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ABSTRACT 

Congenital heart disease associated with situs ambiguus is frequently characterized by complex and heterogeneous 

abnormalities of systemic and pulmonary venous return. These anomalies are associated with atrioventricular septal 

defects and interrupted inferior vena cava, particularly in the setting of heterotaxy syndromes. We report a 2-year-old 

male child (10.5 kg) with complex congenital heart disease and inconsistent findings across multiple 

echocardiographic studies. Initial assessments suggested atrioventricular septal defect with variable ventricular 

balance and systemic venous anomalies. Cardiac CT demonstrated situs ambiguus, levocardia, common 

atrioventricular canal features, anomalous hepatic venous drainage into the left atrium, and partial anomalous 

pulmonary venous drainage, and absent of left SVC. Intraoperatively, more complex anatomy was identified, 

including two large atrial septal defects or common atrium without ventricular septal defect, cleft mitral valve, left 

superior vena cava draining into the left atrium, interrupted inferior vena cava with hepatic venous drainage into the 

left atrium, and partial anomalous pulmonary venous return to the right atrium. Surgical repair included 

atrioventricular valve repair, baffling of left superior vena cava and hepatic venous drainage using bovine 

pericardium, closure of atrial septal defects. Tricuspid and mitral valve repair and finally removal of pulmonary artery 

band and augmentation of main pulmonary artery with bovine pericardium. The postoperative course was 

complicated by arrhythmias requiring temporary pacing, low cardiac output syndrome, and need for peritoneal 

dialysis, followed by full recovery and discharge after 10 days to home. This case highlights rare combination of 

systemic and pulmonary venous anomalies associated with atrioventricular septal defects and interrupted inferior 

vena cava which illustrate  the limitations of echocardiography and CT in complex systemic and pulmonary venous 

anomalies with heterotaxy syndromes and underscores the importance of intraoperative assessment. 
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INTRODUCTION 

Congenital heart disease in the setting of situs ambiguus is commonly associated with highly complex 

and heterogeneous abnormalities of systemic and pulmonary venous return (Jacobs et al., 2007; Kim, 

2011). These anatomical variations are often difficult to delineate preoperatively due to their 

variability and the frequent overlap of intracardiac and extracardiac structures (Applegate et al., 1999; 

Uemura et al., 1995). In the setting of heterotaxy syndromes, atrioventricular septal defects frequently 

coexist with interrupted inferior vena cava, anomalous systemic venous connections, and 

abnormalities of pulmonary venous return (Dillman et al., 2009; Kim, 2011; Redington et al., 1990).   

 

Despite significant advances in echocardiography and computed tomography, precise preoperative 

anatomical characterization remains challenging in a subset of patients. Discrepancies between 
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imaging findings and intraoperative anatomy are well recognized, underscoring the importance of 

multimodality imaging combined with surgical correlation in complex congenital heart disease 

(Applegate et al., 1999; Dillman et al., 2009; Kogon et al., 2010).   

 

METHOD 

This study is a descriptive clinical case report documenting the diagnostic evaluation, intraoperative 

decision-making, and surgical management of a complex congenital cardiac anomaly in a single 

pediatric patient. Preoperative non-invasive anatomical delineation was performed using serial 

transthoracic echocardiography (TTE) and multislice cardiac computed tomography (CT) 

angiography. Surgical repair was executed via median sternotomy under cardiopulmonary bypass 

(CPB) with aortic cross-clamping and moderate hypothermia. Written informed consent was obtained 

from the patient’s legal guardians for the surgical intervention and the publication of this report and 

accompanying imaging. All clinical and surgical interventions complied with the ethical standards of 

the institutional review committee and the Declaration of Helsinki. 

 

RESULT 

Case Presentation 

A 2-year-old male child weighing 10.5 kg was referred for evaluation of complex congenital heart 

disease after Palliation with pulmonary artery banding 16 month ago.  

 

Echocardiographic Findings 

Multiple echocardiographic studies showed variable findings including situs ambiguus, interrupted 

inferior vena cava, variable ventricular balance, common atrium, AV valve regurgitation, suspected 

pulmonary venous anomalies, and pulmonary artery band in situ. 

 

CT Findings 

Cardiac CT revealed situs ambiguus with levocardia, common AV canal features, multiple atrial septal 

defects, small ventricular septal defects, hepatic veins draining into the left atrium, partial anomalous 

pulmonary venous drainage, and a single right superior vena cava with no left superior vena cava. 

 

Neurological History 

Brain MRI demonstrated an almost stationary encephalomalacia involving the right fronto-parieto-

temporal region in the right MCA territory, with established Wallerian degeneration. 

