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Histopathological evidence of extensive fibrosis may produce
myocardial areas where fibrous tissue separates the muscle fibers
from each other. The dismally connected fibers in infected myocardial
tissue with continuous fibro-degenerative modification may induce
anomalous electrophysiological characteristics. Electrical coupling
between adjacent fibers is difficult to occur when fibrosis surrounds
groups of myocytes [1-4]. The microarchitecture and anisotropic
characteristics may play an important role in re-entry by causing
inhomogeneous and discontinuous propagation of the impulse.
This non-uniform anisotropic property causes an irregular and
fractionated propagation of the depolarization wave in the transverse
direction [5-8]. Structural inhomogeneity or the common distinction
in electrophysiological or ultra-structural properties plays a major role
in the induction of re-entrant circuits and malignant arrhythmias due
to the elevated probability of unidirectional block of the premature
impulse and conduction delay [7-10].

The main arrhythmogenic substrates in Chagas Heart Disease
(CHD) are necrotic and fibrotic lesions caused by inflammation of
the myocardium. CHD is an illness closely associated to fibrotic and
degenerative changes usually affecting the postero-inferior wall and
apical region of the left ventricle, and the cardiac conduction system,
namely, the sinus and atrioventricular nodes and the bundle branches.
CHD is a parasitic zoonosis caused by Trypanosoma cruzi which is
spreader by insects grouped in different species of Triatoma.

Transmission by blood transfusion, affected organs transplant,
and oral transfers has also been explained [11,12]. Untreated Chagas’
disease gets into a chronic phase after the primary infection that is
initially asymptomatic or hidden. Approximately 35% of the patients
infected with T. cruzi will provoke symptomatic heart disease years
after the acute phase [13-15]. Generally, during the disease, the cardiac
irregularities come out steadily around 20-30 years following infection.
Whereas, during the intense phase of the contagion, about 10% of the
patients develop myocarditis that may result in serious form of CHD.
When exposed to immunosuppression conditions, few patients having
mild cardiac involvement, in chronic stage of this parasitic infection,
may suffer from sudden exacerbation and acute heart failure. The
physiopathology of this disease, and the comprehension of the scientific
evidence currently available, demonstrates a complicated etiology. The
mechanisms involved in the pathogenesis are also complex and multiple.
The production of parasitic myocardial damage is evident [16,17].
An autoimmune phenomenal process was also explained [18,19].
Other demonstrated pathogenic mechanisms include microvascular
alterations and autonomic denervation [20].

A vyear later of the discovery of Chagas disease, Carlos Chagas
already noticed some abnormalities of the cardiac rhythm in few
patients with chronic disease that were attributable to a diseased
conduction system of the heart. Therefore, he strongly stated the
participation of heart inclusion in patients with chronic Chagas disease
[21]. For example, Carlos Chagas observed the occurrence of Premature
Ventricular Contractions (PVC) as alteration of the cardiac rhythm. In
the absence of electrocardiogram at that time as we know it today, in

some cases of extreme bradycardia during physical examination he
mentioned the presence of AV block as the direct cause. Carlos Chagas
reported heart failure cases of patients and regular PVC who underwent
autopsy studies. Many parasites along the interstitial mononuclear cell
infiltration in the myocardium were found [22]. Hence, he stated that
episodes of Sudden Cardiac Death (SCD) may occur during PVC for
physical examination, as the cardiac form of the chronic disease [23].

Fibrotic lesions secondary to chronic cardiomyopathy in CHD
can generate arrhythmogenic substrates that lead to the initiation
and maintenance of ventricular arrhythmias. The deterioration of left
ventricular systolic function was found to be an independent predictor
of all-cause mortality in patients with chronic heart failure secondary to
chronic CHD. In addition, ventricular tachycardia induced by exercise
stress testing was found to be a predictor of SCD in patients with chronic
CHD [24,25]. In an interesting nicely designed Magnetic Resonance
Imaging (MRI) study [26], myocardial fibrosis was quantitatively
investigated by MRI in patients with chronic CHD. It was demonstrated
that myocardial fibrosis was present in 85% of patients with CHD,
and that left ventricular ejection fraction was inversely correlated to
myocardial fibrosis. It was very interesting to note that myocardial
fibrosis was present in all patients with ventricular tachycardia. This
finding suggests a role for fibrosis in the pathogenesis of malignant
arrhythmias in patients with chronic CHD and also has a great clinical
implication since ventricular arrhythmias associated with CHD have
high incidence of morbidity and mortality [26].

