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Cerebral Infarction in Autopsies of Chagasic Patients
with Heart Failure

Roque Aras, José Alberto M. da Matta, Gildo Mota, Irénio Gomes, Ailton Melo

Salvador, BA - Brazil

Objective —To determinethefrequency of encephalic
infarctionanditscontributiontolethalityin patientswith
Chagas’ diseaseand heart failure.

M ethods —Medical records and autopsy reports of
patientswith Chagas’ disease complicated by heart
failure, whodiedat theProfessor Edgar SantosHospital of
the Federal University of Bahiainthe past 45 yearswere
retrospectively analyzed. Datacomprisedinformationre-
garding theclinical history on hospital admission, com-
plementary and anatomi copathol ogical examinations, in-
cluding the presence of encephalic infarction, theimpai-
redregion, and the cause of death.

Results —Ofthe5,447 autopsi esperformed, 524 were
in patientswith heart failuredueto Chagas’ disease. The
meanagewas45.7 years, and 51 (63%) patientswereofthe
mal e sex. The frequency of encephalic infarction was
17.5%, corresponding to 92 eventsin 92 individuals, 82
(15.8%) of whichinvolved thebrain, 8 (1.5%) involved
thecerebellum, and 2 (0.4%) invol ved the hypophysis.

Conclusion - Cerebral infarction hasbeenafrequent
finding in autopsies of chagasic patients with heart
failure, andit hasbeen animportant cause of deathinour
region. Thepresenceof cerebral infarctionanditscompli-
cationshavebeen associated with deathin 52% of the ca-
sesstudied.
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Chagas' diseaseisone of the magjor causes of heart
failurein South Americabecauseof theelevated prevalence
of that infection onthe continent. Involvement of theheart
occursin approximately 30% of theindividualswith posi-
tive serology for T. cruz infection, and thisheart involve-
ment may result in arrhythmias, heart failure, thromboem-
bolism, and sudden death*=.

Thromboembolic phenomenaarefrequently reported
incongestiveheart failuredueto Chagas' disease. Approxi-
mately 20% of theindividualsdiagnosed with heart failure
developed, at somepointintheir evolution, systemicor pul-
monary thromboembolismt5. These patientsare under a
highrisk of developingintracavitary thrombosisand conse-
quent thromboembolism because of thedilation of the car-
diac chambers, slow blood flow, presence of ventricular
aneurysm, emboligenic arrhythmias, and severity of heart
failureb?.

Thrombosisand emboliceventsarefoundin40to 60%
of theautopsi esof chagasi c patientswith heart failure, and
they havebeenreported evenintheabsenceof signalsand
symptomsof heart disease®!*. Chagas' disease, because of
itsepi demiol ogical frequency and great emboligeni c poten-
tial, isanimportant risk factor for strokein our country>14,
Cerebral infarction hasbeen reportedin 5to 15% of the au-
topsies of chagasic individual s'>8,

Theclinical relevanceof strokes, duetotheir frequen-
cy, their possibility of being acause of death, and their se-
verecomplications, isseldom emphasi zed in sel ect groups
of high-risk patients, such asthosewith heart failure. Inan
extensive case seriesof autopsiesof chagasicindividuals,
Oliveiraet d ®reported 39 (6%) individua swith cerebral in-
farction, 11 of whom had infarction characterized asthe
cause of death.

Theobjectiveof thisstudy wasto report thefrequen-
cy of cerebral infarctioninautopsiesof chagasicindividuals
with heart failureanditspossibleimplicationsinthe causal
mechanismsof death.

Methods

Themedical records and autopsy reports of patients
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withChagas' diseasecomplicated by heart failure, whodied
at the Professor Edgar Santos Hospital of the Federal Uni-
versity of Bahia(HUPES/UFBA) from 1956 t0 2001, werere-
trospectively analyzed.

TheHUPES/UFBA isareferral center for medical as-
sistance, teaching, and research on chagasi c patientsinthe
northeastern region of Brazil. Autopsies of the patients
who diethereareroutinely performed.

Theforms of data collection comprised thefollowing
information: clinical history; sex; age; complementary exa-
minations; anatomicopathol ogical findings, including the
presenceof infarction, theencephalicregioninvolved, and
the presence of thrombosisinleft cardiac chambers; asso-
ciated diseases; clinical complications during hospitali-
zation dueto encephalicinfarction; cause of death accor-
ding tothe pathol ogist; and theclinical implications of the
encephalicinfarctioninthe mechanism of death.

Descriptive statisticswas used to analyze the varia-
blesandtheir distributioninsidethestudy sample, withcal-
culation of the means, proportions, and the measures of
dispersion. The chi-squaretest and the Fischer exact test
wereused to comparethefrequenciesbetweenthegroups.
The Studentt test wasusedto comparethemeans. Relative
risk and confidence intervalswere calculated for the va-
riablesstudied. Theresultsfound were considered statisti-
caly significant for P<0.05.

Results

During the period studied, 5,447 autopsies were per-
formed at the HUPES/UFBA, 524 (9.6%) of whichwerein
patientswith Chagas’ disease, whodiedwiththediagnosis
of heartfailure. In92 (17.5%) patients, encephalicinfarction
wasidentified, and, in 82 (15.8%) patients, theinfarction
waslocated inthebrain. Thedistribution of thefrequency
of encephalicinfarctionsaccording to theregionimpaired
wasasfollows: cerebral infarction, 89.1% of thecases; cere-
belar infarction, 8.7%; and hypophyseal infarction, 2.17%.

Themean age of theentiresamplewas 38.4 years, and
the mean age in the population with encephalic infarction
was45.7 years (dp = 16.4), ranging from 17 to 82 years. Of
the patientswith cerebral infarction, 64% werelessthan 50
yearsold and 63% weremales.

