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Abstract  

Situs inversus totalis is a rare anomaly. A 40 day old girl presented to our emergency with this condition. 
She also had intact ventricular septum and D-transposition of the great arteries. Balloon atrial 
septostomy is usually a lifesaving procedure in such patients, till the corrective surgery is performed. In 
our case, this procedure was performed in the patient and we discuss the implication of her abnormal 
anatomy in the ease of management of this case. To our knowledge, this is the first case report of such a 
procedure in a patient with this unusual presentation. 
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Introduction 

The position of the atria of heart and other viscera of body describes 

the ‘situs’, situs solitus being the normal position and situs inversus is 

the mirror image of situs solitus-the morphological right atrium is on 

the left and the morphological left atrium is on the right. When situs 

inversus is present along with dextrocardia, it is termed as situs 

inversus totalis. It is a rare condition with a prevalence of 1:10,000 in 

some populations1. In this condition, major visceral organs are also a 

mirror image of the normal2. Five to ten percent of these patients also 

have congenital heart defects, of which transposition of great arteries 

(TGA) is the most common. Though the management of TGA 

involves corrective surgery, an atrial septostomy done early in time is 

lifesaving.                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Case Report 

A 2.9 kg term girl child delivered by spontaneous delivery with Apgar 

scores of 9 and 9 at 1 and 5 minutes was evaluated for bluish 

discoloration at birth. On physical examination child was cyanosed 

with baseline oxygen saturation of 55 % with respiratory distress with 

respiratory rates of 75 /minute and subcoastal retractions. He had 

normal precordium on palpation with normal 1st heart sound and a 

single loud 2nd heart sound. The liver was palpable 3 cm below the 

left costal margin.  

Chest radiography demonstrated dextrocardia, cardiomegaly 

(cardiothoracic ratio >0.6), a right aortic arch, and clear lung fields 

with normal pulmonary vascularity(Figure 1).  

 

 

 

Figure 1: Showing chest radiograph of the patient 
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A gastric air bubble was noted on the right side, and a liver shadow 

was visible on the left side. The electrocardiogram revealed a low left 

atrial rhythm and dextrocardia (Figure 2).  

 

 
 Figure 2:  Showing electrocardiogram of the patient 

Abdominal ultrasound demonstrated the stomach and spleen on the 

right side and the liver on the left. The aorta and the inferior vena cava 

were inverted. Echocardiography demonstrated dextrocardia, 

abdominal and atrial situs inversus, atrioventricular concordance, and 

ventriculo-arterial discordance with l-posed aorta, tricuspid aortic and 

pulmonary valve and there was mild pulmonary regurgitation, laminar 

flow in left and right ventricular outflow tract with tiny interatrial 

communication (1.5mm). Interventricular septum was intact and there 

was left-to-right shunting through a patent foramen ovale with mean 

pulmonary gradient  of 5 mm hg. There was tiny closing patent ductus 

arteriosus with right aortic arch. 

Her initial blood gas report was suggestive of metabolic acidosis (pH 

of 7.08, with base deficit of –12).The patient was electively intubated 

and a prostaglandin infusion was initiated. Child underwent balloon 

atrial septostomy to improve mixing at the atrial level. Septostomy 

was carried under echocardiography and fluoroscopy guidance using 

Fogarty 4 French (Edwards Laboratories, Santa Ana, California, 

United States of America) embolectomy catheter. Unusual anatomy of 

the atrial septal plane facilitated easy entry from the right atrium to left 

atrium with minimal modulation of the angulation of the catheter. 

Oxygen saturation improved to 85% in room air following the 

procedure, and the prostaglandin was discontinued. 

On 41st day of life, the patient underwent arterial switch operation. 

Under full-flow cardiopulmonary bypass, the aorta and pulmonary 

arteries were transected, a Lecompte maneuver was performed, and the 

coronary arteries were re-anastomosed to the aorta in the standard 

fashion. The atrial and ventricular septal defects were patched using a 

transatrial approach (Figure 3 and figure 4).  

 

 

 

 

 

 

 
Figure 3: Showing angiography of the patient  

 

 
 

Figure 4: Showing septostomy catheter  

Postoperative transesophageal echocardiography demonstrated no new 

obstruction in the aorta or pulmonary artery, and no residual shunting at 

the atrial or ventricular level. She had an uneventful postoperative 

course, and was extubated within 94 hours and weaned from 

hemodynamic support by 5th postoperative day and discharged by 10 

postopertaive day with normal echo at discharge. 

Discussion 
Situs inversus totalis is a rare condition with a prevalence of 1:10,000 in 

some populations1. About 5 to 10 % of patients with this defect also 

have congenital heart defects. These defects are varied. D-TGA is the 

most common congenital heart lesion which affects about 2.6 to 7.8% 

of these patients3. Though the management of TGA involves corrective 

surgery for this congenital defect, creation of an interatrial 

communication via a balloon or blade atrial septostomy allows the 

mixing of the oxygenated blood at the atrial level and is lifesaving4. The 

corrective surgery is usually done at a later date.  
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The usual procedure involved for atrial septostomy involves 

introducing the septostomy catheter from the inferior vena cava to 

right atrium, to create an interatrial communication between the right 

and left atria, so that there is intermixing of oxygenated and 

deoxygenated blood through this communication. This intermixing is 

vital for the newborn baby born with TGA to survive.  

In our reported case, successful balloon atrial septostomy (BAS) 

followed by neonatal arterial switch was performed in a patient with 

atrial and visceral situs inversus totalis, atrioventricular concordance, 

and ventriculo-arterial discordance. The fact that the patient had 

unusual anatomy of the atrial septal plane facilitated easy entry from 

the right atrium to left atrium.  The presence of situs inversus totalis 

oriented the interatrial septum in a suitable way to facilitate the entry 

of septostomy catheter from right atrium to left atrium. Normally the 

septostomy catheter requires an angulation (distally) to facilitate it’s 

entry from right atrium to left atrium. In the present case, the 

orientation of the interatrial septum was such that the angulation 

required was minimal. 

Though abnormal, but this anatomy of our patient was in fact suitable 

for performing the BAS procedure. Even after extensive search, we 

were not able to find any such procedure reported in literature till now. 

This case report seems to be the first report of BAS operation in a 

patient with such abnormal anatomy.  
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