
Clin. Cardiol. 20, 169-174 (1997) 

Short Communlcatlons 
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Summary: There is a limited experience with catheter abla- 
tion for treatment of ventricular tachycardia (VT) in Chagasic 
cardiomyopathy. A 30-year-old woman experienced episodes 
of palpitations and syncope due to attacks of VT. A diagnosis 
of Chagas disease was established on a biological basis. Two- 
dimensional echo and contrast ventriculography showed an 
apical aneurysm with thrombus. Surgery was indicated to re- 
sect the aneurysm and ablate the VT. Ventricular tachycardia 
recurred 1 month later despite therapy, including amiodarone. 
Two clinical frequent and well-tolerated tachycardias were 
identified. The site of origin was located in the right ventricu- 
lar apex and in the apical-lateral wall of the left ventricle, re- 
spectively. Catheter ablation was performed at two sites with 
DC shocks (total energy 600 J) after unsuccessful radiofre- 
quency ablation. Holter recordings performed during the post- 
operative period showed only infrequent extrasystoles. After 
follow-up of 24 months the patient remains asymptomatic. 
Drug-refractory VT in Chagasic cardiomyopathy can be ab- 
lated by medium-energy DC shocks after failure of radiofie- 
quency ablation. 
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Introduction 

The World Health Organization estimates that about 90 mil- 
lion people are at risk of infection with Tripanosoma Cruzi, the 
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agent of Chagas disease.' In Latin America, 10 to 20 million 
people are infected and nearly 50,000 deaths occur every year, 
especially by Chagasic cardiomyopathy.* There is no effective 
medical treatment for this chronic infectious disease; only pre- 
ventive measures in the rural areas have resulted in a decrease 
of its incidence. Acute clinical manifestations of the disease 
occur in 10% of patients, whereas 90% of these reach the 
chronic period without clinical manifestations. After a latent 
period of nearly 20 years, patients may develop clinical mani- 
festations of visceral disease? The development of chronic 
heart disease is estimated to occur in approximately 3040% 
of patients4 Heart failure, embolic phenomena, arrhythmias, 
atypical chest pain, and sudden death are the cardiovascular 
manifestations of this di~ease.~-'O Nearly 50% of the patients 
with ventricular arrhythmias have no marked cardiac dilata- 
tion; in fact, heart size can be normal on chest x-ray and two- 
dimensional (2-D) In endemic areas, 30% ofautop- 
sied Chagasic patients died suddenly,14 and it is possible that 
episodes of ventricular tachycardia (VT) preceded ventricular 
fibrillation in these patients? A combination of anatomopath- 
ologic substrate and an apparent parasympathetic denervation 
could trigger these events.I5 Since the introduction of catheter 
ablation for the treatment of arrhythmias,lc19 this therapy has 
proven to be useful for patients with VT resistant to antiar- 
rhythmic therapy when episodes are well tolerated. Few refer- 
ences have been published in the literature related to ablation 
of VT in Chagasic cardiomyopathy. In these patients, the site 
of origin of VT was located in the left ventricle; they had a low 
ejection fraction and one or several morphologies of mono- 
morphic VT. Successful control of the arrhythmia has been 
obtained in nearly 50% of patients.20.21 

We report one case of VT complicating Chagasic cardio- 
myopathy, successfully treated by DC ablation after failure of 
antiarrhythmic drugs and attempted radiofrequency (RF) ab- 
lation. 

Case Report 

A 30-year-old woman was hospitalized for episodes of pal- 
pitations and syncope of l week's duration. She had a history 
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FIG. 1 Contrast ventriculography: Systolic (A) and diastolic (B) anteropostenor views showing an apical aneurysm of the left ventricle with an 
intracavitary thrombus. A transitory pacemaker electrode is seen in the right ventricle outflow. 

of residing in an area of Colombia where Chaps disease is en- 
demic. Five years later, the patient presented with syncope but 
did not undergo medical evaluation at that time. In the emer- 
gency unit, she was unconscious. She had VT with a rate of 
270 beatdmin, and blood pressure was 50/40 mmHg. Elec- 
trical cardioversion was performed. The electrocardiogram 
(ECG) in sinus rhythm showed abnormal repolarization in the 
inferolateral leads. The patient received a loading dose of ami- 
odarone of 8 g in the first week and then a maintenance dose of 
400 mg per day. Hemogram, blood chemistries, and coagula- 
tion tests were normal. Tnpunosoma Cruzi antibodies by in&- 
rect immunofluorescence were positive on two occasions at a 
titer of 1/160. Chest x-ray showed mild enlargement. The pa- 
tient had left ventricular dysfunction with an ejection fraction 
of 35% by 2-D echo and contrast ventriculography. An apical 
aneurysm containing mural thrombus was also seen (Fig. 1). 
The coronary arteries were normal. Baseline electrophysio- 
logic study was not performed because of hemodynamically 
unstable repetitive VT despite medical therapy. The patient 
underwent open heart surgery for resection of the aneurysm 
and for ablation of the arrhythmia. However, during sur-gery 
VT was not inducible by programmed ventricular stimulation 
during pacing with S1 of 600 and 400 ms, plus three extra- 
stimuli with and without isoproterenol infusion. Resection of 
the aneurysm and intracavitary thrombus as well as geometric 
reconstruction of the left ventricle were performed. The proce- 
dure was well tolerated. 

