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Abstract
Background: Congenitally corrected transposition of the great arteries (ccTGA) is a rare anomaly comprising a minimal portion of 
congenital heart disease cases. Some patients are not identified until adulthood. A minority of these patients maintain normal func-
tional status into the seventh decade and generally only when no other anomalies exist. 

CASE- We here describe a case of a 50-year-old female (middle aged adult) who presented with new onset heart failure and was 
diagnosed as ccTGA. 

Conclusion: The factors that lead to delayed presentation of heart failure ccTGA remain ill defined. Commonly adults acquired sec-
ondary causes of heart failure, such as hypertension and coronary artery disease. Aggressive screening and management of these 
co-existing diseases may improve the overall outcome in adult patients of congenital heart disease.
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Introduction

Congenitally corrected transposition of the great arteries (CCT-
GA) is a rare structural heart disease constituting less than 1% of 
all congenital heart disease [1]. It is a unique congenital heart le-
sion in the sense that despite anatomical aberrations in the form of 
atrio-ventricular and ventriculo-arterial discordance, there can be 
physiologically normal circulation without any mixing or shunting 
of blood.

Case Report

A 50-year-old female residing in Yerwada, Pune a known case 
of hypertension presented to our hospital with complaints of dys-
pnoea since 1month, which progressed from NYHA-II to NYHA-III 
over last 7 days, associated with orthopnoea and paroxysmal noc-
turnal dyspnoea (PND). She also had complaint of bilateral lower 
limb swelling since 10-12 days.

On presentation her vitals showed PR-85/min, and BP-

130/90mmhg, RR- 28/min, oxygen saturation of 94% on 2Litres of 
oxygen via nasal cannula.

On physical examination showed, Regular rhythm with a pro-
nounced aortic component of second heart sound. Pansystolic 
murmur heard in mitral area. Fine basal crepts and minimal lower 
extremity edema were also present.

Blood workup revealed a pro-BNP of 1450pg/ml (reference 
range 0-1800pg/ml) with negative troponin. 

Chest xray revealed bilateral mild pleural effusion.

Her ECG demonstrated complete heart block with left axis de-
viation.

Transthoracic echocardiography (2D ECHO) revealed

Atrioventricular discordance (morphological RV on the left side 
with normal atrial positions), Ventriculoarterial discordance (aorta 
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arising from RV and pulmonary artery arising from LV), Aorta was 
left and anterior with pulmonary artery right and posteriorly, hy-
pertrophied RV (left sided) with global hypokinesia with moder-
ately depressed systolic function, severe left AV valve regurgitation, 
moderate pulmonary artery hypertension (RVSP-50mmhg), 

CAG (coronary angiography) was done to assess coronaries and 
was normal. USG (ultrasound) abdomen was done to assess the po-
sition of organs and was normal. The patient was started on heart 
failure therapy with Furosemide 20mg intravenous thrice daily, 
Ramipril 2.5mg daily, Eplerenone 25mg daily, Carvedilol 3.125mg 
twice daily. After therapy patient improved and was discharged 
home

Figure 1: Morphological RV on left side in AP4C 2d echo image.

Figure 2: 2D ECHO Short axis view showing aorta left and  
anteriorly, PA right and posteriorly.

Figure 3: 2D ECHO - Short axis view aorta left and anteriorly, PA 
right and posteriorly.

Discussion

Majority of cases of ccTGA are diagnosed antenatally by using 
foetal ultrasound. If there are no other associated cardiac defects, 
ccTGA patients are likely to remain asymptomatic upto the fifth de-
cade [4]. Beyond which the incidence of congestive heart failure 
and RV dysfunction increases which is associated with higher mor-
tality in these patients [6]. The exact mechanisms resulting in even-
tual RV dysfunction is not known, many physiologic and anatomic 
factors are believed to be pathogenetically responsible. These 
mechanisms includes, reduced coronary blood flow, persistent 
progressive tricuspid regurgitation, long term increased RV after-
load, rhythm disturbances and eventually leading to right ventricu-
lar hypertrophy (RVH) [2,3,5,7-9]. The ability of the RV to adapt 
to increased afterload plays a role in delay of symptoms. Although 
determinants of the adaptive response, and the time required for 
RV to increased afterload, including fetal gene switching among 
others, are not well defined [10]. The capacity of the RV in our pa-
tient to favourably respond to increasing systemic pressures since 
birth may have possibly been related to an adaptive RVH response 
as a phenotypic expression of a protective genetic profile. In addi-
tion to eventual RV dysfunction, most of the ccTGA patients suffer 
from some degree of conduction system abnormalities resulting 
from the unusual location of the AV node and conduction pathway 
[2,3]. The abnormal site of the conduction system increases its risk 
for fibrosis resulting in increased incidence of complete atrioven-
tricular (AV) block of roughly 2% per year [11]. The incidence of 
which vary between patients with ccTGA situs solitus as compared 
to those with situs inversus. In one cohort study, there was a de-

