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Abstract

Background: The term dextrocardia means position of heart in the right side of the chest. 
Heterotaxia is a clinical condition where position of heart and viscera is altered. There are 3 
terminology that includes all the positions: situs solitus, situs inversus totalis, situs ambiguous. 
Depending upon the types, the clinical presentations and outcomes vary. So, this study was 
done to know the different clinical profile and outcome of the patients with dextrocardia.

Objective of study: To determine the different clinical profile and outcome of patients with 
dextrocardia.

Methods: This Hospital based prospective, cross-sectional study was carried out at 
outpatients and inpatients in the Department of Paediatrics, Medical College and Hospital, 
Kolkata from December 2018 to May 2019. Data was analysed using SPSS software version 
20.0.

Results: In total 8 patients, 3 of whom (37.5%) were males were studied. Their median age 
of presentation was 2.25 months with an interquartile range of 4.86 months. Situs inversus 
in 3 (38%), situs solitus in 4 (50%), situs ambiguous 1 (12%) in patients were observed. The 
frequency of associated complex congenital heart defects (CHD) was 66% in Situs inversus, 75% 
in Situs solitus and 100% in Situs ambiguous. The most common isolated associated CHD was 
septal defects (66% of all CHD). Most common presentation was respiratory distress (75%), 
followed by central cyanosis (25%) associated with underlying congenital heart disease (75%), 
followed by 12.5% presented with neonatal cholestasis syndrome (biliary atresia) and 12.5% 
had associated tracheoesophageal fistula and 12.5% was physiologically completely normal 
without any underlying defect. Outcome was also varied. 50% of all cases died. 25% due to 
severe sepsis with MODS, 12.5% due to sepsis with ARDS, 12.5% after Kasai procedure, 25% 
recovered successfully from LRTI and 12.5% is completely normal.

Conclusions: 75% of all patients with Dextrocardia, had CHD whereas all patients with 
Dextrocardia and Situs ambiguous had complex CHD.  Sepsis was most commonly associated 
complications and mortality was very high.
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Introduction
Congenital malformations are one of the major causes of infant mortality [1,2]. Previous 

studies on Congenital Heart Disease (CHD) have reported congenital malformations as 
6-8 cases per 1,000 live births [3,4], whereas in more recent studies, this rate has been 
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reported as about one percent of live births; so CHDs are the most 
common congenital defects [5,6]. The term dextrocardia (heart in 
the right side of the chest) expresses the position of the heart 
as a whole but do not specify the segmental relationship of the 
heart. A normally formed heart can be in the right chest because 
of extracardiac abnormalities.

On the other hand, a heart in the right chest may be a sign 
of a serious congenital heart defect. There are 3 terminologies 
that include all the positions: situs solitus, situs inversus totalis, 
situs ambiguous. Classification and diagnosis of abnormal cardiac 
position is done in 3 segmental approach: [7]

1.	 Determination of atriovisceral situs
2.	 Determination of position of ventricles
3.	 Determination of position of great vessels.
The four most common types of dextrocardia are (1) classic 

mirror-image dextrocardia, (2) normal heart displaced to the right 
side of the chest (dextroversion), (3) congenitally corrected TGA, 
and (4) mal-differentiated ventricle such as seen with asplenia or 
polysplenia syndrome [8].

Most of the time the diagnosis is accidental and it causes 
parental anxiety as well as difficulty for the clinician, partly because 
of the need of varied investigations like ECG, echocardiography, 
USG and CT scan of whole abdomen, rarely CT-angiography of 
chest to delineate great vessels clearly.

Management is also very difficult and ranging from medical 
management to cardiac surgery and other surgeries (like Kasai 
operation and repair of tracheoesophageal fistula) and the 
management of post-operative complications.

The objective (purpose) of this study was to find out the 
different clinical presentations and subsequent outcomes of the 
patients with dextrocardia in patients referring to Medical College 
and Hospital, Kolkata (tertiary referral), India.
Methods and Materials 
Study design and population

The purpose of this cross sectional, longitudinal study was 
to describe the clinical profile and outcome of patients with 
Dextrocardia. The records of children with Dextrocardia who 
referred to Department of Paediatrics, Medical College and 
Hospital, Kolkata, during the period from December 2018 to May 
2019, were studied. The patients with Dextrocardia who were 
examined at OPD or admitted to the inpatient clinic at any age 
and gender were also enrolled. In total, 8 patients’ records that 
had Dextrocardia were implied.

Inclusion criteria: Patients accidentally or incidentally was 
found to have dextrocardia.

