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INTRODUCTION

The atrioventricular septal defect encompass a spectrum of lesions, in which the common etiology 
appears to be abnormal development of the superior and inferior endocardial cushions resulting 
in a deficiency or absence of the atrioventricular septum.[1-6] This deficiency of the atrioventricular 
septum results in an ostium primum defect immediately above the atrioventricular valves and a 
scooped out area in the inlet (basal) portion of the ventricular septum.

Atrioventricular septal defects include a spectrum of malformations. At one end of the 
spectrum is the partial or incomplete atrioventricular septal defect characterized by an 
interatrial communication, but no interventricular communication, two separate valve orifices, 
and a connection of variable width between the left superior and left inferior leaflets. At the 
other end is the most extreme form with large deficiencies in the atrial and ventricular septa, 
and a common atrioventricular valvular orifice, known as complete atrioventricular septal 
defect.[1-6]

ABSTRACT
A 26-year-old male patient diagnosed with partial type of atrioventricular septal defect in sinus rhythm, cleft 
left atrioventricular valve with mild pulmonary arterial hypertension, and severe left atrioventricular valvular 
regurgitation successfully underwent reconstruction of the left atrioventricular valve and pericardial patch 
closure of the atrial septal defect using UKC’s modification. The technical details of the surgical procedure have 
been elaborated in detail.
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Following Carpentier’s concepts on this malformation, the 
terms left atrioventricular valve and right atrioventricular 
valve are used instead of mitral valve and tricuspid valve, 
respectively.[7] The term septal commissure is used instead 
of cleft to indicate the gap between the left superior and left 
inferior leaflets.[3,7]

A fenestration or perforation of the left atrioventricular valve is 
an orifice, congenital or acquired in origin, well separated from 
the main orifice but not supported by a chordal apparatus. 
Accessory clefts or commissures, defined as radial openings 
from the free edge of a leaflet, is complete (up to the annulus) 
or incomplete (partially splitting the leaflet) [Video 1].[3,6,7]

Anomalous positions of the papillary muscles are common 
in atrioventricular septal defect and are difficult to classify. 
Malformations of papillary muscles include abnormally 
thick muscles with rudimentary or absent chordal apparatus 
inserted directly into the under surface of the leaflets and 
multiple thin muscles with abnormal insertions into the 
ventricular walls.[4,6,7]

Several anatomical features are shared among all types of 
atrioventricular septal defects.[1-6] These include: (a) absence 
of the usual wedged position of the aortic valve due to a 
common atrioventricular valve ring; (b) lengthened outlet 
septum-to-ventricular apex ratio, resulting in an elongated 
left ventricular outflow tract and a “goose-neck” appearance; 
(c) inferior displacement of the atrioventricular node and 
coronary sinus; (d) shortened dimension of the inlet septum-
to-ventricular apex giving the interventricular septum a 
“scooped out” appearance; (e) apical displacement of the 
attachments of the atrioventricular valves to the ventricular 
crest; and (f) variable degrees of underdevelopment of the 
inlet septum, resulting in absence of a ventricular septal 
defect, a restrictive ventricular septal defect, or a large 
ventricular septal defect.[1-7]

Abnormal differentiation and remodeling of the cushion 
mesenchyme into valvuloseptal tissue is the mechanism for 
development of atrioventricular septal defects.[8] The wide 
variability in the degree of development of the endocardial 
cushions explains the variability in size and extent of 
the septal defects and varying grades of malformed 
atrioventricular valves.[9]

Left atrioventricular valve regurgitation is graded as 
per the recommendation of the American Society of 
Echocardiographic criteria.[10]

•	 0→ None/trivial (<5% of left atrioventricular valve area)
•	 1→ Mild (5−20% of left atrioventricular valve area)
•	 2→ Moderate (20−40% left atrioventricular valve area)
•	 3→ Severe (>40% left atrioventricular valve area).

Despite improved outcomes of partial atrioventricular septal 
defect repair overtime, several morphological and functional 
issues continue to be the causative factors for the post-operative 

left atrioventricular valve regurgitation, supraventricular 
arrhythmias, and late mortality and morbidity.[11-17]

One of the keys to successful repair of atrioventricular septal 
defect by any technique is intraoperative assessment using 
transesophageal echocardiography and after cardiotomy.

We report here-in the surgical repair of the partial 
atrioventricular septal defect with a cleft left atrioventricular 
valve. A  26-year-old male patient diagnosed with partial 
type of atrioventricular septal defect in sinus rhythm, cleft 
left atrioventricular valve with mild pulmonary arterial 
hypertension, and severe left atrioventricular valvular 
regurgitation underwent successful reconstruction of the left 
atrioventricular valve and pericardial patch closure of the 
atrial septal defect.

