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CASE REPORT

Double outlet left atrium: successful management of a rare entity
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Abstract
Double-outlet left atrium is an extremely rare congenital ventriculo-atrial mal-alignment anomaly, wherein, the left atrium 
drains into both ventricles, through either a common atrioventricular valve or two separate atrioventricular valves. The only 
egress from the right atrium is through an inter-atrial communication. We present a 16-month-old male, diagnosed to have 
double outlet left atrium and describe its surgical management.
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Introduction

Double-outlet left atrium (DOLA) is an extremely rare con-
genital cardiac anomaly, characterized by the left atrium 
(LA) draining into both the ventricles while the only outlet 
for the right atrium (RA) is the atrial septal defect (ASD) or 
a patent foramen ovale (PFO). The morphology of the left 
atrioventricular valve (AV) can be variable and consensus 
on an appropriate nomenclature is elusive. Only few such 
isolated cases and surgical management have been reported 
in the literature [1–3].

Case report

A 16-month-old male child presented with failure to thrive. 
Hemodynamic parameters were stable with a heart rate of 
120 beats/min and respiratory rate of 30/min. He appeared 
cyanosed with oxygen saturation (SpO2) of 82% on room 
air. A pan systolic murmur was auscultated at the apex, 

radiating into the axilla. Electrocardiogram demonstrated 
left-axis deviation with LA enlargement. Chest radiogram 
revealed cardiomegaly and pulmonary plethora. Echocar-
diogram showed RA outlet atresia with PFO serving as the 
only exit. The LA was draining into both ventricles through 
a common AV valve. The right component of the AV valve 
was hypoplastic and the left component had moderate to 
severe regurgitation, right ventricle (RV) appeared hypo-
plastic (Fig. 1A). The great arteries were normally related 
with unobstructed outflow tracts.

The child was considered for the possible complete intra-
cardiac repair and the cavopulmonary connection as an alter-
native strategy if it fails. A standard cardiopulmonary bypass 
(CPB) was instituted and the myocardial protection was pro-
vided using Del Nido cardioplegia. Upon right atriotomy, no 
AV valve was seen and the only outlet for systemic venous 
return was a stretched PFO (Fig. 1B). The RA was severely 
hypertrophied along with thickened and rightward deviated 
inter-atrial septum (IAS). The thickened IAS was excised 
to visualize the common AV valve; the hypoplastic right 
component opening into RV and a dominant left compo-
nent opening into the left ventricle (LV). The left AV valve 
component was severely regurgitant on saline insufflation. 
Approximation of the left superior and inferior bridging leaf-
lets with interrupted mattress sutures resulted in a competent 
left component. The ventricular septal defect (VSD) was 
restrictive and was closed directly with pledgetted sutures. 
The two components of the common AV valve were sepa-
rated with autologous pericardium to direct the right and left 
components into their respective ventricles (Fig. 2A). The 
pericardial patch at the atrial level was fenestrated in view of 
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hypoplastic right AV valve and RV. Weaning from the CPB 
was uneventful; however, the central venous pressure (CVP) 
was 15 mm Hg with SpO2 of 90% on 50% FiO2. Trans-
esophageal echocardiogram (TEE) revealed two separate 
AV valves draining into respective ventricles, right to left 
shunt across the interatrial patch and gradient (9/6 mm Hg) 
across the right AV valve (Fig. 2B). In view of these obser-
vations, superior cavopulmonary connection was performed. 
The subsequent saturation was 100% on 50% FIO2 and the 
gradient across the right AV valve reduced to 6/3 mm Hg.

The postoperative course was uneventful. Pre-discharge 
echocardiogram showed mild flow acceleration across right 
AV valve component with mild regurgitation, bidirectional 
shunt across interatrial communication, and trivial left AV 
valve regurgitation.

