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Case 4/2001 - A sixty-four-year-old woman with Chagas’ disease, who underwent
implantation of a permanent cardiac pacemaker and evolved with rapidly progressive heart
failure (Heart Institute (Incor), University of Sdo Paulo Medical School, Brazil)

Fernando Medeiros, Luiz Alberto Benvenuti, Roberto Costa

Sao Paulo, SP - Brazil

A 64-year-old femal e patient sought medical assis-
tance at our hospital dueto dyspneaon light exertion and
even at rest.

The patient had been experiencing dyspneaon stre-
nuousexertion sincetheage of 52 years, which progressed
in10yearsto dyspneaonlight exertionand even orthopnea

On physical examination (9/1/97), her pulse was
regular, her heart rate was 56bpm, and her blood pressure
was 140/170mmHg. Her lung examination waswithinthe
normal range. Thecardiacictuscould befdt ontheleft 6in-
tercostal space over thelength of 2 fingertips. A systolic
thrill was palpated onthe 6" intercostal space. Thecardiac
soundswerenormal. A systolic cardiac murmur (++/4) was
heard onthemitral areaand adiastolic cardiac murmur was
heard on the aortic area. The abdominal examination was
within the normal range and no edema of the lower limbs
was observed.

The chest X-ray showed enlargement of the cardiac
silhouette (++++/4) and normal pulmonary fields.

Electrocardiography (8/27/97) showed an ectopic
atrial rhythm, aP-Rinterval of 0.12 s, aninitia disturbance
of ventricular depolarization (initial QRSblurringinll, 11,
aVvF, and V2), disorder of heart conduction of the antero-
superior left bundle-branch and the right branch, and
aterationsinventricular repolarization (fig. 1).

Thelaboratory tests(8/27/97) wereasfollows: hemo-
globin, 13.6g/dL ; hematocrit, 39%; serum cregtinine, 0.7mg/
dL; serum sodium, 141mEq/L; and serum potassium,
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4.5mEqg/L. The serum tests for Chagas’ disease were
positive.

Thediagnosisof heart failuredueto Chagas' cardiom-
yopathy was established and the patient was prescribed
37.5mgof captopril and 25mg of hydrochlorothiazidedaily.

Echocardiography (12/18/97) showed diffusehypoki-
nesiaof theleft ventricle, ectasiaof theaorticroot, moderate
regurgitation of theaorticand mitral valves, and pulmonary
hypertension. The measurementsareshownintablel.

Chest tomography (3/31/99) revealed ectasia of the
aorticroot (52.66mm) and thefollowing preserved diame-
ters: ascending aorta(39.79mm), aorticarch (31.12mmand
25.76mm), descending aorta (26.27mm), and thoracoab-
dominal transition (21.4mm).

The symptoms subsided, as did the dyspnea on
moderate exertion. After 10 months, however, thedyspnea
becamemoresevere, beingtriggered on minimumexertion,
and even orthopnea occurred (Sept * 98). The patient then
sought medical care, and anirregular cardiac rhythm was
observed.

Electrocardiography (9/3/98) showed anirregular
rhythm of the atrial pacemaker with junctional escapesand
ventricular prematuredepol arizations, QRS duration of 0.12
s, anterosuperior left bundle-branch block and block of the
rightbranch (fig. 2).

Two monthslater, the patient required hospitalization
(from11/17/98t0 12/10/98) for control of heart failure.

Onphysical examination (11/17/98), thepatient had an
irregular pulse, heart rate of 56 bpm, blood pressure of 110/
80mmHg, crepitant ralesinthebase of her thorax, irregular
cardiacrhythm dueto frequent premature depol arizations,
and asystolic murmur inthemitral andtricuspid areas. Her
liver waspal pated 1.5cm from theright costal margin, and
edema(+++/4) of her lower limbswas present. The patient
was receiving 0.25mg of digoxin, 50mg of captopril, and
40mg of furosemide daily. These daily doses were | ater
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Fig. 1- Electrocardiogram (8/27/97). Ectopic atrial rhythm, block of theright branch
and of the anterosuperior left bundle-branch.
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Fig. 2 - Electrocardiogram (9/3/98). Fluctuating rhythm in the atrial pacemaker,
block of theright branch and of the anterosuperior Ieft bundle-branch.

modified to 0.125mg of digoxine, 75mg of captopril, and
80mg of furosemide, and hydrochl orothiazide/amiloride
(50mg/5mg) wasadded.