Histologic study of the excised aneurysm and myocardium 
showed extensive interstitial fibrosis, chronic mononuclear 
cellular infiltration, and hypertrophy of myocardial fibers 
with alteration of the usual parallel orientation (Fig. 2). One 
month later, VT recurred despite medical therapy including 
amiodarone, metoprolol, and enalapril. The VT had two mor- 

phologies (Fig.3). These episodes were hernodynamically 
well tolerated, but quite symptomatic. They were almost in- 
cessantly recurring about 10 times a day, lasting 10 to 45 min. 
They could not always be terminated by intravenous pro- 
cainamide (10 mgkg). An electrophysiologic study was per- 
formed with #6 or #7-F bipolar and quadripolar catheters in- 
troduced into the femoral artery and vein and advanced to the 
right atrium, right ventricular apex, His bundle and left ventri- 
cle. The ECG and intracavitary electrograms were recorded 
with the Midas 2000 system (PPG Biomedical System). The 
bipolar intracardiac electrograms were filtered between 30 
and 500 Hz. 

FIG. 2 Histology of the aneurysm showing extensive fibrosis and 
monocellular lymphoplasmocyte infiltrates with surviving myocar- 
dial fibers. Hematoxyline eosin stain (G X 280). 
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FIG. 3 Two different morphologies of clinical ventricular tachycar- 
dias (A, B), both with left axis deviation. 

In the left ventricular lateral apical wall, several low-am- 
plitude and low-frequency potentials were found during sinus 
rhythm, 235 ms after the end of the surface QRS complex 
(Fig.4). The clinical VTs were induced by programmed ven- 
tricular stimulation. Endocardial mapping was performed 
with a #7-F quadripolar catheter with a 4 mm long distal elec- 
trode (Mansfield Webster Catheter). The site of origin was lo- 
cated at the apex of the right ventricle, the other was in the 
apical one-third of the lateral wall of the left ventricle. The in- 
tracavitary potentials during VT showed early activity in rela- 
tion to the surface QRS of -40 ms and -20 ms, respectively 
(Fig. 5).  Pacemapping in these sites during sinus rhythm re- 
produced the morphology in 10 of 12 surface leads for the VT 
originating in the right ventricle and in 9 of 12 for VT origi- 
nating in the left ventricle (Fig.6). A total of 20 applications of 
radiofrequency energy of 20-30 W for 30-60 s was delivered 
using a Radionics RFG3DRF generator (Burlington, Mass.), 
without temperature control in the right and left ventricles be- 
tween an adhesive patch in the back and distal electrode of the 
ablation catheter, and all were unsuccessful. Ablation by DC 
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FIG. 4 Endocardial signals recorded inside the left lateral apical 
ventricular wall showing (a) fragmented potentials extending up to 
235 ms after the end of the surface QRS complex. RV = right ventri- 
cle; LV = left ventricle. 
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FIG. 5 Intracavitary recording during sustained ventricular tachy- 
cardia: (A) at the apex of the right ventricle, with a presystolic inter- 
val of -40 ms (arrow), (B) at the left lateral apical ventricular wall 
with apresystolic interval of -20 ms (arrow). RV = right ventricle, 
LV = left ventricle. 
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FIG. 6 (A) Pacemapping obtained with a score of 10/12 during pacing at the right ventricular apex. Left clinical right ventricular tachycardia; 
right: during pacing. (B) Pacemapping obtained from the apical portion of the left lateral apical ventricular wall with a score of 9/12. Left: clini- 
cal left ventricular tachycardia; right: during pacing. 

