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Introduction

Biventricular pacing in dilated car-
diomyopathy with severe left ventricular
(LV) systolic dysfunction, electromechani-
cal delay and chronic heart failure (HF) de-
spite optimal drug therapy, has been demon-
strated in randomized clinical studies to im-
prove quality of life1-3, functional class1-3,
exercise capability1-5, and echocardiograph-
ic parameters1-4. Recent trials6-8 showed that
mortality in patients with ischemic heart
disease and a low ejection fraction was sig-
nificantly reduced using an implantable car-
dioverter-defibrillator (ICD). The effect of
biventricular pacing and biventricular ICD
on mortality is under investigation even for
nonischemic dilated cardiomyopathy with
HF9,10. Dextrocardia is a congenital heart
malposition in which the cardiac apex is lo-
cated in the right side of the chest; the iden-
tification of the visceroatrial situs, ventricu-
lar morphology and function and great
artery relationship by means of echocardio-
graphy and angiography or nuclear magnet-
ic resonance completely defines this
anatomical situation11. Situs viscerum in-
versus is a mirror image of the normal, oc-
curring in approximately 2 out of 10 000
live births12 and could be associated with
other abnormalities13. Dextrocardia has
been described in a few cases of conven-
tional cardiac pacing14-16; however, to date
no cases of biventricular ICD implantation
have been described in the literature.

Case report

A 65-year-old male was evaluated in
our Department. He had a previous diagno-
sis of dextrocardia in situs viscerum inver-
sus; he had suffered from inferior myocar-
dial infarction and, because of multivessel
disease, in 1983 he underwent coronary
artery bypass grafting. Subsequently, he
had no more angina, but he suffered from
recurrent HF episodes, despite optimal
drug therapy, with LV dilation and an im-
paired systolic function at echocardiogra-
phy. Furthermore, he had been placed on
amiodarone treatment because of nonsus-
tained ventricular tachycardia during 24-
hour Holter monitoring. Electrocardiogra-
phy, performed with a setting suitable for
dextrocardia, showed sinus rhythm and a
wide QRS due to left bundle branch block.
Two-dimensional echocardiography con-
firmed dextrocardia with a morphological-
ly and anteriorly located right ventricle
with a normal tricuspid valve, a left ventri-
cle morphologically and functionally
showing dilation and severe systolic dys-
function (ejection fraction 25%), with a
normal aortic valve and a morphologically
abnormal mitral valve, with moderate re-
gurgitation. An interventricular mechanical
dyssynchrony of 50 ms was calculated.
Myocardial tomoscintigraphy confirmed
the viability of the anterior, posterior and
lateral LV walls, a fixed perfusion defect of
the inferior wall and the absence of re-

Key words:
Implantable
cardioverter-
defibrillator; Pacing.

© 2004 CEPI Srl

Received February 11,
2004; revision received
May 18, 2004; accepted
June 8, 2004.

Address:

Dr.ssa Giuseppina Belotti 

Divisione
di Cardiologia
Ospedale di Treviglio 
Piazza Ospedale, 1 
24047 Treviglio (BG)
E-mail:
giuseppina.belotti@tin.it

Biventricular implantable cardiac defibrillator
in dextrocardia with situs viscerum inversus
Giuseppina Belotti, Antonio Pitì, Antonio Curnis*

Cardiology Department, Hospital of Treviglio, Treviglio (BG), *Cardiology Department, Spedali Civili, Brescia, Italy

A case of dextrocardia in situs viscerum inversus, prior myocardial infarction, dilated cardiomy-
opathy with severe left ventricular systolic dysfunction, ventricular tachyarrhythmias and recurrent
episodes of heart failure is described. Coronary artery bypass grafting for multivessel coronary
artery disease had been previously performed; coronary and graft anatomy evaluation excluded the
possibility of any further revascularization procedure. Electrocardiography showed left bundle
branch block and echocardiography revealed significant interventricular mechanical dyssynchrony.
After a complete vascular and cardiac anatomy evaluation, the patient was submitted to biventricu-
lar cardiac defibrillator implantation via a right approach and using conventional fluoroscopic equip-
ment.
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versible defects. Coronary angiography revealed a
patent venous graft on the left anterior descending
artery and the occlusion of venous grafts on the closed
circumflex and right coronary vessels. The coronary si-
nus was not clearly visible during the venous phase of
coronary angiography; only a light smoke seemed to
localize its ostium at the midseptal region of the right
atrium. During the same procedure, venous angiogra-
phy documented a left-sided inferior vena cava, a right-
sided brachiocephalic trunk and a left subclavian vein
flowing into a left-sided superior vena cava. Contrast
computed tomography scan confirmed both the pres-
ence of dextrocardia in situs viscerum inversus and the
venous system anatomy and clarified the relations of
the great arteries with the aorta toward the left, situated
to the left of the pulmonary artery. In view of the coro-
nary anatomy and the results of myocardial to-
moscintigraphy, the hypothesis of a new revasculariza-
tion procedure was excluded and a biventricular ICD
was proposed. Having obtained the patient’s informed
consent, we performed this procedure via a right ap-
proach; anteroposterior, 30° left anterior oblique and
40° right anterior oblique fluoroscopic images were ob-
tained. A two-coil defibrillation lead was introduced
via the right cephalic vein through the right-sided bra-
chiocephalic trunk and the left-sided superior vena ca-
va into the right ventricle, along the interventricular
septum. An atrial lead for the right appendage and a
long guide catheter for the coronary sinus were intro-
duced through the right subclavian vein. Having can-
nulated the ostium, we performed coronary sinus an-
giography (Fig. 1); a vein on the LV lateral wall was
reached by a wire (Balance MiddleWeight, Guidant, St.
Paul, MN, USA) and an over-the-wire bipolar lead
(Easytrak II, Guidant) was advanced. During removal
of the guiding catheter, an unfavorable curve of the lead
in the right atrium was noticed and toward the end of
this phase, the lead fell backward down along the coro-