 

Intraoperative Findings 

Two large atrial septal defects or common atrium as described  

No ventricular septal defect 

Cleft mitral valve 

Left superior vena cava draining into left atrium 

Interrupted IVC with hepatic venous drainage into left atrium 

Total anomalous pulmonary veins drainge 

 

Surgical Procedure 

Mitral valve repair with closure of cleft mitral  

Tricuspid valve repair 

Baffling of left superior vena cava with separate bovine pericardium patch 

Baffling of hepatic vein with another bovine pericardium patch  

Closure of atrial septal defects using generous bovine pericardial patch 

De banding and augmentation of main pulmonary artery with bovine pericardial patch 

CPB time: 120 minutes 

Cross-clamp time: 90 minutes 
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Postoperative Course 

The postoperative coursewas complicated by arrhythmias requiring temporary pacing for 4 days. The 

patient developed low cardiac output syndrome requiring inotropic support (adrenaline, noradrenaline, 

and milrinone). 

Peritoneal dialysis was initiated with subsequent clinical improvement. 

The patient was extubated after 48 hours. Chest drains were removed without complications. The 

patient was transferred from CCU after 72 hours and discharged after 10 days with complete recovery. 

 

Follow-up 

Echocardiography before discharge showed good biventricular function, secure ASD closure, 

competent mitral valve, trivial tricuspid regurgitation, no pericardial effusion, and hypertrophied left 

ventricle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Echo Summary of the final diagnosis showing complex congenital heart disease (CHD) 

characterized by situs ambiguus with levocardia, complete atrioventricular canal (CAVC) with large 

primum ASD and moderate secundum ASD, multiple ventricular septal defects (VSDs), anomalous 

systemic and pulmonary venous drainage, balanced ventricles, and associated aortic arch narrowing 

with single right superior vena cava (SVC). 
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Figure 2. Computed tomography (CT) of the chest showing finding of CT 
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Figure 3. Computed tomography (CT) of the chest showing finding of CT 
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Figure 4. Computed tomography (CT) of the chest showing finding of CT 

 

  

Figure 5. Computed tomography (CT) of the chest showing finding of CT 

 

 

Figure 6. Conclusion of MSCT showing situs ambiguus with levocardia, common AV canal 

features, multiple atrial septal defects, small ventricular septal defects, hepatic veins draining into 

the left atrium, partial anomalous pulmonary venous drainage, and a single right superior vena cava 

with no left superior vena cava . 
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DISCUSSION 

The coexistence of interrupted inferior vena cava, anomalous hepatic venous drainage to the left 

atrium, left superior vena cava to the left atrium, and partial or total anomalous pulmonary venous 

return represents an extremely rare and surgically challenging constellation (Dillman et al., 2009; 

Kim, 2011; Uemura et al., 1995). Systemic and pulmonary venous anomalies are well-recognized 

components of heterotaxy syndrome and are frequently associated with atrioventricular septal defects 

(Jacobs et al., 2007; Moses et al., 2021; Redington et al., 1990). This case illustrates the limitations 

of current imaging modalities and reinforces the importance of intraoperative assessment in complex 

congenital cardiac surgery (Applegate et al., 1999; Kogon et al., 2010). Significant discrepancies 

between echocardiography, CT imaging, and intraoperative findings have been previously reported, 

particularly in patients with complex venous anatomy (Applegate et al., 1999; Dillman et al., 2009). 

While CT improves anatomical understanding, certain anomalies such as anomalous systemic venous 

connections may still be missed (Applegate et al., 1999). From a surgical perspective, tailored 

approaches including atrial baffling techniques are often required to redirect anomalous venous return 

and achieve physiological circulation (Kogon et al., 2010; Perens et al., 2025). Outcomes in patients 

with heterotaxy syndrome remain variable and depend on anatomical complexity and surgical 

strategy (Alsoufi et al., 2007; "Early and Long-Term Outcomes," 2024; "The Complex and Hazardous 

Course," 2025). 

 

CONCLUSION 

Congenital heart disease in situs ambiguus is oftenassociated with complex systemic and pulmonary 

venous anomalies, frequently coexisting with atrioventricular septal defects and interrupted inferior 

vena cava. From a surgical perspective, tailored approaches including atrial baffling techniques are 

often required to redirect anomalous venous return and achieve physiological circulation. Despite 

advances in imaging, accurate preoperative delineation remains challenging, and discrepancies with 

intraoperative findings may occur, highlighting the importance of combined imaging and surgical 

assessment. 
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