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Abstract: Congenitally corrected transposition of great arteries with situsinversustotalis is a rare congenital anomaly, which can 

present in adulthood. This case report describes a 36 year old female with dyspnea on exertion and intermittent palpitations with a 

diagnosis of congenitally corrected transposition of great arteries with situsinversustotalis, which was established by ‘one-stop-shop’ CT 

coronary angiography with detailed evaluation of anatomy of cardiac chambers and coronary anatomy, essential for surgical correction.  
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1. Introduction 
 

Congenitally corrected transposition of great arteries 

(ccTGA) is a rare anomaly representing approximately 0.5% 

of all congenital heart diseases. ccTGA is characterised by a 

combination of atrio-ventricular (AV) and ventriculo-arterial 

(VA) discordance, with or without associated anomalies 

[1]. Situsinversustotalis associated with congenitally 

corrected transposition of great arteries represents an 

extremely rare congenital anomaly, representing 

approximately 34% of ccTGA [2].  

 

2. Case Description 
 

A 36 year old female presented with dyspnoea on exertion 

(grade I) since 1 year and intermittent episodes of palpitation 

since 6 months. She had no history of chest pain, pedal 

edema or orthopnoea. No significant past surgical or medical 

history was mentioned.  

 

Chest radiograph revealed dextrocardia with right sided 

aortic arch. No significant abnormality was noted in the lung 

fields. Fundic bubble was noted on right side. ECG was 

suggestive ofatrioventricular re-entrant tachycardia, a type 

of supraventricular tachycardia. Echocardiography was 

suggestive of complex congenital heart disease with 

dextrocardia. An atrio-ventricular and ventriculo-arterial 

discordance was suspected. A small (4 mm) Ossecundum 

ASD was noted. No significant valvular stenosis or 

regurgitation was noted. Interventricular septum was normal. 

 

Patient underwent cardiac CT in our department for further 

evaluation. Retrospective ECG-gated cardiac CT was 

performed with a 160-slice multi-detector CT system 

(Aquilion
TM

PRIME 160 slice CT scanner, Toshiba, Japan). 

A standardized protocol was followed with an ECG-

dependent tube current modulation (10-90% RR-interval). 

80 mL of non-ionic contrast (Omnipaque; 370mgI/mL) was 

injected at a rate of 5 mL/s through an 18 G intravenous 

antecubital catheter using a bi-phasic contrast delivery 

protocol. 

 

CT revealed features of situsinversustotalis in the form of 

liver being positioned on the left side, while spleen & 

stomach on right side (Figure 1), bi-lobed right lung and tri-

lobed left lung (Figure 2) with dextrocardia and right sided 

aortic arch and mirror image branching of arch vessels.  

 

 
Figure 1:Visceral situs: Axial post contrast CT image 

showing liver positioned on the left while stomach and 

spleen on the right side. 

 

 

Paper ID: ART2018229 DOI: 10.21275/ART2018229 1054 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2016): 79.57 | Impact Factor (2015): 6.391 

Volume 7 Issue 2, February 2018 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

 
Figure 2: Bronchial situs: Early branching of the left main bronchus with eparterial bronchus on left and hyparterial bronchus 

of the right 

 

Mild cardiomegaly was noted. Superior vena cava (SVC) 

and Inferior vena cava (IVC) were seen draining into the 

morphological right atrium (which was anatomically 

positioned on left side) (Figure 3). Four pulmonary veins 

were noted draining into morphological left atrium (which 

was anatomically positioned on right side). Thus, veno-atrial 

concordance was established. 

 

 
Figure 3: Coronal post contrast image showing SVC and 

IVC draining into atrium on left side (Morphological right 

atrium). 

 

Moderator band, septal papillary muscle and prominent 

trabeculae were seen in the ventricle which was 

anatomically positioned on right side suggestive of 

morphological right ventricle (Figure 4). 