Electrocardiography (11/17/98) showed an ectopic
atrial rhythmwith atrial andisolated prematureventricular
depolarizations. Anterosuperior left bundle-branch block
and block of theright branch were observed.

Laboratory tests (Nov ‘98) were asfollows: hemo-
globin, 13.9g/dL ; hematocrit, 42%; 4,800 1eukocytes/mms;
111,000 plateletsmm3; urea, 84 mg/dL ; creatinine, 0.9mg/dL ;
sodium, 137mEg/L ; and potassium, 3.7mEg/L. The uri-
nalysiswasasfollows. density, 1.007; pH of 7.0; proteinuria
of 0.2¢g/L; 1,000leukocytes/mL ; and 11,000 erythrocytes/
mL. The laboratory tests remained unchanged during the
entirehospitalization.

Inthemedical visitsthat followed hospitalization, the
patient remained very physically limited with dyspneaon
mild exertion and orthopnea. Three monthslater, shewas
hospitalized again to control heart failure (3/4/99), and by
then sheal so complained of painin her right hemithorax and
dysphagia

Thephysical examination at that time (3/4/99) showed
anirregular pulse, heart rateof 82bpm, and blood pressure of
100/70mmHg. Crepitant ralescould be heard in the base of
her thorax. The heart examination showed irregular beats
and asystolicmurmur (++/4) inthemitral area. Theliver was
tender and could be pal pated 6 cm from the right costal
margin. Edema(++/4) of thelower limbswaspresent.
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Electrocardiography (3/4/99) showed an ectopic atria
rhythm, frequent atrial and ventricul ar premature depolari-
zations, and disorder of theintraventricular conduction of
the stimuluswith anterosuperior left bundle-branch block
and block of theright branch.

Echocardiography (3/22/99) showed diffuse hypo-
kinesiaand dilation of theleft ventricle, moderateaorticand
mitral insufficiency, dilated and hypokineticright ventricle,
pulmonary hypertension, and aneurysm of the thoracic
aorta, withno signsof dissection (tab. I).

The symptoms subsided, and the patient remained
asymptomeaticonusual exertionuntil September’ 99, whenshe
had amarkedworsening, whichrequiredanew hospitaization.

Bradycardia was detected, and the possibility of
digitalisintoxication wasconsidered.

Thelaboratory tests(9/22/99) wereasfollows: hemo-
globin, 13.6 g/dL ; hematocrit, 41%; 6,500 |eukocytes/mms;
80,000 plateletsymm3; INR of 1.67; rate of the activated
partial thromboplastin times of 1.09; and the following
serumlevelsof urea, 78mg/dL; of creatinine, 1.1mg/dL ; of
glucose, 84mg/dL ; of sodium, 137mEg/L ; and of potassium
of 4.5mEg/L. During hospitalization, an increasein the
levels of urea (up to 165mg/dL) and of creatinine (up to
2.5mg/dL) was observed, with further normalization. The
serumlevel of digoxinwas0.9ng/mL.

Electrocardiography (9/22/99) showed atrioven-
tricular dissociation with junctional escape and captures
simulating atrial bigeminy (fig. 3).