07

Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of Congenitally Corrected Transposition of the 
Great Arteries

Citation: Prashant Kashyap., et al. “Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of 
Congenitally Corrected Transposition of the Great Arteries".  Acta Scientific Cardiovascular System 1.1 (2022): 06-10.



creased incidence of complete AV block in the situs inversus group 
compared with situs solitus patients [5]. It was postulated that the 
associated malalignment of the atrial and ventricular septum seen 
with situs solitus leads to increased susceptibility to AV block [5]. 
The decreased incidence of heart block in ccTGA with situs inver-
sus leads to improved long term survival. Life expectancy in pa-
tients with ccTGA is less as compared to normal individuals [2,3]. 
Only few cases described acute coronary syndrome (ACS) in ccTGA 
patients who were diagnosed with varying degrees of CAD [12-14]. 
The degree to which coronary artery disease may contribute to sys-
temic RV dysfunction and long-term outcomes is still under study 
in the adult population with ccTGA. The incidence of systemic RV 
dysfunction increases with age leading to signs and symptoms of 
congestive heart failure [6]. A few small trials of patients with a sys-
temic RV have demonstrated a decrease in heart failure biomarkers 
with the use of drugs acting on the renin-angiotensin-aldosterone 
system without a clear reduction of morbidity and mortality [15-
17]. Currently, in symptomatic patients with systemic RV dysfunc-
tion optimal medical therapies for congestive heart failure are used 
[15].

L-TGA patients typically present with nonspecific HF symptoms 
at an early age because the morphologic RV functions as the sys-
temic pump. Although there is increasing favour for performing a 
double switch operation (correcting AV and VA discordance, allow-
ing the left ventricle to function as the systemic pump) in infants 
and young children with L-TGA, older teens and adults have not 
responded well with this procedure [18-20]. Medical management 
is, therefore, the more widely accepted treatment strategy. For pa-
tients who have significant systemic AV or VA valve insufficiency, 
prompt surgical intervention is required [21].

The goal of treatment is to reduce afterload and delay the re-
modeling process in order to improve RV function, as the RV is not 
built to sustain the role of the left systemic ventricle in the long 
term. The principle behind this strategy is to decrease the stress 
on the wall of the RV during ejection. Drugs that will reduce after-
load and may slow the remodeling process include angiotensin-
converting enzyme inhibitors and angiotensin receptor blockers 
(ACE-I/ARBs) [22-24]. In addition, β-blocker use in patients with 
systemic right ventricles demonstrated an increase in EF and re-
duced cardiac remodelling [25,26]. However, it is important to note 
that L-TGA patients have an associated risk of developing complete 

heart block, so these HF agents should be used with caution [9]. 
While diuretics are used for symptomatic relief, digoxin and aldo-
sterone antagonists have not shown any clinical benefits [27-29]. 
After a detailed discussion, our patient was initiated on an ACE-I 
and β-blocker with plans for up-titration as tolerated. It must be 
noted that while the data above demonstrate some improvement 
in function of the systemic RV with regards to the use of β-blockers 
and ACE-I/ARBs, there is no proven mortality benefit noted.

Conclusion

This case of ccTGA mainly shows that congenital heart disease 
can present in middle-late adult age.

A variety of factors may have contributed to delayed onset of 
heart failure until the fifth decade. However, determinants of suc-
cessful adaptation of the RV to systemic afterload including the in-
teraction with acquired heart diseases in this elderly population of 
ccTGA remain elusive. Understanding these factors may shed light 
on the RV potential to favourably adjust to increasing afterload in a 
variety of congenital as well as acquired conditions associated with 
pulmonary hypertension. Finally, by earlier screening and diagno-
sis of ccTGA, the adult cardiologist can potentially help preserve 
the systemic RV function through careful monitoring of tricuspid 
valve function with early intervention as needed, and by meticu-
lous surveillance and aggressive treatment of acquired adult car-
diac diseases to improve the survival and quality of life of this vul-
nerable patient population.