 

Figure 4: Moderator band with septal papillary muscle and 

prominent trabeculae in ventricle on right side of the septum 

suggestive of morphological right ventricle 

 

The ventricle which was anatomically positioned on the left 

side of the septum showed fewer trabeculae and was labelled 

as morphological left ventricle. Right atrium was seen 

opening into morphological left ventricle and left atrium was 

opening into morphological right ventricle, suggestive of 

atrio-ventricular discordance. Morphological left ventricle 

was giving rise to pulmonary trunk and morphological right 

ventricle was giving rise to aorta, suggestive of ventriculo-

arterial discordance (Figure 5). This led to a diagnosis of 

congenitally corrected transposition of great arteries 

(ccTGA). Other findings included right sided aortic arch 

with mirror image branching of the arch vessels and dilated 

pulmonary arteries (due to pulmonary hypertension). A 

small (4mm) sized Ossecundum ASD was also noted. 

 

 
Figure 5: Oblique coronal image showing the aorta arising 

from morphological right ventricle & pulmonary trunk 

arising from morphological left ventricle. 

 

Coronary artery anatomy was studied which showed left and 

right main coronary arteries arising separately from middle 

of the left and right posterior sinuses respectively and then 

curving to the right atrio-ventricular and anterior 

interventricular groove respectively (Figure 6);Type A 

byYacoub and Radley-Smith classification system. Left 

main coronary artery was seen trifurcating into anterior 

descending artery, ramus intermedius and circumflex artery. 

Type I anterior descending artery was noted not reaching 

upto the apex. Circumflex artery was seen giving a single 

obtuse marginal branch (OM1). No malignant interarterial or 

intramural coronary course between Aorta and pulmonary 

artery was noted. Morphological right ventricle was supplied 
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by anterior descending artery. Morphological left ventricle 

was supplied by circumflex and OM1 branch. 

 

 
Figure 6: Aorta is positioned anterior and to the right of 

pulmonary artery. Leftand right main coronary arteries are 

seen arising separately from middle of the left and right 

posterior sinuses respectively. 

 

The patient then underwent cardiac catheterization, and the 

above findings were confirmed. 

 

3. Discussion 
 

Our patient was diagnosed as situsinversustotalis with 

congenitally corrected transposition of great arteries, a 

complex congenital heart anomaly with atrio-ventricular and 

ventricular-arterial discordance. 

 

„Situs‟ refers to the anatomical positioning of normal 

asymmetric thoracic and abdominal structures. It is 

classified into three types: situssolitus (normal), 

situsinversus (mirror image of normal anatomical 

placement), and situs ambiguous.  

 

In situssolitus, the right lung has three lobes with an 

eparterial bronchus which shows early origin of the upper 

lobe bronchus, whereas the left lung has two lobes with a 

hyparterial bronchus which shows a more distal origin of the 

upper lobe bronchus. Morphological right atrium is 

positioned to the right of morphological left atrium with 

levocardia. Morphological right atrium receives blood from 

the inferior vena cava and shows an appendage which is 

broad-based with coarser pectinate muscles. Morphological 

left atrium shows an appendage which is smaller and 

narrower. It receives blood from the pulmonary veins. Liver 

and gallbladder are positioned to the right, and stomach and 

spleen are on the left. The incidence of congenital heart 

disease in patients with situssolitus and levocardia is only 

0.6%–0.8% [2]. 

 

Situsinversus which is seen in 0.01% of the population, 

refers to an anatomic arrangement that is the mirror image of 

situssolitus. With situsinversus, the left lung has three lobes 

with an eparterial bronchus and the right lung has two lobes 

with a hyparterial bronchus. Morphological right atrium is to 

the right of the morphological left atrium. Liver and gall 

bladder are positioned towards left while stomach and spleen 

are towards right. It is important to note that with situssolitus 

and situsinversus, the atrial situs always corresponds to the 

visceral situs [3, 4]. „Situs ambiguous‟ (termed 

“heterotaxy”) refers to the third type of situs, which consists 

of various abnormal viscero-atrial configurations which do 

not entirely correspond to the complete or partial mirror 

image.  

 

Situsinversus occurs more commonly with dextrocardia. A 

3-5% incidence of congenital heart disease is observed in 

situsinversus with dextrocardia, usually with transposition of 

the great vessels. Of these patients, 80% have a right-sided 

aortic arch [3, 5].  