Table| - Results of the echocar diogr aphies (body surface of the
patient = 1.59 m?)
Dec ‘97 Mar ‘99 Oct ‘99

Ventricular septum (mm) 10 10 8
Left ventricular posterior wall (mm) 10 10 8
Left ventricular diastolic diameter (mm) 68 74 67
Left ventricular systolic diameter (mm) 52 61 57
Left ventricular gection fraction 0.54 0.44 0.38
Aortic diameters (root, ascending, and arch) (mm) 50/49/34 51 52
Left atrial diameter (mm) 46 46 51
Right ventricular diastolic diameter (mm) 30 26 41
Systalic pulmonary artery pressure/mean (mm Hg) 68/46

Fig. 3- Electrocardiogram (9/22/99). Atrioventricular dissociationwith junctional
escape and captures simulating atrial bigeminy.
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No regression of the block was observed with the
atropinetest (9/22/99). The patient then underwent implan-
tation of aprovisional external cardiac pacemaker. Inthe
following days, the periods of bradycardiawith escapes
persisted with a heart rate of 39bpm; the long-lasting
electrocardiography (Holter system) (9/30/99) showed a
sinusrhythm with afrequent need for ventricular stimulus
by anartificial pacemaker. Weobserved 11,573 ventricul ar
extrasystoles(541/h) asfollows: 10,344 isolated, 593inpairs,
14 episodes of ventricular tachycardia, the longest with 4
beats at the rate of 182bpm, 310 atrial extrasystoles, 310
isolated, 7 in pairs, and 7 atrial tachycardias, the longest
with 10 beatsand themost rapid at arate of 142bpm.

Permanent implantation of anartificial pacemaker was
indicatedinVVIR gtimulation mode (10/1/99).

The patient was discharged from the hospital with
amelioration of the symptoms (10/7/99) and thefollowing
prescriptions: 150mg of hydral azine, 40mg of furosemide,
120mg of isosorbide dinitrate, and 400mg of amiodarone
daily.

Twoweekslater (10/21/99), the patient sought medical
assi stance dueto dyspneaon minimal exertion and orthop-
nea, and intensefatiguefor 3 days.

The physical examination (10/21/99) showed an
intensely dyspneic patient, with a pulse of 72bpm and
blood pressure of 126/58mmHg. Her lung examination
showed crepitant ralesintheinferior third of thethorax. Her
cardiac auscultation reveal ed cardiac sounds of reduced
intensity and a systolic murmur (+++/4+) in the entire
precordium, more audiblein theleft sternal margin. The
abdominal examination wasimpaired dueto the patient’s
intense dyspnea. Edemain the lower limbs (+++/4) was
present. A few minutes after admission, the patient had
arterial hypotension (blood pressure of 80/40mmHg),
intensification of the dyspnea, marked sweating, and
hypoxemia(O, saturation of 90% with O, mask). Thepatient
underwent orotracheal intubation for respiratory support.

Electrocardiography (10/21/99) revealed an artificial
pacemaker with normal function and periods of proper
cardiacrhythm (atrid fibrillation) (fig. 4).

The results of the laboratory tests of this hospi-
talizationareshownintablell.
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Fig. 4 - Electrocardiogram (10/21/99). Normally functioning pacemaker; the base
rhythmisatrial fibrillation.

Clinicopathologic Session

Tablell - Laboratory tests performed during thelast hospitalization
10/21/99 11/1/99 11/6/99

Hemoglobin (g/dL) 14.5 131 11.8

Hematocrit (%) 44 39 36

MCV (mm?) 100 98 97

MCH (pg) 33 33 32

L eukocytes/mm? 7,600 9,500 8,300

Platelets'mm? 135,000 50,000 52,000

Urea(mg/dL) 199 196 153

Creatinine (mg/dL) 2 1.7 15

Glucose (mg/dL) 37 87

CPK UI/L 85

Sodium (MEQ/L) 135 145

Potassium (mEg/L) 45 41

D dimer of fibrin positive

PT (9 35.8 (15.8) 18 (12.3)

INR 2.87 211

APTT () 47 (27) 335

Ratio of thetimes 1.74 1.24

Urine|

Density 1020

pH 55

Proteinuria (g/L) 0.59

Urobilinogen 1/40

Leukocytes/mL 18,000

Erythrocytes/mL >1,000,000

Hyaline cylinders/field 440

On the second day of hospitalization, dyspneaand
hypoxemiaimproved and the patient was extubated. The
administration of the following drugs was maintained:
dopamine, dobutamine, furosemide, and enoxaparin. The
diagnosis of bronchopneumoniawas established, and 29
of ceftriaxoneper day werestarted.

