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Objective – To determine the frequency of encephalic
infarction and its contribution to lethality in patients with
Chagas’ disease and heart failure.
Methods – Medical records and autopsy reports of
patients with Chagas’ disease complicated by heart
failure, who died at the Professor Edgar Santos Hospital of
the Federal University of Bahia in the past 45 years were
retrospectively analyzed. Data comprised information regarding the clinical history on hospital admission, complementary and anatomicopathological examinations, including the presence of encephalic infarction, the impaired region, and the cause of death.
Results – Of the 5,447 autopsies performed, 524 were
in patients with heart failure due to Chagas’ disease. The
mean age was 45.7 years, and 51 (63%) patients were of the
male sex. The frequency of encephalic infarction was
17.5%, corresponding to 92 events in 92 individuals, 82
(15.8%) of which involved the brain, 8 (1.5%) involved
the cerebellum, and 2 (0.4%) involved the hypophysis.
Conclusion - Cerebral infarction has been a frequent
finding in autopsies of chagasic patients with heart
failure, and it has been an important cause of death in our
region. The presence of cerebral infarction and its complications have been associated with death in 52% of the cases studied.
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Chagas’ disease is one of the major causes of heart
failure in South America because of the elevated prevalence
of that infection on the continent. Involvement of the heart
occurs in approximately 30% of the individuals with positive serology for T. cruzi infection, and this heart involvement may result in arrhythmias, heart failure, thromboembolism, and sudden death 1-3.
Thromboembolic phenomena are frequently reported
in congestive heart failure due to Chagas’ disease. Approximately 20% of the individuals diagnosed with heart failure
developed, at some point in their evolution, systemic or pulmonary thromboembolism4,5. These patients are under a
high risk of developing intracavitary thrombosis and consequent thromboembolism because of the dilation of the cardiac chambers, slow blood flow, presence of ventricular
aneurysm, emboligenic arrhythmias, and severity of heart
failure 6,7.
Thrombosis and embolic events are found in 40 to 60%
of the autopsies of chagasic patients with heart failure, and
they have been reported even in the absence of signals and
symptoms of heart disease 8-11. Chagas’ disease, because of
its epidemiological frequency and great emboligenic potential, is an important risk factor for stroke in our country12-14.
Cerebral infarction has been reported in 5 to 15% of the autopsies of chagasic individuals 15-18.
The clinical relevance of strokes, due to their frequency, their possibility of being a cause of death, and their severe complications, is seldom emphasized in select groups
of high-risk patients, such as those with heart failure. In an
extensive case series of autopsies of chagasic individuals,
Oliveira et al 19 reported 39 (6%) individuals with cerebral infarction, 11 of whom had infarction characterized as the
cause of death.
The objective of this study was to report the frequency of cerebral infarction in autopsies of chagasic individuals
with heart failure and its possible implications in the causal
mechanisms of death.

Methods
The medical records and autopsy reports of patients
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with Chagas’ disease complicated by heart failure, who died
at the Professor Edgar Santos Hospital of the Federal University of Bahia (HUPES/UFBA) from 1956 to 2001, were retrospectively analyzed.
The HUPES/UFBA is a referral center for medical assistance, teaching, and research on chagasic patients in the
northeastern region of Brazil. Autopsies of the patients
who die there are routinely performed.
The forms of data collection comprised the following
information: clinical history; sex; age; complementary examinations; anatomicopathological findings, including the
presence of infarction, the encephalic region involved, and
the presence of thrombosis in left cardiac chambers; associated diseases; clinical complications during hospitalization due to encephalic infarction; cause of death according to the pathologist; and the clinical implications of the
encephalic infarction in the mechanism of death.
Descriptive statistics was used to analyze the variables and their distribution inside the study sample, with calculation of the means, proportions, and the measures of
dispersion. The chi-square test and the Fischer exact test
were used to compare the frequencies between the groups.
The Student t test was used to compare the means. Relative
risk and confidence intervals were calculated for the variables studied. The results found were considered statistically significant for P < 0.05.

Results
During the period studied, 5,447 autopsies were performed at the HUPES/UFBA, 524 (9.6%) of which were in
patients with Chagas’ disease, who died with the diagnosis
of heart failure. In 92 (17.5%) patients, encephalic infarction
was identified, and, in 82 (15.8%) patients, the infarction
was located in the brain. The distribution of the frequency
of encephalic infarctions according to the region impaired
was as follows: cerebral infarction, 89.1% of the cases; cerebelar infarction, 8.7%; and hypophyseal infarction, 2.17%.
The mean age of the entire sample was 38.4 years, and
the mean age in the population with encephalic infarction
was 45.7 years (dp = 16.4), ranging from 17 to 82 years. Of
the patients with cerebral infarction, 64% were less than 50
years old and 63% were males.
Eighty-one autopsy reports and medical records,
which are part of the analysis of the clinical implications of
cerebral infarction, were recovered. The major immediate
causes of death reported by the pathologists were as follows: congestive heart failure in 36 (44.4%) patients; pulmonary embolism in 20 (24%); acute cerebral infarction in 15
(18%); bronchopneumonia in 8 (9.8%); and cardiac arrhythmia in 3 (3.7%) patients.
Cerebral infarction was reported in the medical records
as previously diagnosed in only 25 (31%) individuals. The
presence of acute neurologic symptomatology or sequelae
due to cerebral infarction was reported in 31 (38%) autopsies.
The analysis of the medical records and autopsy reports showed that cerebral infarction was the cause directly

