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Abstract 

Background: Pediatrics with atrioventricular septal defects (AVSDs), especially the complete AVSD, 
have significant morbidity and mortality due to dangerous postoperative complications. 
Objectives: We introduce a novel modified technique for complete atrioventricular septal defect 
repair with two years of follow-up. 
Methods: After the cardiopulmonary bypass was established, we first measured the ventricular 
septal defect's width and the chordae tendineae length that are adjunct to the anterior leaflet of the 
mitral valve to the interventricular septum. The ventricular septal defect was then repaired in two 
separate stages with the biologic pattern of mitral and tricuspid valves, with the Bovine patch. 
Results: Echocardiographic findings immediately after surgery and two years of follow-up revealed 
good left ventricular function, besides no residual atrial septal or ventricular septal defect. Also, the 
findings showed no evidence of mitral regurgitation and LVOT obstruction. 
Conclusion: The novel technique in patients with complete atrioventricular septal defect repair 
accompanied by more minor postoperative short-term and long-term complications. 
 

Keywords: Complete atrioventricular septal defect, Left ventricular outflow obstruction, Ventricular 
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1. Background 

Concurrent with increasing life expectancy 
due to improvements in the diagnosis and 
treatment of cardiovascular disease, 
congenital heart defect repair remains 
challenging, increasing morbidity and mortality 
(1-3). Repairing the atrioventricular septal 
defect (AVSD) remains the most challenging 
issue in this field (4). 

However, advances in surgical 
techniques besides special critical care have 
significantly improved survival after AVSD 
repair (5). Despite the enhancement of 
survival, most of the problems after 
surgery, such as reoperation due to the 
mitral valve regurgitation rate, range from 
6.0 to 15.5%, affected the morbidity (6). 

In this novel modified surgical procedure, 
we introduced a new surgical approach to 
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complete AVSD without complications in 
three cases after two years of follow-up 
with a successful outcome. 

 

2. Objectives 

We introduce a novel modified technique 
for complete atrioventricular septal defect 
repair with two years of follow-up. 

 

3. Methods 

The operation is started through a median 
sternotomy, elegant dissection of the 
pericardium and peripheral tissues, using 
conventional cardiopulmonary bypass (CPB) 
via standard aortic and bicaval cannulation 
moderate systemic hypothermia. Before 
cannulation, heparin was prescribed, and 
cardiopulmonary bypass (CPB) was not 
initiated until active coagulation time (ACT) 
was over 480 seconds. The aorta is cross-

clamped, and antegrade Custodiol® 
cardioplegia (40 ml/Kg body weight) is 
delivered. The vent of the left ventricle was 
done through the right upper superior 
pulmonary vein. A right atriotomy starts from 
the right atrial appendage to just above the 
inferior vena cava. 

In the novel repair setting, we first 
measured the width of the ventricular 
septal defect (VSD). Also, the length of the 
chordae tendineae that adjunct to the 
anterior leaflet of the mitral valve to the 
interventricular septum was measured. 

As a routine technique, the cleft zone 
created by the opposition of superior and 
inferior bridging leaflets is repaired with an 
interrupted 7/0 prolene suture. The first 
saline test was done to determine the 
kissing point of the anterior mitral leaflet 
cleft (Figure 1). 

 

 
 

Figure 1: The cleft in the mitral valve created by the opposition of superior and inferior bridging leaflets (A). 

Repairing the cleft zone with an interrupted 7/0 prolene suture was done as a routine technique (B). 

 

A Bovine patch (Edwards Lifesciences Corp, USA) was then selected with the 
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dimension of the width of the VSD and two-
fold of the length of the anterior leaflet of 
the mitral valve to the interventricular 
septum. After that, the patch was folded in 
mid-line along with the interventricular 
septum, and the 6/0 Prolene (Prolene, 
Ethicon Inc.Somerville, NJ, USA) was 
anastomosed to the right ventricular 
septum as a continuous suture. 

The Bovine patch's inferior layer was 
anastomosed to the anterior leaflet of the 

annular site's mitral valve. The Bovine 
patch's anterior layer was then adjusted, 
considering the tendinae chordae's length 
and anastomosed to the septal leaflet's 
annular site of the tricuspid valve. The 
saline test was performed by filling the left 
ventricle to evaluate the mitral valve 
coaptation. Then, commissural annuloplasty 
is performed to improve valve competence, 
if necessary. At this time, the VSD and 
mitral valve were repaired. (Figure 2). 

 
 

Figure 2: The Bovine patch's inferior layer was anastomosed to the anterior leaflet of the annular site's mitral valve 

(A). The Bovine patch's anterior layer was then adjusted and anastomosed to the septal leaflet's annular site of the 

tricuspid valve (B). In the final step, the saline test was done to evaluate the Mitral valve coaptation (C). 

 

Then, we examined the posterior and 
anterior mitral leaflets and checked with 

appropriate hegar (Figure 3). 
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Figure 3: The PML (A) and AML (B) were examined and checked with the appropriate hegar. 

 

Finally, the premium atrial septal defect 
(ASD) was closed with the autologous 
pericardial patch using a continuous 7/0 
prolene suture starting from the annulus of 
the inferior bridging leaflet. The suture line 
is located around the atrioventricular node. 
Then, it goes straight onto the atrial wall 
and towards the coronary sinus's anterior 
lip to ensure drainage into the right atrium. 
The area around the premium ASD inferior 
rim was continuously sutured. Then, to 
close the superior rim of the premium ASD, 
the second 7/0 Prolene suture is started 
from the superior bridging leaflet annulus. 
The atrium is closed using the standard 
route with running polypropylene sutures in 
two layers. 

The final saline test was performed to 
evaluate the tricuspid valve coaptation. 
Tricuspid valve repair was done if 
necessary. 