The patient progressed with a significant impro-
vement of the dyspneawhen, on the 6" day of hospi-
talization, she complained of anxiety, thoracic oppression,
pain in the dorsum, and hemoptysis. From thisday on, the
patient’s general condition worsened, with persistent
dyspneaand appearance of petechiae and ecchymosesin
thetrunk. The patient remai ned on vasoactive substances.

The echocardiography (10/26/99) revealed diffuse
hypokinesia and marked dilation of the left ventricle,
moderate aortic and mitral insufficiency, dilated and
hypokinetic right ventricle, pulmonary hypertension, and
aneurysm of thethoracic aorta, with no signs of dissection
(tab. ). Cardiopulmonary arrest followed, which did not
respond to the resuscitation maneuvers, and death occur-
red (11/7/99).

Discussion

Clinical features- Chagas' disease, which results
from infection by the Trypanosoma cruzi protozoan, was
named after the Brazilian physician Carlos Chagas, who
described the disease and its causal and transmitting
agentsfor thefirsttime?.

We should differentiatetheimmunol ogical signof the
infection caused by the parasite, which manifests as
positiveserological findings, fromtheclinical disease.

The countrieswith the highest prevalence of T. cruz

177



Clinicopathologic Session

infectionincludeBrazil, Argentina, Chile, Bolivia, and Vene-
zuela. Inthe American continent, 15 million peopleareesti-
mated to beinfected 2. A recent Brazilian study found 1.0%
of possibleblood donorswith positive serol ogical reactions
for Chagas' disease®.

The manifestation of the chronic disease hasaconsi-
derablegeographic variation. In Brazil, heart diseasesand
dilationsof thedigestivetract arecommon, and, frequently,
one patient may have both typesof involvement. Chagasic
megaesophagus and megacolon, however, are more
commoninVenezuela, Colombig, and Panama. Ontheother
hand, cardiomyopathy hasrelatively high, moderate, and
low prevalences, respectively, in those countries. In
general, the frequency of heart disease in seropositive
patientsin Central Americaand Mexicoislow, eventhough
the seropositive ratesin these countries are comparable to
thosein South American countries.

The natural history of Chagas’ diseaseis charac-
terized by 3 phases: acute, latent, and chronic. The disease
istransmitted to human beings (usually under theage of 20
years) by the conenose or kissing bug (triatominebug) that
hoststheparasiteinitsgastrointestinal tract and eliminates
itinitsfecesclosetothesiteof abiteinahumanbeing. The
parasite penetrates the vertebrate' s body through the area
of skin disruption 4. This process of contamination may
resultinunilateral periorbital edemaor palpebral edemaal so
called Romafia’s sign; on the other hand, penetrating
through theskinmay resultinalesion called chagoma. Even
though lesscommon, transmission may al so occur through
blood transfusion® or congenitally. Acute infection may
occur in about 10% of the cases, and it isfatal in appro-
ximately 10% of the patients. Clinical manifestationsinclude
fever, myalgia, sudoresis, hepatoesplenomegaly, myo-
carditiswith heart failure, and, occasionally meningoen-
cephalitis. Younger children more commonly develop the
acute disease and its clinical manifestations, and, usualy,
becomemoreseverely ill thanadultsdo®’.

InBrazil, 25%t0 30% of the peopleaffected by Chagas
diseasehavecardiacinvolvement, 10% develop significant
heart disease, and 60% have the undetermined form of the
disease®. Electrocardiographic alterationsusually appear at
thisstage of the diseaseand constitutean evident indicator
of the possible final clinical cardiac disease and of an
increasein mortdity.

The disease then has a latent phase, in which no
clinical symptomsare found. The undetermined form of
Chagas' diseaseis characterized by absence of symptoms
and at least 2 positive serologic reactions with the follo-
wing normal tests: electrocardiography, radiography with
contrast medium, and endoscopy °°.

