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ASD Device Closure in Dextrocardia with Situs Inversus Totalis   
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INTRODUCTION 
An atrial septal defect (ASD) is an opening in the atri-
al septum, excluding a patent foramen ovale.1 ASD is 
a common congenital heart defect, with an estimated 
birth prevalence of 1.6 per 1000 live births and a 97 
% probability of survival into adulthood.2 Dextrocar-
dia with situs inversus is the most common variety of 
dextrocardia. Situs inversus with Dextrocardia or Si-
tus inversus totalis occurs once in about 6-8,000 live 
births.3 Among a subgroup of patients with situs in-
versus dextrocardia with concordant AV connections, 
ASD is relatively rare.4  ASD can be treated with 
deice closure or with surgical closure. Though both 
approaches are effective, device closure is associat-
ed with lower mortality, complications, and length of 
hospital stay while surgical closure has a lower rate 
of residual shunting.5 There are few case reports6,-13 of 
ASD device closure in patients with dextrocardia and 
situs inversus totalis including one from Nepal.14 We 
report a case of ASD device closure in dextrocardia 
with situs inversus totalis.

CASE REPORT
A 19-year-old female was referred to Shahid 
Gangalal National Heart Centre with the findings 
of dextrocardia on chest x-ray and an ASD and 
dextrocardia on echocardiography for ASD device 
closure. She complained of shortness of breath on 
and off, however, she has no history of orthopnea, 
swelling of legs, sore throat, joint pain, weakness 
of limb or facial deviation. There was no history of 
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any cardiovascular disease in her family. A routine 
physical examination revealed a right-sided cardiac 
apex. Her vitals were stable with blood pressure 
of 100/70 mmHg and regular pulse of 81/min with 
normal volume and equally palpable in both limbs. 
Cardiac auscultation revealed splitting of the second 
heart sound at the right upper sternal border. The 
cardiac apex was palpable on the right fifth intercostal 
space along the mid-clavicular line. ECG showed 
sinus rhythm with Dextrocardia and the right bundle 
branch block.

ABSTRACT
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Figure 1. ECG.
Chest radiography confirmed that her heart was 
in the right chest and that the cardiac apex pointed 
to the right. The aortic arch was on her left, the 
mediastinal contours were normal, the lungs were 
clear, and the gastric bubble was on her right side. 
Her transthoracic echo findings were: abdominal 
situs inversus, dextrocardia, Inferior venecava/
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superior venecava draining into left-sided right 
atrium, pulmonary veins draining into the right-sided 
left atrium, Atrioventricular/Ventriculoarterial (AV/ 
VA) concordance, great arteries relation normal, 
atrial septal defect secundum 30 mm in size, with 
shunt from left atrium to right atrium, mild tricuspid 
regurgitation (TR) with peak gradient of 30 mmHg 
with dilated right atrium and right ventricle and 
intact interventricular septum. A cardiac CT done 
by the referring physician showed Situs inversus, 
dextrocardia, ASD with dilated right-sided cardiac 
chambers, and normal pulmonary venous drainage. 
She was further evaluated with transesophageal 
echocardiography (TEE) which revealed dextrocardia 
with atrial septal defect, 3.0 cm in size with left to 
right shut. The aortic rim was absent while all other 
rims were adequate. As there was a dilation of RA 
and RV and ASD was suitable for device closure, we 
opted for ASD device closure.

right upper pulmonary vein technique.
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Figure 2. TEE bicaval view.

Figure 3. Device with delivery cable.

Figure 4. Device without cable.

The procedure 
The device closure procedure was done under 
local anesthesia with transthoracic echocardiogram 
guidance. The right femoral vein was cannulated, 
and after adequate heparinization, Judkins right (JR) 
catheter with Terumo wire was used to cross the ASD 
and JR was attempted to park in the pulmonary vein. 
Probing the pulmonary vein during the procedure 
was the most challenging because of the abnormal 
orientation compared to a normal heart. With 
difficulty, a JR catheter was placed in the right 
upper pulmonary vein and a 36mm Amplatzer septal 
occluder could be successfully deployed through the 

Post-catheterization X-ray of the chest showed the de-
vice in a good position. The echocardiogram showed 
a good position with no residual shunt. Echocardiog-
raphy 24 hours after the procedure showed the device 
in a good position with no residual shunt. Chest X-ray 
showed the device in good position at 3 months and 
6 months after device closure. Echocardiography 3 
months and 6 months after the procedure showed the 
device in a good position with no residual shunt.