Eighty-one autopsy reports and medical records,
whicharepart of theanalysisof theclinical implicationsof
cerebral infarction, wererecovered. The major immediate
causes of death reported by the pathol ogists were asfol -
lows: congestiveheart failurein 36 (44.4%) patients; pulmo-
nary embolism in 20 (24%); acute cerebral infarctionin 15
(18%); bronchopneumoniain 8 (9.8%); and cardiac arrhyth-
miain 3(3.7%) patients.

Cerébral infarctionwasreportedinthemedical records
as previously diagnosed in only 25 (31%) individuals. The
presence of acute neurol ogic symptomatol ogy or sequelae
dueto cerebra infarctionwasreportedin 31 (38%) autopsies.

Theanalysis of the medical records and autopsy re-
portsshowedthat cerebral infarctionwasthecausedirectly
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relatedtodeathin 15(18%) individuals, wasmentionedin 25
clinical histories, and reportedin 31 autopsies. It may have
contributed to theinfectious complicationsdescribed in 8
cases, and, in somepatients, theeventsweresimultaneous.
Cerebral infarction contributed directly or was associated
with themechanismsof deathin 52% of theindividuals.

Whenthepossiblerisk factorsfor cardiovascular and
cerebral diseasesareanalyzedinthestudy sample, age>40
years and the presence of thrombosisintheleft cardiac
chambers (atrium, ventricle, left ventricular tip) were asso-
ciatedwith cerebral infarctionwith P<0.001. Tablel shows
the frequency, relativerisk, and confidenceinterval of the
variablesanalyzed.

Themost frequently associated diseasesand lifestyle
habit reported in the autopsies were as follows: diabetes
mellitus?, arterial hypertension?, dydlipidemia?, atheroscle-
rosis*4, smoking?, and obesity?. Atridl fibrillationwasrepor-
tedin8medical records, correspondingto 10% of theauto-
psies.

Discussion

Cerebral infarctioninChagas' diseasehasbeendescri-
bed by several authorsin autopsy reports, clinical case
series, and cohort studiesof individual swiththeundetermi-
ned form or, more commonly, in the advanced phase of the
diseasewith chronic heart disease and congestive syndro-
rne2,13,14.

Our resultsarein accordance with those of other au-
topsy studiespreviously published, inwhichthefrequency
of cerebral infarction varied from 5 to 15%, evidencing the
great cerebral emboligenic potential of the disease 491220,
On the other hand, not only the high number of autopsies
performed may havecontributedtothegreater frequency of

Tablel - Analysisof risk factorsfor cerebral infarction in the sample
of 524 chagasic individualswith heart failure
Variable Prevalence of cerebral RR 95% ClI P
infarction (%)

Age (years)
>40 21.2 1.72 1.16 — 255 0.007
£40 124

Sex
male 15.9 0.97 0.64 — 1.46 0.88
femae 16.4

Atrial fibrillation or flutter
yes 211 1.19 0.68 — 2.09 055
no 17.7

Ventricular arrhythmias
yes 16.4 0.76 049 — 1.19 0.24
no 215

Intraventricular blocks
yes 16.8 0.68 042 - 112 0.14
no 24.6

Tip aneurysm
yes 18.6 1.31 0.87 — 196 0.19
no 142

Left chamber thrombosis
yes 224 2.12 1.40 — 3.21 <0.001
no 10.6
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encephalicinfarctionsfoundinour caseseries, but alsothe
presenceof risk factors, such astheel evated preval enceof
Chagas’ diseasein endemic areas of the northeastern re-
gion of Brazil, the male sex, and the severity of theclinical
presentation of heart failure, may haveal so playedanimpor-
tantrole?-2,

Of the possiblerisk factorsfor cardiovascular and
cerebral diseasesthat could be analyzed in thisautopsy
series, weobservedthat, contrary tofindingsinother series,
chagasicindividua shad alow mean ageand lower frequency
of comorbidities, whichmight beattributed tothelong period
of observation of thestudy, totheevol utional characteristics
of theinfection by T. cruz affecting younger people, andto
theseverity intheprogression of symptoms.

Inour case series, age > 40 years and the presence of
thrombosisintheleft chamberswereassociated with cere-
bral infarction, whichisinaccordancewithfindingsof other
authors, who suggest that chagasi ¢ patientswith advanced
heart failure, thrombosisintheleft cardiac chambers, atrial
fibrillation, ventricul ar arrhythmias, previousembolism, and
ventricular aneurysm are under ahigh risk for ischemic
Stroke 15,23,24_

Neurological symptomsand sequelaewerereportedin
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theclinical history and autopsy reportsin only 31% and
38% of the cases, respectively. These results show that
many hospitalized patientswho evolved to death were not
correctly diagnosed as having cerebral infarction. Other
seriesreported similar results, when they observed that,
despite the high frequency of systemic embolic eventsin
autopsi es, most of theseeventswerenot diagnosed during
hospitalization, impairing efficiency in prevention and
treatment 459,

When analyzing cohort studiescarried out to determi-
netheincidenceof systemicthromboembolismin chagasic
individualswith heart failure, no significant differencewas
observedinthelow ratesfoundinthat diseaseascompared
with those of other causesof heart failure?27.

Efficiency in preventing thromboembolic phenomena
through anticoagulation for patients with heart failure
remains controversial 462628, The early diagnosisand ade-
quatetreatment in subgroupsof elevated embolicrisk may
reduce the complicationsand improvethe quality of life of
theseindividuals.

Inconclusion, cerebral infarctioninthechagasicpatient
with heart failureisfrequent and of great importance dueto
clinical implications, mortality, and neurol ogical sequel ae.
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