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Atrioventricular Septal Defect

• A group of lesions unified by the anatomical hallmark 
of a common atrioventricular junction co-existing 
with deficient atrioventricular septation

• Synonyms

* Atrioventricular canal defect

* Endocardial cushion defect

• Approximately 4% of all congenital heart diseases 



Atrioventricular Septal Defect



Normal Atrioventricular Junctions

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Normal Atrioventricular Junctions
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Common Atrioventricular Junction
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Common Atrioventricular Junction





Common Atrioventricular Junction



Common Atrioventricular Junction



Atrioventricular Valve Leaflets

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Left Atrioventricular Valve



Superior Bridging Leaflet



Inferior Bridging Leaflet



Left Mural Leaflet



Left Atrioventricular Valve



Right Atrioventricular Valve



Congenital Heart Surgery 
Nomenclature and Database Project

• Partial (incomplete) AVSD
= separate AV valve orifices + primum ASD

• Intermediate (transitional) AVSD
= separate AV valve orifices + primum ASD + restrictive VSD

• Complete AVSD
= common AV valve orifice + primum ASD + nonrestrictive VSD

Ann Thorac Surg. 2000;69:S36-43.



Complete AVSD

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Complete AVSD

Mavroudis C, et al. Pediatric Cardiac Surgery. 4th ed.



Complete AVSD



Partial AVSD

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Partial AVSD

Mavroudis C, et al. Pediatric Cardiac Surgery. 4th ed.



Partial AVSD



Left Atrioventricular Valve Cleft



Atrioventricular Valve Regurgitation



Inlet and Outlet Dimensions of the LV

Normal Heart Atrioventricular Septal Defect

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Potential for Shunting

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Rastelli Classification

Ann Thorac Surg. 2000;69:S36-43.



Rastelli Classification

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Location of the AV Node

Normal Heart Atrioventricular Septal Defect

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Location of the AV Node in AVSD



Associated Cardiac Anomalies

• Patent ductus arteriosus

• Tetralogy of Fallot

• Completely unroofed coronary sinus with left SVC

• Heterotaxia

• Double outlet right ventricle

• Additional VSDs

• Total anomalous pulmonary venous connection

• Left ventricular outflow tract obstruction

• Transposition of the great arteries

• Etc.



Down Syndrome

• Rare in patients with partial AVSD

• Common in patients with complete AVSD (about 75%)

• More frequent advanced pulmonary vascular disease



Pathophysiology

• Left-to-right shunting is present unless severe 
pulmonary vascular disease has developed or 
important right ventricular outflow tract obstruction 
coexists.

• Partial AVSD: similar to that of an isolated ASD

• Complete AVSD

* Large left-to-right shunt

* Important elevation of PVR after age 6 to 12 months

• AV valve regurgitation: ventricular volume overload



AV Valve Regurgitation

• About 10-15% of patients with partial AVSD have 
important AV valve regurgitation.

• About 35% of patients with complete AVSD have 
important AV valve regurgitation.

• AV valve regurgitation may be more common in older 
patients with complete AVSD.



Timing of Surgery

• Asymptomatic partial AVSD: 1-3 years of age

• Partial AVSD with significant AVVR: earlier repair

• Complete AVSD: 3-6 months of age

• Symptomatic complete AVSD: earlier repair

• Role of pulmonary artery banding?



Goals of Surgery

1. Closing the interatrial communication

2. Closing the interventricular communication

3. Avoiding damage to the AV node and bundle of His

4. Maintaining or creating two competent, 

nonstenotic AV valves



Exposure

Mavroudis C, et al. Pediatric Cardiac Surgery. 4th ed.



Left AV Valve Cleft Repair

• Routine cleft repair is a current standard.

• The extent of cleft repair is determined by the 
position of the papillary muscles and the size of the 
left mural leaflet.

• When the papillary muscles are close together or a 
single papillary muscle is present, complete cleft 
repair can result in significant stenosis.



Left AV Valve Cleft Repair

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Angular Size of the Left Mural Leaflet 

Anderson RH, et al. Paediatric Cardiology. 3rd ed.