Exclusion criteria: All causes of dextroversion.
Measuring tools / Laboratory measurements

The data regarding the cardiovascular anatomy was 
systematically collected via echocardiography (VIVID 7 GE with 
multifrequency convex probes, 2-5 MHZ) based on the segmental 
approach. The superior and inferior vena-cava according to their 
placement, aorta, veins and pulmonary arteries, atrioventricular 
and ventriculoarterial communications and ventricular and atrial 
defects were carefully considered. The location and method of 
connecting the arteries and cardiac veins and collateral arteries 
are described.

A detailed and thorough clinical examination were done in all 
cases. 

Following investigations were done according to patient’s 
clinical profile: complete haemogram, c-reactive protein, blood 
culture, chest X-ray, electrocardiogram, echocardiography, 
ultrasonography of abdomen, CT scan of abdomen, HIDA scan, 
HRCT thorax.
Ethical consideration

This research was approved by the Institutional Ethics 
Committee for Medical Research in Medical College and 
Hospital, Kolkata.
Data Analyses 

Data were analysed using SPSS software (version 20.0). 
P-value less than 0.05 were considered statistically significant.
Results

In this study, median age of presentation was 2.25 months 
with a interquartile range of 4.86 months, among them 38% were 
males with a median age of 2.5 months with a interquartile range 
of 2 months and 62% females with a median age of 1.5 months 
with a interquartile range of 5.94 months were studied. Among 
the studied cases, situs inversus was diagnosed in 3 (38%), situs 
solitus in 5 (50%), and situs ambiguous in 1 (12%). The prevalence 
of complex congenital heart disease in patients with Dextrocardia 
categorized in terms of their situs was as follows: 66% in Situs 
inversus, 75% in Situs solitus and 100% in Situs ambiguous. 
Moreover, 1 patient with Situs inversus totalis and 1 patient 
with Situs solitus were not involved with any anomalies. In Situs 
inversus and Situs solitus group the most common cardiac defects 
were septal defects. 50% of the cases had VSD followed by ASD 
(38%), AVSD (25%), PS (22%), PH (18%).

Out of 412 patients admitted due to respiratory distress only 6 
has dextrocardia. In our study also the most common presentation 
was respiratory distress (87.5%), polycythaemia was associated 
with 37.5% cases, central cyanosis was associated with 25% cases, 
congenital heart disease was associated with 75% cases (among 
which 45% were cyanotic and 30% were acyanotic), biliary atresia 
was associated with 12.5% cases, Tracheoesophageal fistula was 
associated with 12.5% cases. Underlying cause remain unknown 
in 87.5% cases, associated dysmorphism was with 12.5% cases, 
abnormality of situs was associated with 50% cases, sepsis was 
found to be most common complication and cause of increased 
mortality and morbidity and was associated with 75% cases. 
Associated features depicted in Table 1.
Discussion

The purpose of this study was to find out the different clinical 
presentations and subsequent outcomes of the patients with 
dextrocardia. In other reports, the incidence or prevalence of 
Dextrocardia was reported in a live birth or pregnancy population 
[9-12]. Bohun et al. [9] reported the incidence of Dextrocardia 
in pregnancy as 0.8 per 10,000, Claudine et al. [12] reported 
one out of twelve thousands of pregnancies, and Kidd et al. [11] 
evaluated this incidence 0.4 for every 10,000 live births. However, 
the proportion of Dextrocardia cases with Situs inversus (38%) 
compared to Situs ambiguous (13%) in our study was in contrast 
to that of Garg et al.’s report [13]; they found Situs inversus in 
39%, Situs solitus in 34%, and Situs ambiguous in 26% showing 
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a roughly small difference. This difference could be justified by 
demographic variations or due to the fact that the incidence of 
cardiovascular malformations in Situs inversus is less and patients 
with Situs ambiguous often have complex heart diseases, Situs 
inversus and Situs solitus have better survival rates. In Bohun 
et al.’s study (7), Situs solitus 33%, Situs inversus 37%, and Situs 
ambiguous 30% were reported to be more common, in line with 
the study of Garg et al. [13]. The mean age of Garg et al.'s study 
[13] was 9 years, 7.5 years in the Bohun et al. [7], and in this 
study, the median age of patients was 2.25 months which was 
quite lower than the two similar studies. The presence of complex 
cardiac diseases in all forms of Dextrocardia is very high and their 
relative prevalence in each Situs shows Situs ambiguous with 
Dextrocardia needs more urgent or emergent treatment and has 
a noticeably poor diagnosis. 

