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Electrocardiographic rythm disturbance evaluation by Holter monitoring is increasingly becoming a useful methodologic tool for risk
stratification as well as for therapeutic assessment in patients with Chagas' desease. Furthermore, late potential analyses, now
being directly obtained from Holter recording has promising perspectives in enhancing identification of patients with high risk
profiles for development of malignant ventricular arrhythmias. In addition, recently incorporated to Holter studies, heart rate

variability analysis will certainly contribute to a better understanding of the characteristic autonomic nervous system disarray that
commonly affects chagasic patients.
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INTRODUCTION

The possibility of continuously recording the
electrocardiogram (ECG) over long periods of time
and its subsequent rapid analysis, currently using

automatic computerized processes, was introduced to
clinical practice by Norman Holter in 1961 (19). This
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instrumental practice allowed normally transitory
electrocardiographic alterations of specific populations,
carriers or not (4,30) of different cardiopathies (6,40), to
be recognized and related to the prognosis. In this way
groups of patients with Chagas' disease were also observed
(27,38).

It is known that one of the principal limitations of
the conventional ECG is its short time of observation. With
Holter's method, there is a great increase in the capacity
to detect intermittent alterations, with an observation of
24 hours showing the best cost/benefit ratio (3). Its utility
in Chagas' disease was evaluated by Maguire (26) (among
others), where 80% of the patients that demonstrated a
normal conventional ECG reading were revealed to have
ventricular extrasystoles, with an average of 1/hour and
6.7% of pairs or volleys in the Holter method. In the case
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of conventional ECG with ventricular extrasystoles, their
presence was confirmed with the Holter method in all
patients, with a density of 290/hour and 88% of the cases
with pairs or volleys. This same author, comparing between
the different electrocardiographic methods - conventional
ECG, exercise ECG, and Holter's method -, also
demonstrated that the latter was the only one capable of
identifying most patients with arrhythmias, including those
with the most severe forms (27).

It should be remembered that this method gives
information about transitory and spontaneous
electrocardiographic events only during the period of
examination, usually 24 hours. Often certain types of
arrhythmias, sometimes severe ones, are not registered due
to their non-occur'rence during the time of recording.
Because of this, depending on what one is trying to
document, the time of study may be extended, either
sequentially or intermittently. In groups of patients without
apparent cardiopathy, arrhythmias and/or transitory
disturbances of the atrioventricular conduction are also
observed which, in spite of the lesser per-hour frequency,
could show up in a repetitive manner (pairs and non-
sustained ventricular tachycardia) (6,40), with a similar
prognosis to those without arrhythmia (21). These findings
demonstrate that the prognosis of isolated findings of
arrhythmia in prolonged ECG observations is also
dependent upon other factors, such as: degree of ventricular
dysfunction (4), aneurysmatic alterations of the left
ventricle (9), and automatic imbalance (8). As has already
been commented in other articles in this edition, from the
clinical point of view, Chagas' disease demonstrates two
forms:

a) Acute form
b) Chronic form

1) indeterminate
2) digestive
3) cardiac

In this revision we will only deal with the chronic
and indeterminate forms.

INDETERMINATE FORM

The silent specific infection, showing a normal
conventional ECG reading, and normal radiographs of the
thorax, stomach and colon, is considered the indeterminate
form. However, when studying such cases with more
refined methods, invasive or non-invasive, many patients
already exhibit cardiac alterations (25,29,33).

In the publications consulted (10,18,27,29,33), a
similarity can be observed with regard to individuals
without cardiopathy, with regard to the incidence of
ventricular extrasystoles, the number of ventricular
extrasystoles/hour and complexity, except in the rare cases
where frequent (>30/h) (29) ventricular extrasystoles were
observed. However, it is not known if this last finding
relates to a greater degree of cardiac compromise or
unfavorable evolution, in relation to those where
arrhythmia was not observed or was rare.

The same happened for atrial extrasystoles, sinus
pauses, and second degree type I atrioventricular
blockages, these last two alterations occurring rarely.

As already noted, one of the clinical characteristics
of this group is silent and prolonged evolution.
Nevertheless, some of the cardiac alterations identified
with invasive methods show a high risk potential (2). Thus,
even without having conclusive information, the finding
of potentially malignant arrhythmias points to an
amplification of the investigation of possible cardiac
compromise, besides the introduction of therapeutic
procedures, if necessary. On the other hand, the absence
of arrhythmias of risk could serve as a favorable medical
argument in cases where an employer is refusing to admit
individuals with positive serologic tests, in this way
avoiding the underemployment of large numbers of
productive individuals (10).

CHRONIC FORM

The anatomical substrate of chronic chagasic
cardiopathy is chronic fibrous myocarditis, progressive and
diffuse, that gradually destroys the myocardial fibers, not
just the muscular fibers but also those of the sinusal node
and conduction tissue. Besides this, the aggression against
the ganglion and the nerve endi ngs (23) produces
modifications in the automatic response (28). Thus,
chronic chagasic cardiopathy produces the lesions
necessary for the development of various
electrocardiographic disturbances, principally cardiac
arrhythmias, either persistent or transitory (9).