 

Congenitally corrected transposition of the great arteries 

(ccTGA or l-transposition), which is characterized by atrio-

ventricular and ventriculo-arterial discordance accounts for 

less than 1% of all congenital cardiac anomalies. During 

embryological development, left-handed looping (l-loop) of 

the heart tube results in atrio-ventricular (AV) discordance, 

while failure of aorto-pulmonary septum to rotate through 

180° results in ventriculo-arterial discordance. The atrio-

ventricular valves follow their respective ventricles. The 

aortic valve is located more anterior and to the left of the 

pulmonary valve. Venous blood returns to the right atrium 

which passes through the mitral valve into morphological 

left ventricle. Blood then enters the pulmonary circulation 

via the pulmonary valve. Pulmonary venous blood returns to 

the left atrium which then flows through the tricuspid valve 

to the morphological right ventricle, exiting into the aorta 

via the aortic valve. Blood flows in an effective sequence, 

hence the name corrected; however, the right ventricle 

supports the systemic circulation in this disorder. [6] 

 

Most patients with ccTGA have at least one additional 

cardiac abnormality which may consist of pulmonary 

stenosis (41%), ventricular septal defects (37%), atrial septal 

defects (19%), Ebstein‟s anomaly (7%) etc. [7]. The finding 

of ccTGA without significantly associated anomaly is much 

less frequent. Prognosis depends on AV conduction, 

arrhythmias, structural abnormalities and degree of 

hemodynamic disturbance. This congenital cardiac defect 

remains often asymptomatic until adulthood, which later 

presents with heart failure and cardiac arrhythmias. This is 

caused by progressive failure of the morphological right 

systemic ventricle that is burdened with high systemic 

pressures.  This may be related to the coronary perfusion 

mismatch in the systemic right ventricle supplied by a single 

coronary artery as well as from the differences in the right 

ventricular fibre orientation, geometry, and microscopic 

structural features when functioning as the systemic 

ventricle [8, 9]. 

 

Multiple significant coronary artery anomalies have been 

described in literature with ccTGA [10, 11, 12]. For success 

of surgical correction in ccTGA patients, the identification 

of coronary anatomy is extremely important as it is essential 

to transfer coronary ostia without undue tension, torsion or 

kinking of proximal parts of coronary arteries or their early 

branches [13,14]. 

 

Multiple previous classifications of coronary artery anatomy 

in transposition of great arteries have been published, but 

they are not sufficient in themselves as they are limited to 

pathological or surgical case series. One of the popular 
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coronary artery anatomy classification by Yacoub MH and 

Radley-Smith describes 5 anatomical types of coronary 

arteries based on origin, orientation of coronary ostia along 

with course and length of main coronary artery. Type A is 

classified as the right and left coronary ostia arising from the 

middle of the right and left posterior aortic sinuses and 

curving forwards to reach the right atrioventricular groove or 

anterior interventricular groove respectively. Both coronary 

arteries arising by a single ostium is classified as type B, 

while in type C the two coronary ostia are situated 

posteriorly, very close to each other, in a position similar to 

that in type B. The origin of the coronary arteries in type D 

is similar to that of type A. However, the right coronary 

artery gives origin to the circumflex coronary artery that 

curves round the pulmonary vessel to reach the 

atrioventricular groove. In type E the right coronary artery 

arises in common with the left anterior descending artery 

from the left posterior sinus, while the circumflex artery 

arises separately from the right posterior sinus.  However, 

this classification is not comprehensive and limited to 

ccTGA patients only. [14] 

 

A new classification of great vessel and coronary artery 

anatomy in transposition and other coronary anomalies has 

been described by Sithamparanathan S et al. using cardiac 

CT which includes both descriptive classification and an 

alphanumeric classification. This simple, universal codex 

overcomes limitations of previous classifications as it allows 

complete delineation of the coronary anatomy, anatomical 

relationship of the aorta to the pulmonary artery, as well as 

application to all congenital heart disease patients. It also 

provides the prognostic information by description about 

interarterial malignant course and the number of coronary 

ostia in each aortic sinus. [15] 

 

4. Conclusion 
 

Situsinversus with congenitally corrected transposition of 

great arteries is a rare anomaly which usually presents in late 

adulthood, unlike other congenital heart diseases, with 

cardiac failure or arrhythmias. Accurate delineation of 

cardiac chambers and coronary arterial anatomy is a pre-

requisite for successful management. Cardiac CT acts as a 

„one-stop-shop‟ for evaluation of this anomaly.  The 

information that can be obtained is useful for timely 

introduction of adequate therapy and allowing optimal 

treatment with improved quality of life in patients with 

incidentally detected congenital heart defects. 
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