SURGICAL TECHNIQUES

Intraoperative transesophageal echocardiography was 
performed using a Hewlett-Packard Sonos 5500 ultrasound 
system (Hewlett-Packard Co, Andover, MA) to assess the 
morphology of the values, intracardiac anatomy, degree of 
valvular regurgitation, and ventricular function.

The operation

Following median sternotomy, the thymus was subtotally 
excised taking care not to expose the brachiocephalic vein. 
The pericardium was opened on the left side raising a right-
sided flap in between stay sutures using scissors and not 
cautery to avoid inadvertent cautery-induced ventricular 
fibrillation. Precautions were taken to avoid excessive 
manipulation.

The operation was performed under mild hypothermic 
cardiopulmonary bypass with an aortic infusion cannula and 
venous cannulae into the superior and inferior caval veins. 
St. Thomas based cold hyperkalemic blood cardioplegia (1:4) 
and topical ice cooling was used for myocardial preservation.

The left ventricle was vented through the inter-atrial septum 
using a 14Fr sump suction vent through the patent foramen 
ovale. The analysis of the lesions was carried out. There were 
two atrioventricular valves with two separate orifices. There 
is an ostium primum atrial septal defect and the junction 
between the right and left atrioventricular valves was clearly 
delineated. The junction of the right and left atrioventricular 
valves was adherent to the ventricular septum and there was 
no ventricular septal defect. The boundaries of the atrial level 
defect could be delineated by the coronary sinus and margin 
of the atrioventricular septal defect.

The atrioventricular valve was distended by injecting cold 
saline with a bulb syringe into the left ventricular cavity to 
assess the morphology of the valves in the closed position 
and to assess the site(s) of leakage.
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The left atrioventricular valve was repaired utilizing the 
technique recommended by Carpentier.[7] Two elastomer 
vascular loops were used to retract the left superior and left 
inferior bridging leaflets. For reconstruction of the leaking 
septal commissure, a stay suture of 6-0 polypropylene was 
placed at the free leaflet margin opposing the atrial edge 
of the coaptation border. Multiple interrupted and non-
pledgeted 5-0 polypropylene sutures were used to repair 
the septal commissure taking precautions to place the 
bites through the atrial edge and not the ventricular edge, 
as recommended by Carpentier, thus ensuring perfect 
competence.[7]

Cold saline was injected again into the left ventricular cavity 
to check for a competent left atrioventricular valve and to 
identify any additional leaking commissures. Following 
repair of the left atrioventricular valve, we ensured that the 
left atrioventricular valve opening commensurate with the 
indexed mitral valve orifice, thus avoiding iatrogenic mitral 
stenosis.

Multiple pledget supported 5-0 polypropylene suture 
(Johnson and Johnson Ltd., Ethicon, LLC, San Lorenzo, 
USA) were placed on the right side of the ventricular septum 
away from the ventricular septal crest. The sutures were, then, 
passed through the substance of the superior and inferior 
bridging leaflets at the projected intercept of the ventricular 
septum and valve leaflets and a patch of pericardium to be 
used to close the atrial septal defect. Extreme precautions 
were taken at both superior and inferior portion of the defect 
ensuring complete partitioning of the ventricular septum 
without residual communication. The pericardial patch was 
sutured to the edge of the ostium primum defect retaining 
the coronary sinus on the right atrium. Extreme precautions 
are taken to avoid injury to the bundle of His.

Cold saline was injected into the right ventricle to ensure 
competence of the right atrioventricular valve. The right 
atrium was closed in two layers using 5-0 polypropylene 
suture. The patient was weaned off cardiopulmonary bypass 
with stable hemodynamics.

SHORT- AND LONG-TERM RESULTS

The post-operative recovery was uneventful. At 8  months 
follow-up, the patient was asymptomatic, in sinus rhythm and 
no clinical evidence of cardiac failure with New York Heart 
Association Functional Class  II. Echocardiography revealed 
normal biventricular function without atrioventricular 
valvular regurgitation. There were no residual atrial or 
ventricular septal defects.

CONCLUSION

Detailed assessment of the valve morphology by 
transesophageal echocardiography and intraoperative 
injection of cold saline with systematic individualized 
valvuloplasty techniques improves the outcome. In late 
presenters, the left atrioventricular valvular apparatus 
gets grossly deformed with dilated annulus and additional 
commissural leaks. Due to the morphological heterogeneity 
of the left atrioventricular valvular apparatus, left ventricular 
outflow tract, and displaced conduction system, an 
individualized management algorithm customized to each 
patient’s anatomy would be desirable.
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