Repair of the Left AV Valve Cleft



Completely Repaired Left AV Valve Cleft



Completely Repaired Left AV Valve Cleft



Partially Repaired Left AV Valve Cleft



Left AV Valve Annuloplasty

Oper Tech Thorac Cardiovasc Surg. 2004;9:221-32.



Left AV Valve Annuloplasty



Closure of the Primum ASD

Selke FW, et al. Sabiston & Spencer Surgery of the Chest. 8th ed.



Closed Primum ASD



Repair Techniques for Complete AVSD

• One-patch technique

• Two-patch technique

• Modified one-patch technique



Repair Techniques for Complete AVSD

Mavroudis C, et al. Pediatric Cardiac Surgery. 4th ed.

Two-patch One-patch Modified one-patch



Approximation of the Zone of Apposition



Modified One-Patch Technique

we were subconsciously selecting the patients with
smaller ventricular septal defects and (or) Rastelli class
“A” for a modified single-patch [5, 6].

Material and Methods

This study was approved by the Institutional Review
Board (IRB) of Children’s Memorial Hospital as a retro-
spective chart analysis. The IRB waived the need for
patient consent. The cardiac surgery database was ana-
lyzed and all patients undergoing repair of complete
atrioventricular canal defect between January 1, 2000 and
June 30, 2006were included. The ventricular septal defect
size wasmeasured by transesophageal echocardiography
in a standard plane by two separate echocardiographers
blinded to the surgical technique. Ventricular septal
defect measurements were made in a transesophageal

apical four-chamber view. The VSD size was measured
from the crest of the ventricular septum to the common
AV valve during end diastole (Fig 1). Both the direct
measurement and the measurement indexed for body
surface area were recorded.
Comparisons between groups were made using the
Fisher exact test for categoric data and an unpaired
2-tailed t test for continuous variables. A p value less than
0.05 was considered significant. All calculations were
performed using StatV iew software (SAS Inc, Cary, NC).

Patient Population

Of the 55 infants with complete atrioventricular canal
defect that underwent intracardiac repair between Janu-
ary 1, 2000 to June 30, 2006, 26 patients underwent the
modified single-patch technique and 29 patients had the
two-patch technique. The patients were not randomized;
rather, each case was managed according to the individ-
ual surgeon’s preference. Figure 2 illustrates graphically
the evolution of the modified single-patch technique at
Children’s Memorial Hospital. It should be noted at the
onset that the majority of the modified single-patch
patients were historically in the more recent cohort and
this might bias the results. However, during the time

Fig 1. Transesophageal apical four-chamber view during end dias-

tole. The arrow indicates the size of the ventricular septal defect as

measured from the top of the ventricular septum to the level of the

common atrioventricular valve.

Fig 2. Evolution of the modified single-patch technique at Children’s

Memorial Hospital during the study period (single-patch [ ] and

two-patch [ ]). (CAVC complete atrioventricular canal.)

Fig 3. Pledgeted sutures (5-0 Tycron) are placed on the right ven-

tricular side of the crest of the ventricular septal component of the

atrioventricular (AV) canal. They are then sequentially passed

through first the midportion of the common AV valve and then

through an autologous pericardial patch. The location of the AV

node is indicated by the green oval.

2039Ann Thorac Surg BACKER ET AL
2007;84:2038–46 CAVC: COMPARISON OF 1-PATCH WITH 2-PATCH TECHNIQUE
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Ann Thorac Surg. 2007;84:2038-46.



Modified One-Patch Technique

Ann Thorac Surg. 2007;84:2038-46.



Modified One-Patch Technique



Modified One-Patch Technique





Early Outcomes of Complete AVSD Repair
STS Congenital Heart Surgery Database Study

• Down syndrome: 78%

• Medina age at surgery: 4.6 months

• Prior pulmonary artery banding: 4.6%

• Major complications: 9.8% (pacemaker 2.7%)

• Hospital mortality: 3.0%

• Risk factors for mortality and complications:        
weight < 3.5 kg, age < 2.5 months

• Down syndrome:                                                       
lower rate of mortality and morbidities

J Thorac Cardiovasc Surg. 2014;148:2026-31.



Late Reoperation

• The most common cause of late reoperation after 
repair of AVSD is left AV valve regurgitation.

• The reoperation rate for left AV valve regurgitation is 
approximately 10%.
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