The chronic phase usually manifests as a cardiac
diseaseinthe 3“and 4" decadesof life, on average20 years
aftertheinitial infection. Approximately 30% of theinfected
individuals devel op chronic Chagas’ disease, whose
manifestations comprise a broad spectrum, from the
asymptomatic patient with electrocardiographic aterations
to those patients with advanced disease, which is charac-
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terized by cardiomegaly, congestive heart failure, arrhy-
thmias, thromboembolic phenomena, and sudden death.

The central paradox in the pathogenesis of this
diseaseisthe negative correl ation between the severity of
the disease and the level of parasitemia. Parasites are not
commonly found in patientswith the disease; therefore, an
autoi mmune mechanism has been proposed for Chagas’
disease 1112,

Intheanimal model, lymphocytesare ableto damage
normal cellsof thehost, maybebecause of across-reaction
with the antigens of the T. cruz and striated muscle 3. A
number of antibodiesagai nst the sarcoplasmatic reticulum
of the myocyte, laminin, and other constituents have also
been implicated in the pathogenesis of Chagas' myocar-
ditis. Theacute phaseisbelieved to result from therelease
of components of the host cells modified by the parasite,
which becomeimmunogenic. Another hypothesissuggests
that cardiac parasympathetic denervation leadsto chronic
Chagas' disease*™. Yet, another hypothesisrelateschaga
sic heart diseaseto aterationsin the microcircul ation %°.

The clinical manifestations of the chronic phase
includeanginal thoracic pain, symptomatic disorder of the
conduction system and sudden death, and progressive
chronicheart failurewith predominanceontheright sidein
advanced cases. Therefore, even though pulmonary
congestion may be occasionally observed, the most
commonfindingsusually includefatigueduetoareduction
in cardiac output, peripheral edema, ascites, and hepatic
congestion. Autonomous dysfunction is common with
marked abnormalitiesin cardiac rhythmtriggered by severa
maneuvers. Electrocardiographic changes aretherule,
particularly in patientsseropositivetotheantigensof theT.
cruz. Right bundle-branch block and anterosuperior |eft
bundle-branch block are the most common findingsin
patientswith chronic Chagas' disease.

Ventricular arrhythmias are noteworthy. Premature
ventricular depol arizationsarecommonly observed accom-
panied by frequent polymorphic extrasystoles and ven-
tricular tachycardiaintervals.

Onelectrocardiographicevolution, ventricular arrhy-
thmias precede the atrial ones, and the right disorders and
blocks and the partial atrioventricul ar block precede the
completeleft branch block. Therefore, thefollowing €l ectro-
cardiographic findings are considered evidence of severe
heart disease and asign of apoor prognosis: left branch
block, atrial fibrillation, atrial flutter, electrically inactive
zones, and 2™ and 3" degree atrioventricul ar blocks?’.

Assessment of therisk of sudden death hasacquired a
great practical and social importance. One of the most
concerning characteristicsof sudden deathisthat 1/3 of the
casesoccur in asymptomatic patients, and theremaining 2/
3 occur in olygosymptomatic patients. The following
elements may indicate increased risk for sudden death:
frequent complaint of syncope or presyncope, presence of
complex ventricular arrhythmias on dynamic or exercise
electrocardiography, complex extrasystolesnot responding
to treatment, nontreated atrioventricular blocks, and atrial
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fibrillation on electrocardiography. Age may also be con-
sidered an aggravating risk factor, because sudden deathis
5timesmorepreva entintheagebracket from40to50years
thaninthat from 0to 19 years, particularly among male
patientswho havealterationsin ventricul ar repol arization,
right branch block, and electrically inactiveareas8°.

Ventricular arrhythmias are particularly common
during or right after exercise, and they occur in most
patients undergoing exercisetesting .

Ventricular tachycardiainduced by el ectrophysiology
ismorecommonin patientswith evidenceof abnormalitiesin
conduction seen ontheel ectrocardiogram, withlow gjection
fraction, andwith apical aneurysmof theleft ventricle.

