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ABSTRACT 
 

Complex congenital heart disease involving Congenitally Corrected Transposition of the Great 
Arteries (CCTGA) with dextrocardia presenting with complete heart block (CHB) possess great 
difficulty in placing permanent pacemaker (PPI). We had a 52 -year-old female admitted with 
breathlessness on exertion for 20 days. Electrocardiogram (ECG) showed complete 
Atrioventricular block with ventricular rate of 40/min. Chest xray (CXR) showed dextrocardia. 
Echocardiogram revealed a congenitally corrected transposition of the great arteries. Angiography 
guided technique used for dual chamber pacemaker implantation. 
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ABBREVIATIONS 

 
CCTGA   : Congenital Corrected Transposition of 

Great Arteries 

ECG        :  Electrocardiogram 

ECHO     :  Echocardiography 

PPI          : Permanent Pacemaker 

TPI          : Temporary Pacemaker 

ASD        : Atrial Septal Defect 

AO          : Aorta 

PA          : Pulmonary Artery 

 

1. INTRODUCTION 

 
Since diagnosis and survival of congenital heart 
disease has improved over period so these 
patients are also seen and managed by adult 
cardiologists. In patient with CCTGA with 
dextrocardia presenting with CHB infrequently 
we face difficulties in device implantation 
because of change in relationship of atria and 
ventricle and ventricle to great arteries and also 
there is altered fluoroscopic orientation makes 
permanent pacemaker lead placement very 
challenging. There are very few literatures 
describing PPI in complex congenital heart 
disease. We describe a middle-aged patient with 
CCTGA who present with complete 
atrioventricular block. We inserted a temporary 
pacemaker (TPI) via right femoral route. 
Permanent dual chamber pacemaker (DDDR, 
Medtronic) later implanted with angiography 
guided technique. 

 

2. CASE REPORT 

 
A 52 -year-old female presented to JJ Hospital 
Mumbai, Maharashtra in March 2021 with history 
of breathlessness, chest pain and giddiness on 
exertion for 20 days. Her Blood pressure was 
100/64 mmHg and heart rate was 40/min. Apex 
beat and heart sounds appreciated on right side 
and gastric symphony noted on left side. The 
ECG (Fig. 1) showed complete heart block with 
ventricular beat of 40/min with right axis 
deviation, absent R wave progression, positive 
QRS in aVR lead suggestive of dextrocardia. 
CXR (Fig. 2) was suggestive of mild 

cardiomegaly with dextrocardia. Temporary 
pacemaker was inserted via right femoral vein 
which is seen to course along right sided inferior 
vena cava which further confirm atrial situs as 
solitus (Fig. 3). Echocardiogram (Fig. 4A, 4B, 4C) 
revealed Visceroatrial situs solitus (VASS), 
dextrocardia with AV discordance present. Left 
atrium connected to morphological RV and is left 
to morphological LV which is connected to right 
atrium. Ostium secundum atrial septal defect (OS 
ASD) of 15 mm also seen. Ventriculo-atrial (VA) 
discordance present, aorta arising from 
morphological right ventricle (RV) forming arch. 
Pulmonary artery arising from morphological left 
ventricle (LV) and is bifurcating into two branches 
of pulmonary artery (PA). CT cardiac and 
abdomen done showed situs solitus and finding 
in CT were correlated with Echocardiography. 
DDD pacemaker was implanted via right 
subclavian vein. We used Dual chamber 
permanent pacemaker programmed in DDDR 
mode for our patient. In anteroposterior (AP) 
fluoroscopic view, under local anaesthesia right 
subclavian vein identified and access obtained. 
We noted difficulty in passing guidewire as there 
was acute angulation between subclavian vein 
and superior vena cava that was preventing 
guidewire to enter right atrium so a short 
guidewire (Terumo) exchanged over dilator and 
3,5 JR (Judkins right) coronary catheter was 
used to pass guidewire into right atrium. Then 
ventricular lead advanced through subclavian 
vein to morphological right atrium to 
morphological left ventricle and advanced into 
pulmonary artery. Then slowly withdrawn to 
morphological left ventricle and fixed to a position 
that is seen towards lateral in right anterior 
oblique (RAO) view. Lead was screwed to apex. 
Parameters obtained here were threshold: 0.7 V, 
sensed R wave of 12.5mV with lead impedance 
of 720 ohm. Then atrial lead was advanced and 
positioned into right atrial appendage. Pacing 
parameter here obtained were threshold 0.6 V, 
sensed P wave of 2.1 mV and impedance of 
630ohm. Both leads attached to pacemaker 
battery that placed in prepectoral area and 
wounds closed in layers. After pacemaker 
implantation, the patient did well with no 
postoperative complications. Post procedure            
12 lead ECG showed RBBB pacing pattern         
(Fig. 6). 
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Fig. 1. ECG at the time of admission. Preprocedural ECG showing sinus rhythm with AV 
dissociation complete heart block. Note the normal p wave axis, the decreasing amplitude of R 

waves across leads V2–V6, and the absence of septal q waves suggestive of dextrocardia 
 

