

Repair 

Two Patch technique 

Single Patch technique 

 

91.1% 

8.9% 

 

Results 
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Statistical analysis of post-operative data showed that 
mean ventilation time was 44.64 + 21.67 hours. Length 
of hospital stay was 7.88 + 1.84 days. 69.7% (n= 39) 
showed trivial or no mitral regurgitation on pre-discharge 
echocardiogram. 28.5% (n=16) patients show mild or 
grade 1+ mitral regurgitation. 1.8% (n=1) showed severe 
mitral regurgitation which was revealed on intractable 
congestive cardiac failure postoperatively.1.8% (n=1) 
patient was re-operated for frank mitral 
regurgitation.3.6% (n=2) patients developed third 
degree AV block. One of them recovered spontaneously 
on third postoperative day while he was on temporary 
epicardial pace marker. 1.8% (n=1) patient finally 
needed permanent pacemaker for third degree AV 
block. Overall operative mortality was 7.12% (n=4). 
Among the causes of mortality, 1.8% (n=1) had severe 
post-operative MR and intractable congestive cardiac 
failure, 3.6% (n=2) had right ventricular failure 
secondary to severe pulmonary hypertension and 1.8% 
(n=1) has sepsis. Outcome variables are summarized in 
table no.2. 

Table no.2: Operative results of Repair of CAVSD 

Outcome Frequency/Mean 

Ventilation time (hours) 44.64 + 21.67 

Length of hospital 

Stay(Days) 

7.88 + 1.84 

Permanent third degree 

AV Block 

1.8% 

Postoperative Mitral 

Regurgitation 

No or Trivial MR 

Mild MR 

Moderate MR 

Sever MR 

 

69.7% 

28.5% 

0% 

1.8% 

Mortality 7.12% 

 
Among the patient who faced operative mortality, age 
more than 6 month at time of surgery, Down’s syndrome 
incidence, Growth retardation, severe pulmonary 
hypertension and recently treated congestive cardiac 
failure were present with frequencies of 75, 25%, 100%, 
50% and 25% respectively. 
Table no.3 Comparison of risk factor between survived 

patients and deceased patients of CAVSD repair 

Factor Survived patients 

(n= 52) 

 Deceased 

patients(n=4) 

Age > 6 months 61.53% 75% 

Down syndrome 32.69% 25% 

Growth retardation 63.46% 100% 

Pulmonary 

hypertension 

57.69% 50% 

Treated congestive 

cardiac failure 

61.53 50% 

 

Discussion 
CAVSD repair is complex and technically demanding. 
Associate complex congenital cardiac anomalies like 
PDA, TOF etc. worsen the operative results. 6 STS 
Database analysis had shown overall mortality of 2.2% 
with range from 2-10% in CAVSD repair.7 Age below 2.5 
month or beyond 6 month of age adversely affect the 
mortality. [8, 9] Down syndrome was considered to be 
associated with better clinical outcome in repair of 
CAVSD but recent reports has rejected this observation. 
10 Age more than 6 month at time of surgery and Down 
syndrome is associated with rapid onset in pulmonary 
vasculature changes that has a significant impact on 
surgical outcome. In our socioeconomic status, 
consanguinity, Downs’ syndrome and poverty is 
common. 11 These factor make our surgical population 
of patients diverse and different from population of 
patients in STS-database. Large number of our surgical 
patient for repair of CAVSD are older than 1 year or 
more. PA banding and medical therapy works for these 
patients with high pulmonary flow and pressures. But it 
is still not a best alternative to surgery that take place 
around 6-month of age.  Less than optimal nutritional 
status and congestive cardiac failure increase odds of 
having longer duration of mechanical ventilation in 
pediatric population. Ventilator associate complications 
make hospital stay long and significantly impact the 
cost.8 Above mentioned limitation in our socioeconomic 
and health care system pool up the risk factors and 
make surgical management of CAVSD challenging. 
In contrary to published data, we had more operative 
mortality in patients (three out of four operative 
mortalities) between the 3-6 month ages at the time of 
surgery. However, elective hospital admission to build 
up the nutritional status of patient and optimization of 
NYHA functional class and pulmonary hypertension with 
medical therapy had shown acceptable surgical 
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outcome in high risk pediatric population undergoing 
repair of CAVSD. 

Conclusion 
Repair of CAVSD in high risk pediatric population is 
feasible in our setup, though with preoperative 
optimization of treatable risk factor will further improve 
operative outcome. 
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