Thromboembolic phenomena are frequent com-
plicationsthat occur in 50% of patients.

Inregardtotheechocardiographicfindingsof advanced
cases, wecan citedilated cardiomyopathy, and around 10%to
15% of theasymptomatic patientshaveapical dyskinesia.

Even though chronic chagasic heart disease may be
accompanied by great lethality, most individualswith this
pathol ogy may have afavorableoutcomeand agood survi-
val. Classical longitudina studieshavereported amortality
of 5% per year intheagebracket from 30to 50 years, while
another study reported amortality of 1% per year amongin-
dividualsolder than 30 years. When heart failureispresent,
theprognosisispoor witha50% mortality in4 years?.

Prospective and broader studies, however, are requi-
redfor identifying moreaccurately the subgroupsof poorer
evolution and therespectivefactorsthat determineit.

Thepatient isa64-year-old femalewith adiagnosis of
chagasic heart disease, who evolved in functiona classlll,
accordingtoNew York Heart Association classification, with
several episodes of heart failure decompensation, which
required frequent hospital admissions. In September ' 99, the
patient experienced advanced atrioventricular block, which
requiredimplantati on of apermanent pacemaker. Onthebasis
of these data and according to the natural evolution of
chagasic heart disease, we considered the possibility of a
patient in an advanced phase of this disease, who also had
another concomitant affection not related to chagasic heart
disease, an aneurysm of the ascending thoracic aortawith a
valvar dysfunction of theinsufficiency type. Because our
patient had no antecedents of hypertension and no other
systemic signsof atherosclerosis, the probabl e causesof the
aneurysm of the ascending aortaare asfollows: 1) cystic
medial necrosis, which is the most common cause of
aneurysm of the ascending aorta, usually associated with
systemicarteria hypertension; 2) lessfrequently, adiseaseof
the extracellular matrix, such as Marfan’s syndrome and
Ehlers-Danlossyndrome; 3) and atherosclerosis, whichmost
commonly involves the abdominal aorta. Rarer causes of
aortic aneurysm are associ ated with systemicinflammatory
diseases, such asankylosing spondylitis, thejuvenileform of
rheumatoid arthritis, Takayasu's arteritis, or infectious
causes, such as mycotic aneurysms, which are usually
related to infectiousendocarditis.

After aperiod of heart failure progression, paininthe
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right hemithorax and dysphagia appeared. These symp-
tomsmay becorrel ated to expansion of theaortic aneurysm
or toepisodesof pulmonary thromboembolism, becausethe
patient was at high clinical risk for thromboembolic phe-
nomena, with progressive worsening of the congestive
heart failure, and she also had clinical and echocar-
diographicfindingssuggestiveof pulmonary hypertension.

InOctober ' 99, 2 weeksafter implantation of aperma:
nent pacemaker, the patient returned to the hospital seve-
rely decompensated with acute pulmonary edema and
cardiogenic shock. At that time, the mitral insufficiency
becameclinically worse, withanincreaseintheintensity of
themurmur. Inregard tothisdecompensation, thepatient’s
prior handling for permanent pacemaker implantationis
noteworthy, because it might have facilitated the insta-
Ilation of an eventual infectious endocarditis, eveninthe
absence of other important clinical findings of infectious
endocarditis, such asfever. Another important point to be
remembered isthe possibl e di splacement of thrombi inthe
right cardiac cavities due to the implantation of the
electrodesof the pacemaker.

Despiteinitial clinical improvement, the patient
evolved with oppressive thoracic pain associated with
hemoptysis, progressiveclinical deterioration, and appea-
ranceof petechiaeand ecchymoses. At that time, theclinical
and laboratory findingswere compatiblewith disseminated
intravascular coagulation, with clinical signsof bleeding,
appearance of ecchymoses and petechiae, evidence of
hematuriaon the urinalysis, aprogressive decreasein the
platelet count, anincreasein the prothrombinand activated
thromboplastin times, and presence of D dimers of fibrin.
We also observed aprogressive anemiawith adecreasein
the levels of hemoglobin from 13.1to 11.8 in 5 days.
Disseminated intravascul ar coagulation may manifestina
relatively light formwith subclinical manifestations, orina
formwith explosivemanifestations, usually associated with
high mortality. In this case, disseminated intravascul ar
coagulation may be secondary to an endothelial lesion
associated with apossiblerupture of anaortic aneurysmor
theformation of hematomasthat may occur with expansion
of the aneurysm. Disseminated intravascular coagul ation
may al so be associated with massive thromboembolisms
and infectious endocarditis.