 
 

Fig. 2. CXR PA view. Note here apex clearly seen on right side suggestive of dextrocardia. 
Liver also seen on right side suggestive of situs solitus  
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Fig. 3. Temporary pacemaker inserted soon after diagnosing complete heart block via right 
femoral route and paced into ventricle. Note temporary pacemaker lead is seen right to spine 
which further confirms the situs solitus. Here lead can be seen in morphological left ventricle  

 

 
 

Fig. 4A. Echocardiography of our patient. Showing aorta on left side and inferior vena cava on 
right side suggestive of situs solitus  



 
 
 
 

Jalkote et al.; AJCR, 5(1): 9-16, 2021; Article no.AJCR.68907 
 
 

 
13 

 

 
 

Fig. 4B. Right atrium (RA) connecting to morphological left ventricle (LV). Pulmonary artery 
and bifurcation seen arising from morphological left ventricle. Ostium secundum atrial septal 

defect (ASD) of 15 mm can be seen  
 

 
 

Fig. 4C. Short axis view showing aorta (AO) is anterior and left to the pulmonary artery (PA) 



 
 
 
 

Jalkote et al.; AJCR, 5(1): 9-16, 2021; Article no.AJCR.68907 
 
 

 
14 

 

 
 

Fig. 5. RAO view. Post permanent pacemaker implantation. After stabilisation patient 
underwent permanent pacemaker implantation (DDDR mode). Note: Atrial lead can be seen 
placed into morphological right atrium appendage. And ventricle can be seen lead placed in 

morphological LV and screwed to apex  

 

 
 

Fig. 6. Post Permanent pacemaker implantation ECG. Note here ECG showing atrial sense and 
ventricle pacing rhythm. ECG showing RBBB pattern here as ventricle lead is placed in 

morphological left ventricle  
 

3. DISCUSSION 
 
In CCTGA there occurs embryonic malrotation of 
the atria, ventricles, and great arteries resulting 
in atrioventricular (AV) and ventriculoarterial 
discordance (VA) [1].

 
CCTGA has a prevalence 

of 0.4–0.6% of all congenital heart disease cases 
[2].  The hallmark of this complex disease is 
“double discordance” or a combination of 
atrioventricular and ventriculoarterial (VA) 

discordances. This can occur in the presence of 
situs solitus or situs inversus [3]. The majority of 
cases is associated with additional cardiac 
defects, such as a OS Atrial septal 
defect,ventricular septal defect (VSD), pulmonary 
outflow tract obstruction, tricuspid valve (TV) 
anomalies, dextro-/mesocardiac, aortic            
arch anomalies and rhythm 
disturbances/atrioventricular block [4-7]. In 
contrast, the presence of extracardiac or 
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chromosomal anomalies is low. Usually, the 
diagnosis is made for the first time because of a 
heart murmur or incidentally when an ECG, chest 
X-ray, or echocardiogram is performed for other 
reasons [8]. The common presentations are 
symptoms of congestive heart failure due to 
systemic AV valve regurgitation if there is no 
associated lesion. Patients with CCTGA have an 
increased incidence of both supraventricular and 
ventricular arrhythmias with a concomitant 
increased risk of sudden cardiac death [9]. AV 
conduction disturbances are found in almost half 
of the patients, the commonest being a 
prolonged PR interval. Complete heart block 
develops in up to 30% of patients with CCTGA 
[10]. CCTGA is associated with displacement of 
the AV node away from Koch's triangle to an 
anterior/superior position within the right atrium 
due to the congenitally malpositioned conduction 
system with an elongated AV bundle, which has 
to take a much longer route to reach the 
ventricles [11]. Some authors reported that 
conduction system fibrosis was recognized to 
contribute to a complete AV block [12]. In 
CCTGA, there are both AV and ventriculoarterial 
discordance such that the right atrium drains into 
the morphologic left ventricle, which is connected 
to the pulmonary artery. This results in unusual 
orientation of both AV valves and the cardiac 
chambers, increasing the complexity of device 
implantation procedures [13]. The highlights of 
this unique case are: CCTGA is a rare cardiac 
anomaly where many patients will remain 
asymptomatic for much of their lives. CCTGA 
patients have reduced tolerance for exercise and 
have reported reduced quality of life compared to 
a general population. Prompt diagnosis and early 
recognition of signs of cardiac failure are 
essential in preventing mortality and morbidity in 
such cases.  

 
4. CONCLUSION 
 
Patient presenting with dextrocardia with situs 
solitus one should suspect possibility of CCTGA. 
Permanent pacemaker implantation may be 
needed in 30% of such cases as they present 
with CHB at any time of life. So having this 
knowledge, these patients need to follow up 
regularly with ECG and Echocardiography. 
Interventional cardiologists and 
electrophysiologists should be familiar with this 
condition. Very few cases report available on 
such patients so good knowledge of cardiac 
anatomy may help pacemaker implantation in 
this population. 
 