related to death in 15 (18%) individuals, was mentioned in 25
clinical histories, and reported in 31 autopsies. It may have
contributed to the infectious complications described in 8
cases, and, in some patients, the events were simultaneous.
Cerebral infarction contributed directly or was associated
with the mechanisms of death in 52% of the individuals.
When the possible risk factors for cardiovascular and
cerebral diseases are analyzed in the study sample, age > 40
years and the presence of thrombosis in the left cardiac
chambers (atrium, ventricle, left ventricular tip) were associated with cerebral infarction with P < 0.001. Table I shows
the frequency, relative risk, and confidence interval of the
variables analyzed.
The most frequently associated diseases and lifestyle
habit reported in the autopsies were as follows: diabetes
mellitus 3, arterial hypertension 8, dyslipidemia 2, atherosclerosis 4, smoking 3, and obesity 2. Atrial fibrillation was reported in 8 medical records, corresponding to 10% of the autopsies.

Discussion
Cerebral infarction in Chagas’ disease has been described by several authors in autopsy reports, clinical case
series, and cohort studies of individuals with the undetermined form or, more commonly, in the advanced phase of the
disease with chronic heart disease and congestive syndrome 2,13,14.
Our results are in accordance with those of other autopsy studies previously published, in which the frequency
of cerebral infarction varied from 5 to 15%, evidencing the
great cerebral emboligenic potential of the disease 4,9,12,20.
On the other hand, not only the high number of autopsies
performed may have contributed to the greater frequency of

Table I - Analysis of risk factors for cerebral infarction in the sample
of 524 chagasic individuals with heart failure
Variable

Prevalence of cerebral
infarction (%)

Age (years)
> 40
21.2
≤ 40
12.4
Sex
male
15.9
female
16.4
Atrial fibrillation or flutter
yes
21.1
no
17.7
Ventricular arrhythmias
yes
16.4
no
21.5
Intraventricular blocks
yes
16.8
no
24.6
Tip aneurysm
yes
18.6
no
14.2
Left chamber thrombosis
yes
22.4
no
10.6

RR

95% CI

P

1.72

1.16 – 2.55

0.007

0.97

0.64 – 1.46

0.88

1.19

0.68 – 2.09

0.55

0.76

0.49 – 1.19

0.24

0.68

0.42 – 1.12

0.14

1.31

0.87 – 1.96

0.19

2.12

1.40 – 3.21 <0.001
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encephalic infarctions found in our case series, but also the
presence of risk factors, such as the elevated prevalence of
Chagas’ disease in endemic areas of the northeastern region of Brazil, the male sex, and the severity of the clinical
presentation of heart failure, may have also played an important role 21,22.
Of the possible risk factors for cardiovascular and
cerebral diseases that could be analyzed in this autopsy
series, we observed that, contrary to findings in other series,
chagasic individuals had a low mean age and lower frequency
of comorbidities, which might be attributed to the long period
of observation of the study, to the evolutional characteristics
of the infection by T. cruzi affecting younger people, and to
the severity in the progression of symptoms .
In our case series, age > 40 years and the presence of
thrombosis in the left chambers were associated with cerebral infarction, which is in accordance with findings of other
authors, who suggest that chagasic patients with advanced
heart failure, thrombosis in the left cardiac chambers, atrial
fibrillation, ventricular arrhythmias, previous embolism, and
ventricular aneurysm are under a high risk for ischemic
stroke 15,23,24.
Neurological symptoms and sequelae were reported in

the clinical history and autopsy reports in only 31% and
38% of the cases, respectively. These results show that
many hospitalized patients who evolved to death were not
correctly diagnosed as having cerebral infarction. Other
series reported similar results, when they observed that,
despite the high frequency of systemic embolic events in
autopsies, most of these events were not diagnosed during
hospitalization, impairing efficiency in prevention and
treatment 4,5,9.
When analyzing cohort studies carried out to determine the incidence of systemic thromboembolism in chagasic
individuals with heart failure, no significant difference was
observed in the low rates found in that disease as compared
with those of other causes of heart failure 23-27.
Efficiency in preventing thromboembolic phenomena
through anticoagulation for patients with heart failure
remains controversial 4,6,26,28. The early diagnosis and adequate treatment in subgroups of elevated embolic risk may
reduce the complications and improve the quality of life of
these individuals.
In conclusion, cerebral infarction in the chagasic patient
with heart failure is frequent and of great importance due to
clinical implications, mortality, and neurological sequelae.
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