Alterations of the cardiac conduction system such as atrioventricular
and intraventricular conduction disorders are common manifestations
of CHD and are usually related to left ventricular systolic dysfunction
and ventricular arrhythmias. There is no specific or pathognomonic
electrocardiographic feature of CHD. But, a detached right bundle-
branch block or its connection with the left anterior hemiblock in
patients with positive serology indicates chronic CHD [27,28]. CHD
clinically often shows up as dilated cardiomyopathy having a tendency
towards the development of apical aneurysms. It is a fibrotic disease
that is normally situated in the posteroinferior and apical region of
the left ventricle, the sinus node, and the conduction system below
the bundle branch [27]. It has probable arrhythmogenic tendency that
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may lead to ventricular arrhythmias and SCD. Due to atrioventricular
blockage and sinus node disease, the CHD is mostly linked with
bradyarrhythmias. Patients with symptomatic CHD are at probable
risk of SCD and hence it should be noted that SCD can be induced
by CHD [29]. It was seen that few patients suffering from CHD, died
unexpectedly during the when during chronic phase of the clinical
evolution. Unpredictable SCD can be the main cause of mortality in
patients suffering from Chagas disease. The occurrence of SCD can be
found in number of subjects showing no previous symptoms or relevant
symptoms during clinical follow-up [29]. There are some non-invasive
auxiliary diagnostic methods that have some relative value as indicators
of certain risk of developing arrhythmic events. The QRS duration is
directly related to the left ventricular dilatation and inversely related
to the systolic function. The duration of the filtered QRS measured
by signal-averaged ECG is an independent predictor of SCD in CHD
[28]. Preceding sudden and global asynchrony has been explained by
the occurrence of repolarization disorders. The dispersion of the QT
interval is present in 20-30% of infected subjects not showing any other
disease symptoms. Hence, it is important to examine the dispersion of
the QT interval and variability of the heart rate in Chagas disease as
its connection with ventricular arrhythmia and sudden unpredictable
death in patients infected with T. cruzi has been proved [17-19]. In
this context, even subtle and nonspecific symptoms such as weakness
or giddiness have much more importance as they may be expected
of an episode of syncope. Patients with CHD mostly suffer from
premature ventricular contractions and tachycardias, commonly
connected with myocardial damage that produces re-entry phenomena.
Constant ventricular tachyarrhythmias, in patients with CHD, do not
originate from the apical aneurysm of the left ventricle but from the
inferolateral part [30]. Usually, ablative procedures for ventricular
tachycardia associated to CHD have poor outcomes. Since these re-
entrant ventricular rhythms forms within a progressive abnormality
with several arrhythmogenic foci, radiofrequency ablation is not so
active and hence cannot be contemplated as first preferred therapeutic
approach. Though specific studies in chronic CHD are not available,
the implantation of an Implantable Cardioverter Defibrillator (ICD) is
advised to reduce the risk of sudden death in cases of clinical sustained
ventricular tachycardia, or in monomorphic sustained ventricular
tachycardia occurring during the electrophysiological study. The sole
administration of amiodarone as medical treatment is a possibility in
patients with non-sustained ventricular tachycardia and normal non-
inducible electrophysiological study. Amiodarone can also be given
empirically to reduce the recurrence of applicable or inapplicable ICD
discharges and lowers the possibility of electrical storm. However, if
the patient gets too many discharges even though the pharmacological
treatment is continued, radiofrequency ablation should be applied [31].
Since the electrophysiological mechanism of ventricular tachycardia
in Chagas disease is re-entry, the main goal of ablation is to identify
critical isthmuses that maintain the re-entrant circuit and ablate those
small regions of the myocardium to prevent the exit of the electrical
impulses that perpetuate the tachycardia [31]. There still remains a
necessity of clear cut medicine based evidence regarding the treatment
of ventricular arrhythmias in Chagas disease. Moreover, we need to
be able to easily recognize those patients with CHD that are at high
risk of developing abnormalities of the cardiac conduction system
and malignant arrhythmias to rapidly implement specific therapies,
namely, implantable cardioverter defibrillators and arrhythmia ablation
procedures when needed.
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