The electrocardiographic alterations most frequently
found in chronic Chagasic cardiopathy are right bundle-
branch block, anterosuperior division block, negative T
wave, and ventricular systoles (35,39). The
bathmodromotropic alterations of greatest prognostic
importance are fibrillation and atrial flutter, total
atrioventricular block, complete left bundle-branch block,
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frequent and polymorphic ventricular extrasystoles,
ventricular tachycardias and alterations suggestive of
fibrous necrosis, besides anomalies of the S-T segment
and the T wave. The association of two or more alterations
worsens the prognosis (37). Besides this, according to the
observations of various authors, cardiomegaly associated
with the symptoms of congestive cardiac insufficiency
would have a worse prognosis than those with
electrocardiographic alterations only (5,7,12,37).

Guerrero (17) et aI., comparing patients with chagasic
cardiopathy and other myocardiopathies, demonstrated that
the degree of ventricular dysfunction was the most
important independent prognostic factor. Complex
ventricular arrhythmia has additional limited importance
in patients with depressed diastolic function of the left
ventricle ..

The occurrence of arrhythmias, in terms of frequency/
hour and repetitiveness, increases proportionally with the
degree of cardiac compromise verified by conventional
electrocardiogram.

They are less frequent in patients with the chronic
form with minimum ECG alterations and more frequent
and repetiti ve when the patient demonstrates bundle-
branch block and ventricular extrasystoles (7,10,17,27,37).

A relationship between frequency and complexity
of ventricular arrhythmia and the degree of dysfunction
of the left ventricle was observed by Santana (37) and
Carrasco (7). The former calls attention because of its
greater incidence in age groups under (20), which differs
significantly from those individuals without cardiopathy
(40).

In Chagas' disease, as in other cardiopathies,
ventricular arrhythmia presents great variability, which
should be taken into account in population evaluations as
well as in therapeutic control. According to our
observations, the number of ventricular extrasystoles/hour
has a circadian character and tends to be related to
variations of cardiac frequency per hour. The same patient
shows a variation of 58.4% in the number of ventricular
extrasystoles/hour when we compare 2 consecutive 21
hour duration recordings. In shorter recordings, the
variation is so great that it doesn't even allow comparison
(7).

With regard to the other arrhythmias, sinus pauses,
atrial extrasystoles and atrioventricular blocks are less
commonly cited in the literature, probably because of their
lesser clinical importance, even though their pattern of
distribution is similar to that of ventricular extrasystoles
(10,24).

The relationship between symptoms and ventricular
arrhythmia observed through Holter's method was studied
by Mendon~a (31) and Rassi Jr. (34), who noted a
significantly greater number of ventricular extrasystoles
in patients with symptoms of syncope and near-syncope.

In Brazil, chagasic cardiopathy constitutes one of the
most frequent cause for the indication of artificial
pacemaker implants. Holter's method is one of the
principal tools used, both to confirm the necessity of the
procedure and to determine the type of stimulation needed,
as well as to follow-up the patient after the implant. In the
follow-up after the implant its utility ranges from
clarification of symptoms, which could be due to faulty
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Figure 1 - Tracing of a subject with an artificial ventricular pacemaker. The pacemaker was placed in the subject who had syncope
attacks because of episodes of complete atria-ventricular block of Chagasic nature. The subject presented a non-sustained ventricular
tachycardia with 13 beats during Holter testing (CMS lead).
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functioning of the stimulation system as well as to periods
of ventricular tachycardia (14) to orientation for better
programming. It is also very effective for identification of
intermittent defects. Normally the latter are not diagnosed
during a conventional electronic evaluation (for example,
intermittent loss of command, microfractures in the
electrodes, increases in the stimulation threshold, external
interference etc.) (Fig. 1).

Various tests of automatic function have already been
applied on patients with chronic chagasic cardiopathy (28).
Currently it is possible to study the variability of cardiac
frequency with Holter recordings. This technique allows
evaluation of the automatic activity of the sinus node and
has been used as an indicator of risk in patients with

coronary disease (22), and as an early warning of visceral
neuropathy in diabetics (11). As of yet, we don't have data
about its prognostic importance for patients with Chagas'
disease.

Technological advances have permitted the
incorporation of new techniques into the Holter method.
One of them is its utilization for obtaining high resolution
electrocardiograms. Already well established as a method
for evaluation of risk in patients with coronary disease,
being capable of identifying those with the possibility of
developing ventricular tachycardial crisis and sudden death
(13), it has also been useful with Chagas' disease (32).
Nevertheless, the evaluation of Chagas' disease using
Holter's method is still in the development phase (20).
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