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Objective - To evaluate the clinical meaning of asci-
tes and the main features of patients with ascites and endo-
myocardial fibrosis.

Methods - We studied 166 patients with endomyocar-
dial fibrosis (mean age 37 years, 114 women) treated over
the last 20 years. Ventriculography findings, surgery or
necropsy confirmed the diagnosis in all patients. Most pa-
tients belonged to New York Heart Association Functional
Class III/1V (134, 83.7%,). Eighty-one (50.6%) had biven-
tricular, 28 (17.5%) had right ventricular, and 51 (31.8%)
had left ventricular involvement. During follow-up, 56
patients died.

Results - Ascites was present in 67 (41.8%) patients,
and right ventricular involvement was present in 59
(88%). In the comparison between patients with or wi-
thout ascites, those with ascites had higher mortality
(49.2% and 24.7%, respectively). Patients with ascites had
a higher incidence of edema (95% vs. 43%), hepatomega-
ly (5.8cm vs. 4.1cm), mean right atrium pressure (19.3 vs.
12mmHg), and final right ventricle diastolic pressure
(18.7vs. 12.9mmHg). Also, patients with ascites had a lon-
ger history of illness (5.1 and 3.9 years, respectively) and
had atrial fibrillation more frequently (44.7% vs. 30.1%,).

Conclusion - Ascites was observed in less than 50% of
cases of endomyocardial fibrosis and was associated with
greater involvement of the right ventricle and with a lon-
ger duration of the disease, thus being a characteristic of
a worse prognosis.
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Endomyocardia fibrosisisarestrictivecardiopathy that
may evolveto cardiacfailure, whichisdifficult tocontrol 1.
Its detection enables, in most cases, recommendation for
surgical treatment, with resection of fibrotic tissue and
control of cardiacfailurez481,

Ascitesisavery important featureinthe diagnosi s of
endomyocardial fibrosis. When it is associated with peri-
pheral edema, andeveninitsabsence, itisvaluedasanindi-
cation of arestrictive syndrome and must betakeninto ac-
count asan etiological factor.

Theobjective of thisstudy wasto eva uatetheimpor-
tanceof ascitesrelated toitsclinical andlaboratory charac-
teristics, for the purpose of eval uating whether the presen-
ceor absence of ascitesidentifies patientswith different cli-
nical coursesand different prognoses.

Methods

Westudied 166 patientswith endomyocardial fibrosis
followed at the Instituto do Coragdo-HC/FMUSP since
1978; 114werewomenand 46 weremen. Agerangedfrom5
to 64 years(mean 34.3+13). Diagnosi swasconfirmed by he-
modynamic and angiographic studiesin 133 patients, by
surgery in 88 patients, and by dataobtainedin necropsy in
30 patients.

Dataobtai ned through angiographic study or necrop-
sy reveal ed that 81 patients had biventricular, 28 had right
ventricular, and 51 had left ventricul ar involvement. Based
onthefindings, involvement wasclassified asmild, mode-
rate, or severe. Involvement of theright ventriclewasconsi-
dered mildin 52 cases, moderatein 52 and severein 56 ca-
ses. Involvement of theleft ventriclewasmildin 28, mode-
ratein 82 and severein 49 cases.

Most patients were symptomatic, and 134 had New
Y ork Heart Association (NYHA) functional classeslI/IV
cardiacfailureand 25had NY HA classesl/II.

Duringfollow-up, 56 (35%) patients died.

Regardingclinical features, 142 (88.8%) had dyspnea, 104
(65.4%) had swelling of thelower limbs, and 112 (70.4%) had
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hepatomegaly. In 96 (65.4%), regurgitant systolic murmur was
present. Proto-diagtolicknock wasdescribedin77 (48 4%0) patients
Atrid fibrillation wasverified in 58 (36.3%) cases. Axtiteswas
detected by physica examinationin67 (42.1%) petients.

Duringfollow-up, 96 patientsunderwent echocardio-
graphic study. Becausefollow-upwaslong, echocardiogra-
phieswere performed using different machinesand techni-
ques, thus, wewill only highlight the measuresobtained by
M-mode, commontoall thecases. Mean|eft ventriclediame-
terwas51.9+9.6mm, left atrium diameter was42.2+9.6mm,
and | eft ventriclegjection fractionwas0.72+0.09.

Hemodynamic study wasperformedin 130 (31.2%) pa
tients. Meanright atrial pressurewas15.0+7.4mmHg, right
ventricular end diastolic pressurewas 15.3+7.1mmHg, left
ventricular systolic pressurewas42.9+20.6mmHg, | eft ven-
tricular end diastolic pressurewas21.8+10.4mmHg and I eft
ventricular systolic pressurewas119.4+19.7mmHg. Tricus-
pid regurgitationwas observedin 98 (61.4%) patients and
mitral regurgitationin 102 (63.7%) patients.