(Dr.FernandoM edeiros)
Diagnostic hypotheses: 1) Chagas' disease; 2) pul-
monary thromboembolism; 3) ruptureof ananeurysmof the
thoracic aorta; 4) infectiousendocarditis.
(Dr.FernandoM edeiros)
Autopsy
Theheart weighed 550g, had agloboid formand amo-

derately enlarged volume(fig. 5). Theleft ventriclewashy-
pertrophied and markedly dilated, and no cavitary thrombi
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Fig. 5- Grossappearanceof the heart with enlargement of thevolume, globoid form,
and theextracardiac segment of thecatheter of the pacemaker.

could be seen. Thetip of the catheter of the transvenous
pacemaker was firmly impacted in the right side of the
ventricular septum, where asmall thrombus was present.
However, alarge thrombuswas detected around the cathe-
ter of the pacemaker in theright atrium, where it was also
adhered, closetotheright atrial appendage (fig. 6). A focal
organized thrombosiswas present in theright ventricular
apex, and afocal organizing thrombosiswaspresent inthe
left atrial appendage. The microscopic examination of the
myocardium reveal ed foci of mild myocarditis constituted
by mononuclear cells, and areasof interstitial fibrosis.

The gross examination of thelungs showed extensive
and recent bilateral pulmonary thromboembolism, which
was more marked on the right side, with multiple areas of
recent hemorrhagicinfarct, mainly intherightinferior lobe
(fig. 7 and 8). The microscopic examination reveal ed the
presence of some organizing thromboemboli in the bran-
chesof the pulmonary arteries.

Other significant findings of the postmortem exa-
mination were the following: mild chronic passive con-
gestion of theliver and lungs; mild thickening of the free
margin of the mitral and aortic valves, consequent to
dilation of the valvar rings; and dilation of the ascending
aorta, whose diameter at the level of the valvar ring
measured 4.5cm.

(Dr.LuizAlbertoBenvenuti)
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Fig. 6 - View of the opened right cardiac chambers, where one can seealargeatrial
thrombus around the catheter of the pacemaker (arrow) and a small thrombus
associated with thetip of the catheter (arrow heads).

Fig. 7 - Grossappearanceof theright lung with diffuse pulmonary thromboembolism
inthelargearterial branches (arrows) and peripheral areas of recent hemorrhagic
infarct (arrow heads).

Anatomicopathological diagnoses: 1) Chronic cha-
gasi c cardiomyopathy; 2) thrombosi saround the catheter of
the pacemaker; 3) massive pulmonary thromboembolism.

Commentsof thespecialistin artificial car diac sti-
mulation

The patient isa 64-year-old femal e with dilated cha-
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Fig. 8 - Microphotograph of lung showing recent thromboembolism (asterisk) of a
large branch of the pulmonary artery. Hematoxylin and eosin, x 16 (original
magnification).

gasic cardiomyopathy and aneurysm of the ascending
aorta, who al so had mitral and aortic valvular heart disease
secondary to dilation of thevalvar rings. The patient had a
long evolution with progressive congestive heart failure,
requiring frequent adj ustmentsin the medi cation.

After the diagnosis of bradyarrhythmia (sinus bra-
dycardia, junctional escapes, atrioventricular block of
nodal behavior), supraventricular paroxysmal tachycardia,
and complex ventricular arrhythmia, shewasreferred for
artificial cardiac stimulation. She underwent, at first,
implantation of atemporary ventricul ar pacemaker, and | ater,
implantation of a permanent ventricular endocardial
pacemakey.