Bibliography

1. Jonas RA. “Comprehensive Surgical Management of Congeni-
tal Heart Disease”. Second edition Boca Raton, Florida: CRC
Press (2014).

2. Warnes CA. “Transposition of the great arteries”. Circulation 
(2006).

3. English C., et al. “Congenitally Corrected Transposition of the
Great Arteries, Congenital Heart Disease - Selected Aspects,
Prof. P. Syamasundar Rao (Edition)”. InTech (2012).

4. Hornung TS and Calder L. “Congenitally corrected transposi-
tion of the great arteries”. Heart (2010).

5. Oliver JM., et al. “Comparison of outcomes of adults with
congenitally corrected transposition with situs inver-
sus vs situs solitus”. The American Journal of Cardiology
110.11(2012):1687-1691.

08

Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of Congenitally Corrected Transposition of the 
Great Arteries

Citation: Prashant Kashyap., et al. “Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of 
Congenitally Corrected Transposition of the Great Arteries". Acta Scientific Cardiovascular System 1.1 (2022): 06-10.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1079571/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1079571/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1079571/
https://www.ahajournals.org/doi/10.1161/circulationaha.105.592352
https://www.ahajournals.org/doi/10.1161/circulationaha.105.592352
https://pubmed.ncbi.nlm.nih.gov/22935525/
https://pubmed.ncbi.nlm.nih.gov/22935525/
https://pubmed.ncbi.nlm.nih.gov/22935525/
https://pubmed.ncbi.nlm.nih.gov/22935525/


6. Graham TP Jr., et al. “Long-term outcome in congenitally cor-
rected transposition of the great arteries: a multi-institutional 
study”. Journal of the American College of Cardiology 36 (2000): 
255-261.

7. Presbitero P., et al. “Corrected transposition of the great arter-
ies without associated defects in adult patients: clinical profile 
and follow up”. British Heart Journal 71.4 (1995): 57-59.

8. Beauchesne LM., et al. “Outcome of the unoperated adult who
presents with congenitally corrected transposition of the
great arteries”. Journal of the American College of Cardiology
40 (2002): 285-290.

9. Tan JLT., et al. “The right ventricular response to high afterload: 
comparison between atrial switch procedure, congenitally
corrected transposition of the great arteries, and idiopathic
pulmonary arterial hypertension”. American Heart Journal
15.34 (2007): 681-688.

10. Ryan J and Archer S. “The Right Ventricle in Pulmonary Arte-
rial Hypertension: Disorders of Metabolism, Angiogenesis and 
Adrenergic Signaling in Right Ventricular Failure”. Circulation 
Research 115 (2014): 176-88.

11. Huhta JC., et al. “Complete atrioventricular block in patients
with atrioventricular discordance”. Circulation 67 (1983):
1374-1377.

12. Ozturk O., et al. “Primary PCI in a patient with congenitally
corrected transposition of the great arteries”. International 
Journal of the Cardiovascular Academy 2.2 (2016): 90-92.

13. Ozturk S., et al. “Successful thrombolytic therapy in a patient
with congenital corrected transposition of the great arteries”.
Acta Medica Academica. 2016. double blind randomized con-
trol 168 (2013): 5167-5173.

14. Lampropoulos KM., et al. “Acute coronary syndrome in con-
genitally corrected transposition of the great arteries”. BMJ 
Case Reports (2013).

15. Budts W., et al. “Treatment of heart failure in adult congenital
heart disease: a position paper of the working group of grown-
up congenital heart disease and the heart failure association of 
the European Society of Cardiology”. European Heart Journal
37 (2016): 1419-1427.

16. Tutarel O., et al. “Safety and efficiency of chronic ACE inhibition 
in symptomatic heart failure patients with a systemic right
ventricle”. International Journal of Cardiology 154 (2012): 14-
16.

17. Dos L., et al. “Eplerenone in systemic right ventricle: double
blind randomized control trail. The EVEDES study”. Interna-
tional Journal of Cardiology 168 (2013): 5167-5173.

18. Filippov A., et al. “Management of systemic right ventricular
failure in patients with congenitally corrected transposition of 
the great arteries”. Circulation 134 (2016): 1293-1302. 