Situs inversus may be associated with other congenital 
anomalies such as duodenal atresia, asplenism, multiple spleens, 
ectopic kidney, horseshoe kidney, and various pulmonary and 
vascular abnormalities [5]. Situs inversus totalis that is associated 
with primary ciliary dyskinesia is known as Kartagener syndrome. 
Patients with primary ciliary dyskinesia have repeated sinus and 
pulmonary infections [14-15]. 

 Many people with situs inversus totalis are unaware of 
their unusual anatomy until they seek medical attention for an 
unrelated condition [16]. Although the exact cause is unknown, 
dextrocardia has been linked with several factors including an 
autosomal recessive gene with incomplete penetrance, maternal 
diabetes, cocaine use, and conjoined twinning [17-19].

Girls have higher incidence as compared to boys in our 
study (37.5% were boys and 62.5% were girls. Median age of 
presentation is 2.25 months with a interquartile range of 4.86 
months.

In our study most common presentation was respiratory 
distress (87.5%), followed by cyanosis (25%), followed by passing 
of clay coloured stool (12.5%). First two symptoms were equally 
distributed in both boys and girls whereas last symptom was seen 
in girl only.

Case 1 Case  2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8

Polycythaemia Y N Y N N N Y N

Central cyanosis Y N Y N N N N N

Heart defects Y Y Y Y N Y Y N

Biliary atresia N N Y N N N N N
Tracheo-
esophageal 
fistula

N N N Y N N N N

Sepsis Y Y Y Y N Y Y N

Possible cause Unknown Unknown TORCH 
infection Unknown Unknown Unknown Unknown Unknown

Dysmorphism N N N N N N Y N

Situs Ambiguous
(Asplenia) Solitus inversus Solitus Situs 

inversus
Situs 

inversus Solitus Solitus

Table 1:

Table 2: Different laboratory parameters are depicted

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8

Haemoglobin (g/dl) 18.5 12.3 17.8 11.5 12 11.8 18 13

Total leucocyte 
count ( per mm3) 43,700 34,670 19,110 17,780 6,770 15,110 13,340 10,880

C-reactive protein 
(mg/dl) 36 27 8.8 10.5 2.5 12.3 9.6 5.8

Urea/ creatinine Normal Raised Raised Normal Normal Raised Normal Normal 

Procalcitonin (ng/ml) 55 557 489 27 1 112 218 3

Blood culture Pneumococus Klebsiella Gram 
Negative Negative Not done Negative Not done Not done

The most common associated anomaly was heart disease 
(75%), followed by situs inversus (50%), followed by biliary atresia 
and tracheoesophageal fistula (each 12.5%)

The most common complication was sepsis (75%). ARDS were 
seen on 12.5% cases.  AKI and multiple organ failure was seen in 
12.5% cases. 

50% cases required invasive ventilation whereas 12.5% cases 
required high flow oxygen.

50% of all cases died. Among them 50% died due to sepsis 
and MODS, 25% cases died due to sepsis with ARDS, 25% cases 
died due to acute renal failure as a post-operative (kasai) 
complications.

25% cases were discharged successfully and 12.5% cases 
required re-admission.
Conclusion

The purpose of this study was to determine the clinical 
presentations and outcome associated with Dextrocardia. More 
than 70% of all patients with Dextrocardia had CHD and all of the 
patients with Dextrocardia and Situs ambiguous had complex 
CHD. Complex CHDs was more common in Situs ambiguous and 
then Situs solitus. One should always search for other anomalies 
whenever a case of dextrocardia is diagnosed because extracardiac 
anomalies are not uncommon [5]. Sepsis is almost always present 
and fatal pneumococcal infection is more common in patients 
with asplenia syndrome [6]. Doctors should encourage routine 
medical physical examination for their patients, which could help 
identify this anomaly, thereby preventing wrong diagnosis and 
possibly death due to delay in management.
Limitations  

As incidence is very rare, a few cases were found, so the result 
of this study whether can be extrapolated to larger population or 
not still remain unclear.
Abbreviations

ASD: Atrial septal defect, VSD: Ventricular septal defect, PS: 
Pulmonary stenosis, AVSD: Atrioventricular septal defect, CHD: 
Congenital heart disease, LRTI: lower respiratory tract infection, 
ECG: electrocardiogram, USG: ultrasonography and CT scan: 
computed tomography scan, OPD: outpatient department, 
MODS: multi-organ dysfunction syndrome.
Declaration of patient consent

The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patient(s) has/have given 
his/her/their consent for his/her/their images and other clinical 
information’s to be reported in journal. The patients understand 
that their names and initials will not be published and due efforts 



Vivid Open Access LLC 2019 | Volume 1- Issue 1| jhfcr-2019070006

Journal of Heart Failure and Cardiology Research Datta K

will be made to conceal their identity, but anonymity cannot be 
guaranteed.