nary sinus as far as the right atrium. The coronary sinus
was cannulated again, the lead was repositioned and a
stiffer wire (Iron Man, Guidant) was used to advance
the lead to a more forward position in the vein; the
guiding catheter was manipulated during extraction
avoiding the unfavorable curve of the lead in the atrium
and then the wire was removed without further lead dis-
location (Fig. 2). The device (Renewal II, Guidant) was
connected and during general anesthesia (i.v. propofol)
ventricular fibrillation was provoked by delivery of a
shock in T wave; the device correctly recognized and
successfully treated the arrhythmia by a first 17 J
shock. Electrocardiography showed a decrease in the
QRS width, from 200 ms during sinus rhythm to 140
ms during biventricular pacing (Fig. 3). The subsequent
clinical course was uneventful; at pre-discharge chest
X-ray (Fig. 4) the position of the leads was found to be
stable and the device showed stable electrical parame-
ters. Ambulatory evaluation performed 10 days after
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Figure 1. The target lateral vein of the coronary sinus at angiography,
40° right anterior oblique view.

Figure 2. Final position of the lead for left ventricular pacing in the lateral vein of the coronary sinus 40° right anterior oblique view (A) and 30° left
anterior oblique view (B).



discharge, revealed an improvement in NYHA class
(from III to II) and in LV systolic function (ejection
fraction 35%), with interventricular mechanical resyn-
chronization at echocardiography.

Discussion

Biventricular pacing is a more difficult procedure
than conventional pacing because dilation of the right
chambers and the variable anatomy of the coronary sinus
result in a more difficult cannulation and placement of
the lead for LV pacing. The reported success rate is 85%
or higher17,18 and the target mid lateral or posterolateral
wall position may be reached in about 75% of patients,
using various technologies19. Although the reported
complications in centers with extensive experience are
generally rare, these are poorly tolerated in hemodynam-
ically unstable HF patients19 and they include coronary
sinus or cardiac vein dissection and perforation that may
result in cardiac tamponade. Our patient had recurrent
HF episodes despite optimal therapy, without any chance
of further revascularization; therefore, biventricular pac-
ing was indicated and an ICD was positioned because of
previous myocardial infarction, ejection fraction < 30%
and nonsustained ventricular tachycardia. Furthermore,
our patient had dextrocardia with situs viscerum inver-
sus; therefore, before implant, both the venous vascular
bed and cardiac anatomy were accurately evaluated by
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Figure 3. A: electrocardiogram before biventricular pacing showing left bundle branch block and a wide QRS (maximal duration 200 ms). B: electro-
cardiogram during atrial-synchronized biventricular pacing with a decrease in the width of the QRS (maximal duration 140 ms).

Figure 4. Pre-discharge chest X-ray showing dextrocardia and the final
position of all the leads.



means of echocardiography, computed tomography and
angiography. It is important to completely evaluate the
anatomy before the procedure as the often unstable he-
modynamic conditions could render an already difficult
conventional pacing implant in such a HF patient even
more problematic. The complexity of a biventricular
procedure in itself necessitating more time in an anatom-
ically normal patient suffering from HF, might make LV
pacing critical or impossible in case of an unknown car-
diac and vascular malposition. Furthermore, some tech-
nical problems related to the presence of dextrocardia,
such as the most adequate approach and setting of the
fluoroscopic images, have been reported. A left approach
is obligatory for biventricular pacing as it facilitates both
coronary sinus ostium cannulation and lead location in
one of its veins. However, in situs viscerum inversus, the
cardiac morphology and vascular bed are a mirror image
of the normal and the shape of the systems available
from industries for LV pacing is less suitable with a left
approach both for a right-sided coronary sinus and for a
left subclavian vein flowing into a left superior vena ca-
va at an acute angle. Therefore, in this specific anatomi-
cal condition, a right approach is theoretically the most
favorable. 

On the other hand, the right implantation of an ICD
in patients with dextrocardia might also be associated
with lower defibrillation thresholds as the heart is bet-
ter enclosed by the shock wave with a right pectoral
ICD device (plus proximal coil) toward the distal de-
fibrillation lead coil. 

Furthermore, real-time fluoroscopy resulted more
feasible and useful than fluoroscopy inversion, the lat-
ter allowing us to see the usual images as in a heart
without malposition. In fact, in dextrocardia the invert-
ed fluoroscopic images look more familiar because
they are similar to those obtained in case of a normal
anatomy, but they do not fit in with the actual anatomy
and hamper the coordination of the movements of the
operator’s hands. The technical problem of recurrent
dislocation of the lead for LV pacing might also occur
in an anatomically normal heart; we in fact encountered
this problem and resolved it by further advancement of
the lead with a stiffer wire to a more distal and stable
site and by avoiding the occurrence, during guiding
catheter removal, of abnormal curves of the lead that fa-
vor its dislodgment.
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