The patient evolved with severe dyspnea, requiring
artificial ventilation. Shewasreadmitted to the hospital on
the 20" day after pacemaker implantation and died 2 days
later dueto hypoxemia.

The autopsy showed pulmonary thromboembolism
and thrombi in theright and left atria; theright atrial
thrombus al so involved the catheter of the permanent
pacemaker.

The 2 following points are worth discussing: 1) the
first isthe permanent cardiac artificial stimulation mode
indicated for this patient; 2) the second involves the
genesisand prophylaxisof pulmonary thromboembolism.

In regard to thefirst point of discussion, the stimu-
lation mode indicated for the patient, enough evidence
existsthat individual s with disease of the sinus node and
an implanted pacemaker stimulating the atrial chamber
(purely atrial or atrioventricul ar) havealower incidence of
episodes of paroxysmal atrial fibrillation, of chronic atrial
fibrillation, and of cerebral thromboembolism than indi-
vidualswith ventricular pacemakersdo?*%. Inthespecific
caseof our patient, an atrioventricul ar pacemaker could be
very useful in preventing atrial fibrillation, because an
advanced atrioventricular block already existed.

The occurrence of pulmonary thromboembolismin
this patient isalso of note. Far from being aless expected
fact, the prophylaxisof thromboembolisminthistypeof pa-
tient should beaimed at. Asthe patient had dilated cardio-
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myopathy and al so disease of thesinusnodewith atrial ar-
rhythmia, her chances of devel oping pulmonary thrombo-
embolism should be higher. In addition to these 2 factors,
wealso had the presence of thecentral venouscatheters, of
theel ectrode of thetemporary pacemaker, and theelectrode
of thepermanent pacemaker.

In the specific case of the permanent pacemaker, an
elevated incidenceof thrombosisof the subclavianveinhas
been recently reported, with or without clinical mani-
festation of deep venousthrombosisof the upper limbs. In
astudy carried out in our service, digital phlebography
performed 6 months after implantation of the pacemaker
showed varied degreesof stenosisof thesubclavianveinin
approximately half of the patients. Severeaterations, such
astotal thrombosiswith collateral circulation, werefoundin
approximately 10% of the patients. Multivariate analysis
showed that these findings were more frequent in in-
dividualswith severeventricular dysfunction and in those
who underwent implantation of atemporary pacemaker
prior toapermanent one. Atthemoment, weare starting to
establish a protocol aiming at the prophylaxis of the
thrombosis of the subclavian vein in individual s with
permanent pacemakers.

The discussion of this clinical case represents an
excellent opportunity for rethinking the use of anticoagu-
lation inthese patients.

(Dr.RobertoCosta)
Comments

Our patient isafemale with chronic chagasic car-
diomyopathy, initsarrhythmogenic and congestive form,
who underwent implantation of a permanent transvenous
pacemaker for treating atrioventricular block. Theformation
of thrombi around the catheter, particularly in the right
atrium, generated massive pulmonary thromboembolism,
which constituted theterminal cause of death.

Catheters of transvenous pacemakers may be asso-
ciated with venousatrial or ventricular thrombi. Almeidaet
al ¥ reported 2 autopsi eswherethrombi associated with the
catheter of apacemaker were observed, and where pul-
monary thromboembolismwasdirectly relatedtodeathina
patient who also curiously had chronic chagasic car-
diomyopathy. Pulmonary thromboembolism, however, is
considered arare complication of the use of transvenous
pacemakersin case seriesabroad. Analysisof 81 autopsies
performed in 649 patients, in whom a permanent trans-
venous pacemaker had been implanted, revealed the
occurrence of pulmonary thromboembolismin only 3
patients, of whom only 1 had his death directly related to
thislatter pathology 2. However, if we consider specifically
chronic chagasic cardiomyopathy, we know of no study
that assesses the incidence of thrombosis and pulmonary
embolismassociated with the catheters of apacemaker.

(Dr.LuizAlbertoBenvenuti)
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