synchronized shock (Therecard Defibrillator 400, Siemens 
Medical, Iselin, N.J.) was performed after general anesthesia 
between the distal cathodal electrode and the defibrillator an- 
odal patch in the left anterior wall. Catheter ablation was per- 
formed with the same catheter which was previously used for 
RE Two cathodal shocks of 100 J and one shock of 200 J 
were delivered at the sites of origin of the VT in the right and 
left ventricles respectively. The peak value of CPK-MB frac- 
tion was 40 IU (normal value < 25 IU). One week later, the 
same morphologic right ventricular VT recurred and another 
catheter ablation was performed. DC energy was delivered to 
the right ventricular apex with two cathodal shocks of 100 J, 
again after failure of RF ablation. The CPK-MR fraction rose 
to 36 IU. The 2-D echo-Doppler control showed no new ab- 
normality induced by ablation. After ablation, the patient re- 
fused a follow-up electrophysiologic study; therefore, two 
24-h Holter were performed that showed no new episodes of 
VT. After a 24-month period following ablation, the patient is 
asymptomatic. She continues to take amiodarone, metopro- 
101, and enalapril because of the risk of relapse because of the 
extensive histologic myocardial disease. An AAI-R pace- 
maker was incidently implanted for sinus node dysfunction. 

Discussion 

In Brazil, Venezuela, and Argentina, Chagas disease is an 
important cause of morbidity and mortality, especially in rural 
areas.* In Colombia, there are endemic areas of this disease. 
The patient, who spent her childhood in one of these areas, 
was exposed to the insect vector. Evidence for the diagnosis of 
Chagasic cardiomyopathy was ( 1 )  residence in an endemic 
area 20 years previously, (2) apical left ventricular aneurysm 
with intracavitary thrombus, (3) ventricular tachycardia, (4) 
positive serologic test, and (5)  histologic findings. 

Ventricular tachycardia (VT) was the first clinical presenta- 
tion of the disease5, I1. after a long asymptomatic period.2’ 
Class III antiarrhythmic medications are the most effective 
therapy for VT since other antiarrhythmic drugs such as quini- 
dine have been implicated in cases of proarrhythmic deathss 
The lack of response to amiodarone has also been described?’ 

Endocardial mapping during sinus rhythm showed late po- 
tentials that may reflect the histologic findings of myocardial 
fibers embedded in extensive interstitial chronic mononuclear 
cells and fibrous t i s s ~ e ? ~ , ~ ~  The electrophysiologic presenta- 
tion of these histologic findings suggests nonhomogeneous 
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anisotropy26. 27 that consists of a preferential transverse trans- 
mission of the electrical impulse of the myocardial fibers with 
abnormal slow conduction. These conditions are compatible 
with reentrant circuits if other electrophysiologic factors are 
met. I ‘ 9  28 

Most authors consider that at least 10 leads and preferably 
I 1 or 12 need to match in order to conclude that the mapping 
catheter is close enough to the site of origin of the VT to make 
ablation possible. In our case, during electrophysiologic study, 
the absence of mid-diastolic potentials during VT and the im- 
perfect pacemapping during sinus rhythm suggested that the 
catheter was not located at the best site for ablation. However, 
the effectiveness of the DC ablation procedure suggests that 
ablation was performed close enough to the site of origin to 
prevent reentry. Therefore, a perfect pacemapping was not an 
obligatory prerequisite to achieve a satisfactoiy result.2s31 

We think that the absence of response to radiofrequency en- 
ergy could be due to (1) distance of catheter ablation from the 
site of origin of VT, ( 2 )  the fact that the lesions made by this 
form of energy were too small to ablate the critical slow path- 

33 and (3) a possible intramyocardial origin of this form 
O ~ V T . ~ ~ . ~ ’  The good response to DC energy is consistent with 
the larger lesion generated by its electric and barotraumatic 
effects that induced sufficient modifications of the reentrant 

In addition, medium-energy DC (100-200 J catho- 
dal shocks) carries less risk than high-energy DC.35 

Transcoronary chemical ablation of incessant VT in two 
patients with chronic Chagas disease has also been described, 
with successful control of VT.36,37 

Sick sinus syndrome was either secondary to medical ther- 
apy or could have been due to the clinical manifestation of un- 
derlying heart disease or a combination of both. Amiodarone 
was continued because of the risk of relapse due to the exten- 
sive histologic myocardial disease.I2 In addition, we adminis- 
tered an angiotensin-converting enzyme inhibitor to preserve 
cardiac function.38 The patient has not developed any new 
episodes of VT during a follow-up period of 24 months. 

Conclusion 

This case illustrates the problems of treatment of VT asso- 
ciated with Chagaq disease. Medium-energy DC catheter ab- 
lation can be an effective treatment for patients with Chagasic 
cardiomyopathy and VT refractory to medical therapy and ra- 
diofrequency ablation. In this situation, the arrhythmogenic 
substrate is highly fibrotic, and in this setting VT is moredifi- 
cult to ablate than after myocardial infarction. However, in this 
case, a more precise endocardial mapping or higher energies 
could have led to successful radiofrequency ablation. 
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