Discussion

Embryogenesis of DOLA is highly argued. Van Mierop first 
described DOLA as a variant of endocardial cushion defect 
with an assumption that the AV valve represents the com-
mon ventriculo-atrial (VA) valve and the abnormality results 

from the extreme mal-alignment of the atrial septum [4]. 
However, recent studies of cardiac development suggest that 
the failure of ingrowth into the developing heart from the 
dorsal mesenchymal tissues is attributing to the development 
of this malformation and not the endocardial cushion defect, 
as thought previously.

Kiraly et al. proposed their hypothesis based on the mor-
phological features of uniatrial biventricular connection. 
According to them, DOLA like anomaly occurred due to 
the atresia of the right AV valve and straddling of the left 
AV valve [5].

As per Van Praagh’s concept, DOLA is considered a 
ventriculo-atrial malalignment defect resulting from the too 
far movement of the ventricles and the ventricular septum 
relative to the atria and the atrial septum during embryo-
genesis [6].

All patients will have cyanosis due to obligatory mix-
ing of systemic and pulmonary venous returns in the LA. 
Patients with unrestricted inter-atrial communication will 
mimic those with isolated atrial septal defects (ASDs), albeit 
with some cyanosis. It is likely that these patients may miss 
early diagnosis. However, patients with associated AV valve 
malformations or inter ventricular communication will 

Fig. 1   A Pre-operative echocar-
diogram showing right atrium 
outlet atresia and double outlet 
left atrium. B Intraoperative 
image showing PFO being only 
outlet of RA

Fig. 2   A Pericardial patch (P) reconstruction of inter-atrial septum 
with separation of AV valve orifices. L, left AV valve; P, pericar-
dial patch; R, right AV valve; PFO, patent foramen ovale; RA, right 
atrium; AV, atrio ventricular; B trans-esophageal echocardiogram 

(TEE) showing reconstructed atrial septum with two separate AV 
valve opening into their respective ventricles. LA, left atrium; LV, left 
ventricle; RA, right atrium; RV, right ventricle; AV, atrio-ventricular
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present early with features of congestive cardiac failure. 
Table 1 summarizes the case reports on DOLA.

The goal of surgery is to separate two AV valves by rea-
lignment of interatrial septum and correct associated anoma-
lies, if present. If both ventricles are adequate in size, com-
plete excision of deviated IAS and separation of AV valves 
using a pericardial patch will achieve biventricular repair. 
If the right AV valve and right ventricle are hypoplastic, as 
was seen in our case, superior cavopulmonary connection 
is added.
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Table 1   Summary of case reports on double outlet left atrium (DOLA) (Shetkar SS, Kothari SS. Double-outlet left atrium: Ventriculo-atrial 
malalignment defect. Ann Pediatr Cardiol. 2013;6:158-161)

ASD, atrial septal defect; OS, ostium secundum; LSVC, left superior vena cava; CS, coronary sinus; PFO, patent foramen ovale; SV, sinus veno-
sus; VSD, ventricular septal defect; PM, perimembranous; AV, atrioventricular vale; AVVR, atrioventricular valve regurgitation; LA, left atrium; 
m, month; y, year

Author Age Atrial 
communi-
cation

AV valve morphology Associated lesions Ventricular development

Horiuchi et al - PFO Common AV valve L-looped DORV, pulmonary stenosis Adequate two ventricles
Bini et al 6 m OS ASD Two AV valves Anteriorly malaligned VSD, pulmonary 

atresia
Single ventricle physiology

Susuki et al 8 m OS ASD Two AV valves Pulmonary stenosis 
, no VSD

Adequate two ventricles

Naik et al 25 y SV ASD Two AV valves No VSD or pulmonary stenosis Adequate two ventricles
Espinola-Zavaleta et al 1 m OS ASD Two AV valves Pulmonary atresia Adequate two ventricles

31 y OS ASD Two AV valves LSVC to LA Adequate two ventricles
32 y OS ASD Two AV valves PM VSD, mild left AVVR Adequate two ventricles

Shetkar et al 4 m OS ASD Two AV valves Small inlet VSD Adequate two ventricles
Present case 16 m OS ASD Two AV valves Borderline right ventricle, cleft AML Borderline right ventricle 

— one and half ventricle 
repair
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