19. Van Praagh R., et al. “Pathologic anatomy of corrected transpo-
sition of the great arteries: medical and surgical implications”. 
American Heart Journal 135 (1998): 772-785. 

20. Winlaw D., et al. “Intention-to-treat analysis of pulmonary
artery banding in conditions with a morphological right ven-
tricle in the systemic circulation with a view to anatomic bi-
ventricular repair”. Circulation 111 (2005): 405-411. 

21. Mongeon FP., et al. “Ventricular function at the time of system-
ic atrioventricular valve replacement predicts long-term ven-
tricular function”. Journal of the American College of Cardiology 
35 (2010).

22. Winter MM., et al. “Latest insights in therapeutic options for
systemic right ventricular failure: a comparison with left ven-
tricular failure”. BJM. Heart 95 (2009): 960-963. 

23. Robinson B., et al. “Afterload reduction therapy in patients
following intraatrial baffle operation for transposition of the 
great arteries”. Pediatric Cardiology 23 (2002): 618-623. 

24. Dore A., et al. “Angiotensin receptor blockade and exercise ca-
pacity in adults with systemic right ventricles: a multicenter,
randomized, placebo-controlled clinical trial”. Circulation 112
(2005): 2411-2416. 

25. Bouallal R., et al. “Interest of B-blockers in patients with right
ventricular systemic dysfunction”. Cardiology in the Young 20 
(2010): 615-619. 

26. Doughan ARK., et al. “Effect of beta blockers (carvedilol or
metoprolol XL) in patients with transposition of great arteries 
and dysfunction of the systemic right ventricle”. The American
Journal of Cardiology 99 (2007): 704-706. 

27. Yancy CW., et al. “2013 ACCF/AHA guideline for the manage-
ment of heart failure: a report of the American College of Car-
diology Foundation/American Heart Association task force on 
practice guidelines”. Journal of the American College of Cardiol-
ogy 62 (2013): 1-239. 

09

Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of Congenitally Corrected Transposition of the 
Great Arteries

Citation: Prashant Kashyap., et al. “Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of 
Congenitally Corrected Transposition of the Great Arteries".  Acta Scientific Cardiovascular System 1.1 (2022): 06-10.