Funding: No funding sources
Conflict of Interest: None declared
Ethical Approval: The study was approved by the Institutional 

Ethical Committee
#Residents, *Professor and Guide, Medical College Kolkata 

and Corresponding Author 

References: 
1.	 Lee K, Khoshnood B, Chen L, Wall SN, CromieWJ, Mittendorf 

RL. Infant mortality from congenital malformations in the 
United States,1970–1997. Obstet Gynecol 2001; 98: 620–27. 

2.	 Abu-Harb M, Hey E, Wren C. Death in infancy from 
unrecognized congenital heart disease. Arch Dis Child. 
1994;71: 3–7. 

3.	 Qazi M, Saqib N. Spectrum of congenital heart disease 
in neonates in a tertiary care centre of Northern India. 
International Journal of Contemporary Pediatrics. 2018; 
5(4):1505- 1508. 

4.	 Dolk H, Loane M, Garne E. European Surveillance of 
Congenital Anomalies (EUROCAT) Working Group. Congenital 
heart defects in Europe: prevalence and perinatal mortality, 
2000 to 2005. Circulation. 2011; 123(8):841-849.

5.	 Ticho BS, Goldstein AM, Van Praagh R. Extracardiac anomalies 
in the heterotaxy syndromes with focus on anomalies of 
midline-associated structures.  Am J Cardiol.  2000;85:729–
734.

6.	 Murdoch IA, Anjos RD, Mitchell A. Fatal pneumococcal 
septicaemia associated with asplenia and isomerism of the 
right atrial appendages. Br Heart J. 1991;65:102–103.

7.	 Madan Kumar K, Babu C, Chander S, Kumar A, Balchander 
J, et al. Complete A-V canal defect with dextrocardia with 
CCTGA – A case Report. IJTCVS. 2003; 19:55. 

8.	 Myung K Park. Paediatric Cardiology for practitioners. 6th 
edition. Philadelphia: Elsevier Inc; 2014.

9.	 Bohun CM, Potts JE, Casey BM, Sandor GG. A population-based 
study of cardiac malformations and outcomes associated 
with dextrocardia. Am J Cardiol 2007; 2013:305–309. 

10.	 Ferencz C, Correa-Villasenor A, Loffredo CA, Wilson 
PD. Genetic and Environmental Risk Factors for Major 
Cardiovascular Malformations: The Baltimore-Washington 
Infant Study, 1981–1989. New York: Futura; 1997. 

11.	 Kidd SA, Lancaster PAL, McCredie RM. The incidence of 
congenital heart disease in the first year of life. J Paediatr 
Child Health 1993; 29:344 –349. 

12.	 Falkensammer CB1, Ayres NA, Altman CA, Ge S, Bezold 
LI, Eidem BW, et al. Fetal Cardiac Malposition: Incidence 
and Outcome of Associated Cardiac and Extracardiac 
Malformations, Am J Perinatol. 2008; 25(5): 277-281.

13.	 Garg N, Agarwal BL, Modi N, Radhakrishnan S, Sinha N. 
Dextrocardia: an analysis of cardiac structures in 125 patients. 
Int J Cardiol, 2003; 88(2-3):143–155.

14.	 Ortega HA, Vega Nde A, Santos BQ, Maia GT. Primary ciliary 
dyskinesia: considerations regarding six cases of Kartagener 
syndrome. J Bras Pneumol. 2007;33(5):602-608. 

15.	 Kennedy MP, Omran H, Leigh MW, Dell S, Morgan L, et al. 
Congenital heart disease and other heterotaxic defects in 
a large cohort of patients with primary ciliary dyskinesia. 
Circulation. 2007;115(22):2814-2821.

16.	 Abdur-Rahman LO, Adeniran JO, Taiwo JO. Concurrent 
dextrogastria, reverse midgut rotation and intestinal atresia 
in a neonate. J Indian Assoc. Paediatr. Surg. 2007; 12(4):228-
30. 

17.	 Olbrich H, Haffner K, Kispert A, Volkel A, Volz A, et al. Mutation 
in DNAH5 causes primary dyskinesia and randomisation of 
left-right asymmetry. Nat Gente. 2002; 30:143-144. 

18.	 Agirbashi M, Hamid R, Jennings HS, Tiller GE. Situs inversus 
and hypertrophic cardiomyopathy in identical twins. Am J 
Genetics. 2000 ;91:327-330. 