DISCUSSION
This is the second case report of ASD device closure 
in dextrocardia with situs inversus totalis from our 
center. Experience gained in the previous case was 
instrumental in the successful device closure of 
this case. Dextrocardia is a rare congenital cardiac 
malformation with an incidence of 0.83/10,000 
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births, characterized by displacement of the 
cardiac apex to the right of the thoracic midline. 
8,15 Dextrocardia with Situs inversus, also known 
as mirror-image dextrocardia, accounts for nearly 
40% of all dextrocardia cases and is characterized 
by heart chambers opposite their normal positions. 
Dextrocardia with Situs inversus is the third most 
common type of dextrocardia in a series of autopsied 
cases.16 Hakim et al. in 1998 described a successful 
ASD device closure in a dextrocardia patient by 
ASO device.10 The authors suggested that difficulties 
encountered were due to heart position which was a 

mirror image of normal, therefore, the operators had 
to get used to this situation during the procedure.10 In 
Situs inversus totalis, there is a complete right-to-left 
reversal of all of the viscera including dextrocardia; 
the morphological right atrium is on the left and the 
left atrium is on the right. The normal pulmonary 
anatomy is reversed such that the left lung has three 
lobes, and the right lung has two.17 Situs inversus 
with a left thoracic heart is associated with complex 
congenital heart disease. The most common subtype 
of this group is the situs inversus of the viscera and 
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Figure 5. Chest X-ray AP view at 3 months.

Figure 7. Chest X-ray AP at 6months of follow up.

Figure 6. Chest Xray Lateral view at 3 months 
follow up.

Figure 8. Chest Xray lateral at 6 months of follow up.
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to normal manipulation. A combination of right–left 
reversal of image on the monitor using the “horizontal 
sweep reverse” function during acquisition and a 
reversed RAO/LAO angle selection can help in better 
localization. The images acquired simulate normal 
cardiac anatomy and make the interpretation easy and 
avoid error. The advantage of the “double inversion 
technique” is a correction of unfamiliar angulated 
pictures in dextrocardia into the familiar conventional 
angiographic pictures of a normally located heart. 
This technique requires specialized software to be 
integrated.20

Muhammad Arif Khan et al suggest that device 
closure of ASD secundum in dextrocardia with situs 
inversus totalis is doable, but attention should be 
paid to the abnormal orientation of the interatrial 
septum and guidance by hand injections as well as 
the pressure tracing are occasionally more important 
than TEE.7

CONCLUSION
Our case highlights device closure of ASD secundum 
in dextrocardia with situs inversus totalis can be 
performed. Abnormal orientation of the interatrial 
septum should be taken care of with the proper use 
of imaging modalities like echocardiography during 
the procedure.

Conflict of interest: None

Funding : None

https://www.google.com/search?q=DJ+D.Fundamentals+of+Pediatric+cardiology.Lippincott+Williams+%26+Wilkins%3B2006.73-8+p.&oq=DJ+D.Fundamentals+of+Pediatric+cardiology.Lippincott+Williams+%26+Wilkins%3B2006.73-8+p.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAjIHCAIQIRiPAjIHCAMQIRiPAtIBCDEyNzhqMGo3qAIIsAIB&sourceid=chrome&ie=UTF-8
https://doi.org/10.1016/j.jacc.2011.08.025


144

JNHLSN| Vol-3| No. 2| Jul-Dec 2024 

Totalis - A Case Report. IOSR Journal of Applied 
Physics (IOSR-JAP) 2013 ;3(6):12-16. [DOI]

4. Garg N, Agarwal BL, Modi N, et al. Dextrocardia: 
an analysis of cardiac structures in 125 patients. 
Int J Cardiol 2003; 88:143–55. [DOI]

5. Villablanca PA, Briston DA, Rodes-Cabau J, et 
al. Treatment options for the closure of secundum 
atrial septal defects.A systemic review and meta-
analysis.Int J Cardiol.2017;241:149-55.[DOI] 

6. BSVimal Raj, Oommen K George, Sunil T 
Chandy. Transcatheter closure of multiple artial 
septal defects in situs inversus with dextrocardia. 
Indian heart journal 2008; 60:152-154. [PMID]

7. Muhammad Arif Khan, Milad Elsegaier, 
Abdulrahman Almoukirish, Mohammed Omar 
Galal. Difficulties in percutaneous closure 
of atrial septal defect associated with situs 
solitus and dextrocardia. J Saudi Heart Assoc 
2013;25:113–172. [DOI]

8. Gazi E, Barutçu A, Akşit E, Volina E, Demir C. 
Percutaneous closure of the atrial septal defect 
in a patient with dextrocardia and situs inversus 
totalis. Koşuyolu Heart J 2021;24(2):157-160. 
[DOI] 

