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Implantable cardioverter-defibrillator in a patient with 
dextrocardia situs inversus 

 

 

Abstract 

Background: Dextrocardia is a congenital anomaly, which may have coexistent coronary 

artery disease (CAD), arrhythmias and conventional indications for device therapy. 

However, the implantation of transvenous leads can be technically challenging and the 

approach needs to be tailored to the patient's individual anatomy. 

Case presentation: A 54-year-old male with dextrocardia situs inversus and ischemic left 

ventricular dysfunction developed ventricular tachycardia and fibrillation. Therefore, left- 

sided approach, dual chamber implantable cardioverter-defibrillator (ICD) was applied 

using a conventional method and standard equipment after complete evaluation of cardiac 

anatomy and vascular assessment. 

Conclusion: Electrical device implantation in patients with dextrocardia is possible after 

obtaining complete information about anatomy and/or coexisting congenital abnormalities, 

which helps in obtaining appropriate implantation approach. 
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Dextrocardia is a congenital abnormality (1) in which the heart is located in the right 

hemithorax, due to an abnormal embryological cardiac development. It is rare, with a 

prevalence - 0.4 per 10,000 live births. Approximately one-third of the cases are associated 

with situs inversus, where the major visceral organs, including the heart, are a mirror 

image of their normal position. Although dextrocardia with situs inversus may occur in 

association with other congenital cardiac anomalies (only 3%) (2), it can be an isolated 

finding with normal life expectancy (3). Dextrocardia must be distinguished from 

dextroposition, which is defined as the presence of the heart in the right hemithorax with 

normal alignment of the major heart axis (5). Patients with congenital heart disease may 

have coexistent CAD and conventional indications for device therapy. However, the 

transvenous lead implantation can be technically challenging and the approach needs to be 

tailored to the patient's individual anatomy (5, 6). There are some reports about electrical 

cardiac device implantation but most of them are related to pacemakers and a few ones are 

related to ICD implantation.  

 

Case presentation 

A 54-year-old male with dextrocardia true situs inversus, referred to our hospital due to 

traumatic syncope. He had history of coronary artery bypass grafting 4 months ago, and 

inferior wall myocardial infarction 3 months ago, as a result, he was not a candidate for 

any revascularization.    
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He had two attacks of syncope due to sustained 

monomorphic and polymorphic ventricular tachycardias and 

left ventricular ejection fraction of 35% by an 

echocardiogram done three weeks ago. Since he was not a 

candidate for further revascularization, we decided to 

implant a dual-chamber implantable cardioverter-defibrillator 

(ICD) (7). Before procedure, bilateral axillary venography, 

fluoroscopy, multislice computerized tomography 

angiography (MSCTA) were done which revealed dextrocardia 

with normal segmental cardiac anatomy of chambers and 

vascular bed. Venous access was gained via the left 

subclavian vein. Through a left-sided superior vena cava, 

two active leads were implanted in right ventricular apex 

(3830-59, Medtronic, Minneapolis, USA) and right atrial 

(5568 Medtronic, Minneapolis, MN, USA) appendage. 

Figure 1 shows the final position of the leads. The thresholds 

and senses were located appropriately. The leads are 

connected to a double-chamber ICD. Three months later, 

cardiovascular assessment of the patient was acceptable.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Fluoroscopic images obtained in 

anteroposterior view and 30 ° left and right anterior 

oblique views a and b respectively 

 

 

Discussion  

We implanted an ICD with left-sided approach with 

conventional method in a patient with dextrocardia situs 

inversus, ischemic left ventricular dysfunction and life 

threatening ventricular arrhythmias. Dextrocardia must be 

distinguished from dextroposition, which is defined as the 

presence of the heart in the right hemithorax with normal 

alignment of the major heart axis (4). Implantation of device 

in this group of patients is challenging and related to the 

patient's individual anatomy (5, 6). Information about 

anatomy and/or coexisting congenital abnormalities, which 

may preclude percutaneous approach should be obtained 

before procedure (8). Dextrocardia has some additional 

difficulties like extra angle imposed on the leads when 

passing through the abnormal course of superior vena cava 

and reversed position of right atrium and right ventricle that 

lies in the variable anatomy itself imaging techniques, 

including multislice computed tomography, targeted to 

pacing system and unusual anatomical relationships are 

important before implantation (9, 10). 

0Information about anatomy and/or coexisting congenital 

abnormalities, which may preclude percutaneous approach 

should be obtained before procedure (1, 11, 12). Fluoroscopy 

may be helpful in delineation of the chambers but with 

different appearance and sometimes of limited value (13, 

14). Fluoroscopic images (f) are presented in anteroposterior 

view, 30º left anterior oblique view and 30º right anterior 

oblique view (from left to the right). Figure: Fluoroscopic 

images obtained in anteroposterior view, 30º left anterior 

oblique view and 30º right anterior oblique view (11). To 

overcome these difficulties, it may be helpful to invert the 

fluoroscopic image left-to-right to simulate normal anatomy, 

and more operation time is likely needed to successfully 

place leads in optimal positions (3). Since anomaly of 

venous system is commonly associated with mirror-image 

dextrocardia, angiogram is necessary prior to permanent 

pacemaker implantation (15, 16).  

Magnetic resonance imaging may reveal important 

information on both issues (17). Cardiac computed 

tomographic (CT) angiography was performed as a road to 

implantation procedure (18). Some prefer right-sided 

approach because of placing generator to the left side of the 

chest which may result in high defibrillation thresholds or 

even insufficient defibrillation because of the fact that the 

critical myocardial mass lies on the left side (11, 19). 
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