https://pubmed.ncbi.nlm.nih.gov/10898443/
https://pubmed.ncbi.nlm.nih.gov/10898443/
https://pubmed.ncbi.nlm.nih.gov/10898443/
https://pubmed.ncbi.nlm.nih.gov/10898443/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC483947/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC483947/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC483947/
https://pubmed.ncbi.nlm.nih.gov/12106933/
https://pubmed.ncbi.nlm.nih.gov/12106933/
https://pubmed.ncbi.nlm.nih.gov/12106933/
https://pubmed.ncbi.nlm.nih.gov/12106933/
https://pubmed.ncbi.nlm.nih.gov/17383312/
https://pubmed.ncbi.nlm.nih.gov/17383312/
https://pubmed.ncbi.nlm.nih.gov/17383312/
https://pubmed.ncbi.nlm.nih.gov/17383312/
https://pubmed.ncbi.nlm.nih.gov/17383312/
https://pubmed.ncbi.nlm.nih.gov/24951766/
https://pubmed.ncbi.nlm.nih.gov/24951766/
https://pubmed.ncbi.nlm.nih.gov/24951766/
https://pubmed.ncbi.nlm.nih.gov/24951766/
https://pubmed.ncbi.nlm.nih.gov/6851033/
https://pubmed.ncbi.nlm.nih.gov/6851033/
https://pubmed.ncbi.nlm.nih.gov/6851033/
https://www.sciencedirect.com/science/article/pii/S2405818116300289
https://www.sciencedirect.com/science/article/pii/S2405818116300289
https://www.sciencedirect.com/science/article/pii/S2405818116300289
https://pubmed.ncbi.nlm.nih.gov/28000492/
https://pubmed.ncbi.nlm.nih.gov/28000492/
https://pubmed.ncbi.nlm.nih.gov/28000492/
https://pubmed.ncbi.nlm.nih.gov/28000492/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3644949/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3644949/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3644949/
https://pubmed.ncbi.nlm.nih.gov/26787434/
https://pubmed.ncbi.nlm.nih.gov/26787434/
https://pubmed.ncbi.nlm.nih.gov/26787434/
https://pubmed.ncbi.nlm.nih.gov/26787434/
https://pubmed.ncbi.nlm.nih.gov/26787434/
https://pubmed.ncbi.nlm.nih.gov/20843567/
https://pubmed.ncbi.nlm.nih.gov/20843567/
https://pubmed.ncbi.nlm.nih.gov/20843567/
https://pubmed.ncbi.nlm.nih.gov/20843567/
https://pubmed.ncbi.nlm.nih.gov/23972966/
https://pubmed.ncbi.nlm.nih.gov/23972966/
https://pubmed.ncbi.nlm.nih.gov/23972966/
https://pubmed.ncbi.nlm.nih.gov/27777298/
https://pubmed.ncbi.nlm.nih.gov/27777298/
https://pubmed.ncbi.nlm.nih.gov/27777298/
https://pubmed.ncbi.nlm.nih.gov/9588406/
https://pubmed.ncbi.nlm.nih.gov/9588406/
https://pubmed.ncbi.nlm.nih.gov/9588406/
https://pubmed.ncbi.nlm.nih.gov/15687127/
https://pubmed.ncbi.nlm.nih.gov/15687127/
https://pubmed.ncbi.nlm.nih.gov/15687127/
https://pubmed.ncbi.nlm.nih.gov/15687127/
https://www.jacc.org/doi/10.1016/S0735-1097%2810%2960377-4
https://www.jacc.org/doi/10.1016/S0735-1097%2810%2960377-4
https://www.jacc.org/doi/10.1016/S0735-1097%2810%2960377-4
https://www.jacc.org/doi/10.1016/S0735-1097%2810%2960377-4
https://heart.bmj.com/content/early/2008/11/25/hrt.2008.156265?versioned=true
https://heart.bmj.com/content/early/2008/11/25/hrt.2008.156265?versioned=true
https://heart.bmj.com/content/early/2008/11/25/hrt.2008.156265?versioned=true
https://pubmed.ncbi.nlm.nih.gov/12530495/
https://pubmed.ncbi.nlm.nih.gov/12530495/
https://pubmed.ncbi.nlm.nih.gov/12530495/
https://pubmed.ncbi.nlm.nih.gov/16216961/
https://pubmed.ncbi.nlm.nih.gov/16216961/
https://pubmed.ncbi.nlm.nih.gov/16216961/
https://pubmed.ncbi.nlm.nih.gov/16216961/
https://pubmed.ncbi.nlm.nih.gov/20519056/
https://pubmed.ncbi.nlm.nih.gov/20519056/
https://pubmed.ncbi.nlm.nih.gov/20519056/
https://pubmed.ncbi.nlm.nih.gov/17317376/
https://pubmed.ncbi.nlm.nih.gov/17317376/
https://pubmed.ncbi.nlm.nih.gov/17317376/
https://pubmed.ncbi.nlm.nih.gov/17317376/
https://pubmed.ncbi.nlm.nih.gov/23747642/
https://pubmed.ncbi.nlm.nih.gov/23747642/
https://pubmed.ncbi.nlm.nih.gov/23747642/
https://pubmed.ncbi.nlm.nih.gov/23747642/
https://pubmed.ncbi.nlm.nih.gov/23747642/


28. Rich S., et al. “The short-term effects of digoxin in patients with 
right ventricular dysfunction from pulmonary hypertension”.
Chest 114 (1998): 787-792. 

29. Dos L., et al. “Eplerenone in systemic right ventricle: double
blind randomized clinical trial. The evedes study”. Internatio-
nal Journal of Cardiology 168 (2013): 5167-5173.

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

10

Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of Congenitally Corrected Transposition of the 
Great Arteries

Citation: Prashant Kashyap., et al. “Rare Congenital Heart Disease Presenting with LV Systolic Dysfunction in Adult Patients- A Case of 
Congenitally Corrected Transposition of the Great Arteries".  Acta Scientific Cardiovascular System 1.1 (2022): 06-10.

https://pubmed.ncbi.nlm.nih.gov/9743167/
https://pubmed.ncbi.nlm.nih.gov/9743167/
https://pubmed.ncbi.nlm.nih.gov/9743167/
https://clinicaltrials.gov/ct2/show/NCT00703352
https://clinicaltrials.gov/ct2/show/NCT00703352
https://clinicaltrials.gov/ct2/show/NCT00703352