9. Galal MO, Khan MA, El-Segaier M. 
Percutaneous closure of atrial septal defect with 
situs solitus and dextrocardia. Asian Cardiovasc 
Thorac Ann 2015;23:202-5. [DOI] 

10. Hakim F, Madani A, Samara Y, Ata IA, Hiari 
A, Goussous Y, et al.Transcatheter closure of 
secundum atrial septal defect in a patient with 
dextrocardia using the amplatzer septal occluder. 
Cathet Cardiovasc Diagn 1998;43:291-4. [DOI] 

11. Onan B, Aydin U, Kahraman Z, Bakir I. 
Robotic atrial septal defect closure and tricuspid 
annuloplasty in a case of situs inversus totalis 
with dextrocardia. J Robot Surg 2017;11:87-90. 
[DOI] 

12. Rigatelli G, Cardaioli P, Roncon L. Working 
in front of the mirror: closure of a defect in the 
oval fossa of a patient with a mirror-imaged and 
rightsided heart. Cardiol Young 2007;17:448-9. 
[DOI] 

13. Yerram S, Aramalla S, Bhyravavajhala S. 
Unconventional deployment of atrial septal 
occluder in a patient with atrial septal defect, 
dextrocardia, and interrupted inferior vena cava. 
Cardiol Young 2020;30:1206-8. [DOI] 

14. Acharya K P, Adhikari C M, Khanal A, et al. 
Transcatheter device closure of atrial septal 
defect in dextrocardia with situs inversus totalis. 
Nepalese Heart Journal 2019; Vol 16(1), 51-53. 
[DOI] 

15. Bohun CM, Potts JE, Casey BM, Sandor GG. A 
population-based study of cardiac malformations 
and outcomes associated with dextrocardia. Am 
J Cardiol 2007;100:305-9. [DOI] 

16. Van Praagh R, Weinberg PM, Smith SD, 
Foran RB, Van Praagh S. Malpositions of the 
heart. In: Adams FA, Emmanouilides GC, 
Riemenschneider TA, editors. Heart Disease 
in Infants, Children, and Adolescents. 4th ed.. 
Baltimore: Williams & Wilkins; 1989. p. 554-5.
[DOI]

17. Gupta R, Soni V, Valse PD, Goyal RB, Gupta 
AK, Mathur P. Neonatal intestinal obstruction 
associated with situs inversus totalis: two case 
reports and a review of the literature. J Med Case 
Rep 2017; 11: 264. [DOI]

18. Ho SY, Mccarthy KP and Faletra FF. Anatomy of 
left atrium for interventional echocardiography. 
Eur J Echocardiogr 2011; 12: i11–i15. [DOI] 

19. Lev M, Liberthson RR, Eckner FA, Arcilla RA. 
Pathologic anatomy of dextrocardia and its 
clinical implications. Circulation 1968; 37:975-
99. [DOI]

20. Roy M, Gangopadhyay D, Patel P. Working 
in the mirror: A case series on interventions in 
children having dextrocardia with congenital 
heart disease. J Indian coll cardiol 2021; 11:32-
6. [DOI] 

21. Goel PK. Double-inversion technique for 
coronary angiography viewing in dextrocardia. 
Catheter Cardiovasc Interv 2005;66:281-5. 
[DOI] 

Adhikari et al. ASD Device Closure in Dextrocardia with Situs..

Citation: Adhikari CM, Bogati A, Kharel S, Ghimire V, Thapa P, Yadav R, Timalsena B, Saffi S, Prajapati D. ASD Device 
Closure in Dextrocardia with Situs Inversus Totalis. JNHLS. 2024; 3(2):140-144. 

https://doi.org/10.9790/4961-0361216
https://doi.org/10.1016/S0167-5273(02)00539-9.
https://doi.org/10.1016/j.ijcard.2017.03.073
http://dx.doi:10.1016/j.jsha.2013.03.136
https://doi.org/10.51645/khj.2021.m52
https://doi.org/10.1177/0218492313500498
https://doi.org/10.1002/(sici)1097-0304(199803)43:3%3C291::aid-ccd10%3E3.0.co;2-p
https://doi.org/10.1007/s11701-016-0619-3
https://doi.org/10.1017/S1047951107000820
https://doi.org/10.1017/S104795112000178X
https://doi.org/10.3126/njh.v16i1.23901
https://doi.org/10.1016/j.amjcard.2007.02.095
https://doi.org/10.1177/2150135110380239
https://doi.org/10.1186/s13256-017-1423-z
https://doi.org/10.1093/ejechocard/jer093 
https://doi.org/10.1161/01.cir.37.6.979
https://doi.org/10.4103/JICC.JICC_21_20
https://doi.org/10.1002/ccd.20473