The cross-clamp was removed after the 

patients were placed in a normothermic 
state and the heart was de-aired. Then, the 
patients were subsequently weaned off 
CPB. The aortic cross-clamp and CPB times 
were below 60 and 80 minutes in all 
patients. 
 

4. Results 

Early postoperative Follow-up findings: 
The patients, after surgery, were 

transferred to pediatric cardiac surgery ICU 
and closely monitored. They underwent 
mechanical ventilation by pressured 
controlled synchronized intermittent 
mandatory ventilation (PC-SIMV). Their 
medication at the ICU entrance was 
epinephrine (0.01-0.05 mcg/kg/min) and 
milrinone (0.3-0.7 mcg/kg/min). 

Echocardiographic findings immediately 
after surgery revealed good left ventricular 
ejection (LVEF), no residual atrial septal 
defect (ASD), and ventricular septal defect 
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(VSD). Also, the findings showed no 
evidence of mitral regurgitation and LVOT 
obstruction. Nevertheless, there was a 
mildly dilated right and left atrium. The 
results showed moderate pulmonary 
hypertension at this time in all patients. 

Electrocardiography revealed normal 
sinus rhythm, narrow complex, and any 
conduction abnormality after the ICU 
entrance. 

The weaning process started on the 
second day after ICU entrance, and the 
patients were weaned and then extubated 
on the same day. On day three, after ICU 
entrance, They were transferred to the 
post-pediatric cardiac surgery ICU. Bedside 
chest sonography was done and showed no 
evidence of pleural effusion in the right or 
left sides. So, the thoracic drains were 
removed. 

Echocardiographic findings matched the 
results on the first day after ICU entrance. 
Albeit moderate pulmonary hypertension 
changed to a mild form. The 
electrocardiographic study also showed 
findings similar to day one after surgery, 
with normal sinus rhythm and no electrical 
disturbances. 

On day seven, after ICU entrance, they 
were discharged in good condition without 
any evidence of surgical or non-surgical 
complications. 

After discharge, their parents advised 
that the patients' situation should be 
followed by referring them to the heart 
clinic every four weeks until six months. In 
this period, they underwent close 
echocardiographic and electrocardiographic 
studies. 

 
Two years follow-up findings: 

After the patients' discharge, their 
follow-up was continued for twenty-four 
months. The serial echocardiographic study 
showed the same parameters without 
significant differences with the primary 
echocardiographic findings during this 

period. The serial electrocardiographic also 
revealed any disturbances in the electrical 
pathways or life-threatening or even benign 
dysrhythmias after discharge. 
 

5. Discussion 

Early repair of complete atrioventricular 
septal defects (CAVSD) in the infancy era 
carried more significant morbidity and 
mortality than repair performed later in life. 
Pediatrics with AVSDs, especially the 
complete AVSD, have dramatic morbidity 
and mortality resulting from postoperative 
mitral valve regurgitation, residual 
intracardiac shunts, postoperative 
pulmonary hypertension, and various life-
threatening cardiac arrhythmias (5, 7). 
Nevertheless, improved surgical techniques, 
effective myocardial protection strategies, and 
professional postoperative care have 
significantly reduced operative mortality (8-9). 
Many surgeons routinely used the "classic 
single patch" technique. However, this 
procedure leads to postoperative 
complications that may cause patients to 
reoperate or carry out persistent 
complications (10-11). 
Since 1999, many surgeons reported that 
using the "Nunn modified single patch 
technique" showed better outcomes with 
lower rate complications such as no heart 
block, no significant residual VSDs, and no 
left ventricular outflow tract (LVOT) 
obstruction (12). However, mitral valve 
regurgitation remains the main 
complication of high morbidity (13-14). 
Some studies have also stated that any 
mitral valve deformity, LVOT obstruction, or 
residual VSD would deteriorate further after 
the modified single-patch technique was 
repaired (15). 
On the other hand, Surgical re-intervention for 
the development of left ventricular outflow 
tract obstruction, left atrioventricular valve 
dysfunction, or residual septal defects after the 
initial repair of the complete atrioventricular 
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septal defect were not significantly different 
between cohorts in almost all studies (16-18). 
Based on the available evidence, the modified 
single-patch repair of the complete 
atrioventricular septal defect is similar to the 
double-patch repair regarding postoperative 
outcomes (19). 
Thus, this procedure should be revised to 
decrease complications after surgery and 
modification of prior methods. The main 
superiorities of our technique over others 
(modified single patch, double patch, and 
central patch techniques) are the following: 
The Bovine patch's length in our technique was 
the same as chordae tendineae attached to the 
mitral ring to the interventricular septum. So, 
the probability of incidence of left ventricular 
outflow tract obstruction is less than that of 
other procedures. 
After the repair, the mitral valve was located in 
a more suitable position than the 
interventricular septum in our technique. 
Therefore, the repair of this valve was more 
effective than other procedures. Also, the 
chance of LVOT obstruction was significantly 
lower than that of other techniques. 
Finally, the tricuspid and repaired mitral valves 
were located in an accurate anatomical site. 
With this method, this valve established better 
coaptation between the septal leaflet with 
anterior and posterior leaflets. 
While the surface of the mitral and tricuspid 
valves was not located in normal anatomical 
sites using the classic single patch, Nunn 
modified the single patch, two patch, and even 
central patch techniques. 
 

6. Conclusion 

It seems to use the novel technique in 
patients with complete atrioventricular 
septal defect repair accompanied by more 
minor postoperative short-term and long-
term complications that may affect 
morbidity and survival. However, in the 
absence of long-term follow-up of the 
patient's outcome with this procedure, we 
would advise caution in considering this 

repair technique and abolish other surgical 
methods for repairing CAVSD. 
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