CONSENT AND ETHICAL APPROVAL  
 
As per international standard or university 
standard guideline patients consent and ethical 
approval has been collected and preserved by 
the authors. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 
 
1. Schmidt M, Theissen P, Deutsch HJ, 

Dederichs B, Franzen D, Erdmann E, 
Schicha H. Congenitally corrected 
transposition of the great arteries (L-TGA) 
with situs inversus totalis in adulthood: 
findings with magnetic resonance imaging. 
Magn Reson Imaging. 2000;18:417–422. 

2. Paterick TE, Schmidt M, Jan MF, Kramer 
C, Umland MM, Bloomgarden D, et al. 
Congenitally corrected transposition of the 
great arteries with anomalous inferior  
vena cava drainage: Multimodality 
imaging. Echocardiography. 2012;29:E16–
9. 

3. Van Praagh R. What is congenitally 
corrected transposition? N Engl J Med 
1970;282:1097-8.  

4. Paladini D, Volpe P, Marasini M, Russo 
MG, Vassallo M, Gentile M, Calabro R 
(2006) Diagnosis, characterization and 
outcome of congenitally corrected 
transposition of the great arteries in the 
fetus: a multicenter series of 30 cases. 
Ultrasound Obstet Gynecol 27(3):281–285.  

5. Sharland G, Tingay R, Jones A, Simpson  
J. Atrioventricular and ventriculoarterial 
discordance (congenitally corrected 
transposition of the great arteries): 
echocardiographic features, associations, 
and outcome in 34 fetuses. Heart (Br 
Cardiac Soc). 2005;91(11):1453–1458.   

6. Day TG, Woodgate T, Knee O, Zidere V, 
Vigneswaran T, Charakida M, Miller O, 
Sharland G, Simpson JJPC Postnatal 
outcome following prenatal diagnosis of 
discordant atrioventricular and 
ventriculoarterial connections. Pediatr 
Cardiol. 2019;40(7):1509–1515.   

7. 7. Vorisek CN, Enzensberger C, Willomeit 
S, Kurkevych A, Stessig R, Ritgen J, 
Degenhardt J, Mielke G, Bosselmann S, 
Krapp M, Slodki M, Respondek-Liberska 



 
 
 
 

Jalkote et al.; AJCR, 5(1): 9-16, 2021; Article no.AJCR.68907 
 
 

 
16 

 

M, Wolter A, Kawecki A, Goette M,        
Axt-Fliedner R. Prenatal diagnosis and 
outcome of congenital corrected 
transposition of the great arteries—a 
multicenter report of 69 cases (Pränatale 
Diagnose und Outcome der kongenitalen 
korrigierten Transposition der großen 
Arterien-ein multizentrischer Bericht von69 
Fällen). Ultraschall Med (EFirst). 2020;5:6.   

8. Warnes CA, Williams RG, Bashore TM, 
Child JS, Connolly HM, Dearani JA, et al. 
ACC/AHA 2008 guidelines for the 
management of adults with congenital 
heart disease: A report of the American 
College of Cardiology/American Heart 
Association Task Force on Practice 
Guidelines (Writing Committee to Develop 
Guidelines on the Management of Adults 
with Congenital Heart Disease). Developed 
in Collaboration with the American Society 
of Echocardiography, Heart Rhythm 
Society, International Society for Adult 
Congenital Heart Disease, Society for 
Cardiovascular Angiography and 
Interventions, and Society of Thoracic 
Surgeons. J Am Coll Cardiol. 2008;52: 
e143–263. 

9. Gelatt M, Hamilton RM, McCrindle BW, 
Connelly M, Davis A, Harris L, et al. 
Arrhythmia and mortality after the Mustard 
procedure: A 30-year single-center 
experience. J Am Coll Cardiol. 1997;29: 
194–201. 

10. Paterick TE, Schmidt M, Jan MF, Kramer 
C, Umland MM, Bloomgarden D, et al. 
Congenitally corrected transposition of the 
great arteries with anomalous inferior  
vena cava drainage: Multimodality 
imaging. Echocardiography. 2012;29:E16–
9. 

11. Amikam S, Lemer J, Kishon Y, Riss E, 
Neufeld HN. Complete heart block in an 
adult with corrected transposition of the 
great arteries treated with permanent 
pacemaker. Thorax. 1979;34:547–             
9. 

12. Warnes CA. Transposition of the great 
arteries. Circulation. 2006;114:2699–709 

13. Rogers DP, Walker F, Chow AW, 
Lambiase PD. Biventricular device 
implantation in a patient with congenitally 
corrected transposition and left-sided 
superior vena cava. Pacing Clin 
Electrophysiol. 2008;31:499–502. 

 
 

© 2021 Jalkote et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/68907 