19.	 Distefano G, Romeo MG, Grasso S, Mazonne D, Sciacca P, 
et al. Dextrocardia with and without situs viscerum in two 
siblings. Am J Med. 1987; 27:929-934. 

Citation: Mukherjee S, Zaman AU, Roy O, Datta K, Mandal K. Clinical Profile and Outcome of Patients with Dextrocardia. J Heart Fail 
Cardiol Res. 2019; 1(1):jhfcr-2019070006.

https://www.sciencedirect.com/science/article/pii/S0029784401015071
https://www.sciencedirect.com/science/article/pii/S0029784401015071
https://www.sciencedirect.com/science/article/pii/S0029784401015071
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1029901/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1029901/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1029901/
https://www.ijpediatrics.com/index.php/ijcp/article/view/1642
https://www.ijpediatrics.com/index.php/ijcp/article/view/1642
https://www.ijpediatrics.com/index.php/ijcp/article/view/1642
https://www.ijpediatrics.com/index.php/ijcp/article/view/1642
https://www.ncbi.nlm.nih.gov/pubmed/21321151
https://www.ncbi.nlm.nih.gov/pubmed/21321151
https://www.ncbi.nlm.nih.gov/pubmed/21321151
https://www.ncbi.nlm.nih.gov/pubmed/21321151
https://www.ncbi.nlm.nih.gov/pubmed/12000048
https://www.ncbi.nlm.nih.gov/pubmed/12000048
https://www.ncbi.nlm.nih.gov/pubmed/12000048
https://www.ncbi.nlm.nih.gov/pubmed/12000048
https://www.ncbi.nlm.nih.gov/pubmed/1867941
https://www.ncbi.nlm.nih.gov/pubmed/1867941
https://www.ncbi.nlm.nih.gov/pubmed/1867941
https://www.ncbi.nlm.nih.gov/pubmed/17631088
https://www.ncbi.nlm.nih.gov/pubmed/17631088
https://www.ncbi.nlm.nih.gov/pubmed/17631088
https://www.ncbi.nlm.nih.gov/pubmed/8240861
https://www.ncbi.nlm.nih.gov/pubmed/8240861
https://www.ncbi.nlm.nih.gov/pubmed/8240861
https://www.ncbi.nlm.nih.gov/pubmed/18401841
https://www.ncbi.nlm.nih.gov/pubmed/18401841
https://www.ncbi.nlm.nih.gov/pubmed/18401841
https://www.ncbi.nlm.nih.gov/pubmed/18401841
https://www.ncbi.nlm.nih.gov/pubmed/12714192
https://www.ncbi.nlm.nih.gov/pubmed/12714192
https://www.ncbi.nlm.nih.gov/pubmed/12714192
https://www.ncbi.nlm.nih.gov/pubmed/18026660
https://www.ncbi.nlm.nih.gov/pubmed/18026660
https://www.ncbi.nlm.nih.gov/pubmed/18026660
https://www.ncbi.nlm.nih.gov/pubmed/17515466
https://www.ncbi.nlm.nih.gov/pubmed/17515466
https://www.ncbi.nlm.nih.gov/pubmed/17515466
https://www.ncbi.nlm.nih.gov/pubmed/17515466
http://www.jiaps.com/article.asp?issn=0971-9261;year=2007;volume=12;issue=4;spage=228;epage=230;aulast=Abdur-Rahman
http://www.jiaps.com/article.asp?issn=0971-9261;year=2007;volume=12;issue=4;spage=228;epage=230;aulast=Abdur-Rahman
http://www.jiaps.com/article.asp?issn=0971-9261;year=2007;volume=12;issue=4;spage=228;epage=230;aulast=Abdur-Rahman
http://www.jiaps.com/article.asp?issn=0971-9261;year=2007;volume=12;issue=4;spage=228;epage=230;aulast=Abdur-Rahman
https://www.ncbi.nlm.nih.gov/pubmed/11788826
https://www.ncbi.nlm.nih.gov/pubmed/11788826
https://www.ncbi.nlm.nih.gov/pubmed/11788826
https://www.ncbi.nlm.nih.gov/pubmed/10766992
https://www.ncbi.nlm.nih.gov/pubmed/10766992
https://www.ncbi.nlm.nih.gov/pubmed/10766992
https://www.researchgate.net/publication/19729940_Dextrocardia_with_and_without_situs_viscerum_in_two_siblings
https://www.researchgate.net/publication/19729940_Dextrocardia_with_and_without_situs_viscerum_in_two_siblings
https://www.researchgate.net/publication/19729940_Dextrocardia_with_and_without_situs_viscerum_in_two_siblings