Accordingto ventricul ographic appearance, thedegree
of fibrosiswasclassified asmild, moderateor severe. Fibrosis
was considered mild when small changeswereobservedin
ventricular morphology, mainly aregtrictionintheinflowtract
or apex. Moderate fibrosis was characterized by evident
reductioninthediastolicventricular dimensiontogether with
endocardid irregularitiesof theapical region. Severefibrosis
was characterized by agrossy abnormal appearance of the
ventricular chamber indiastole(thechamber beingreducedin
sizeandacquiringatubular formowingtotheamost comple-
teelimination of theinflow tract and obliteration of theapex).

Patientswerefollowed annually. Thosewho failed to
attend their scheduled follow-up visit were contacted by te-
lephone or letter or by both telephone and | etter at least
threetimes. Themean follow-up period was4.2+4 years. Se-
venteen patientswerelost tofollow-up during thefirst yesar.
Deaths occurred in 56 (34%) patients, 27 among patients
treated clinically and 28 among patientstreated surgically.

Patients were divided into 2 groups according to the
presence or the absence of ascites. We eval uated whether
differencesexisted betweenthe 2 groupsregarding clinical
symptoms, or in echocardiographic and hemodynamic fin-
dings. Kaplan-Meier survival curveswereconstructed for
those with and without ascites. Differences between the
curveswereanalyzed withthelog-rank test. Chi-squared
analysiswas used to test the association between severa
variables. A pvalue<0.05wasconsidered significant. Sta-
tistical analysiswasperformed using SAS (Statistical Ana-
lyses Systems) software.

Results

Asciteswas observed during clinical examinationin
67 (42.1%) patientstreated at our ingtitution. Tablel shows
clinical characteristics of patients with or without ascites
and table Il shows echocardiographic, hemodynamic and
ventricul ographic data. Patientswith asciteswereyounger
than thosewithout it.
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Table I — Clinical profile of patients according to the presence
(A+) or absence (A-) of ascites

A+ A- p

Number 67 93

Age 34+12.8 39.8+12.6 0.0051
Femde 48(71.6%) 66(69.9%) 0.892
FCI/NIV 67(100%) 68(73.1%) 0.001
FA 37(55.2%) 64(69.5%) 0.064
Dyspnea 60(89.5%) 81(88%) 0.767
Chest pain 7(10.4%) 30(32.6%) 0.001
Hepatomegaly 60(89.5%) 52(56.6%) 0.001
Peripheral edema 64(95.6%) 40(43.4%) 0.001

Proto-diastolic knock  37(55.2%)
Systolic murmur 40(59.7%)
Ventricular involvement  42/17/8

40(434%)  0.143
56(69.8%)  0.882
39/11/43 0.001

(Bi,RV,LV)
Surgical patients 42(62.6%) 46(49.4%)  0.085
Deaths 34(50.7%) 33(354%)  0.0021

FC- NYHA functional class; AF- atria fibrillation; Bi- biventricular
involvement; RV- prevalent involvement of right ventricle; LV- prevalent
involvement of left ventricle.

Table II — Data from echocardiographic, hemodynamic and
ventriculographic study, according to the presence (A+) or absence
(A-) of ascites

A+ A- p
L eft atrium diameter (mm) 42.7+9.2 42.0+8.6 0.7482
Diastolic diameter of LV (mm)  48.3+10 53.5+9.1 0.0131
Ejection fraction of LV (%) 71.8+8.5 72.5£9.4 0.1342

Pressure of left atrium (mmHg)  19.2+6.5 12.0¢6.5 <0.0001
Fina diastolic pressure

of RV (mmHg) 18.6+6.4  12.8+6.6  <0.0001
Systolic pressure

of RV (mmHg) 38.7421.6 46.0+19.5  0.454
Diastolic pressure

of LV (mmHg) 20.749.3 22.6+11.1 0.3091
Systolic pressure

of LV (mmHg) 113.1+16.4 124.1+20.6 0.0010

Tricuspid regurgitation
Mitral regurgitation
Fibrosis intensity

48(88.9%)  49(59.7%) 0.001
43(76.8%)  58(69%) 0.317

RV (Mi, Mo, 1) 9/23/35 43/29/21 0.001
Fibrosis intensity
LV (Mi, Mo, 1) 18/33/16  11/49/33 0.037

LV- left ventricle; RV- right ventricle; Mi- mild; Mo- moderate; |- intense.

On physical examination, patients with ascites fre-
guently had more hepatomegaly and peripheral edemaand
less chest pain than the patientswithout ascites. Theinci-
dence of dyspnea, proto-diastolic knock, and regurgitant
systolic murmurswasthe samefor both groups.

Patientswith asciteshad | eft ventricleswith lower dia-
meters on echocardiographic examination (48.3mm vs
53.54mm, p=0.0131). Inthe hemodynamic study, patients
with asciteshad higher meanright atrial pressureand right
ventricular end diastolic pressure, and lower | eft ventricular
systolic pressure. In ventricul ography, agreater number of
patientshad tri cuspid regurgitation (p=0.001), and the pro-
portion of patientswith agreater intensity of right ventri-
cular fibrosiswashigher (p=0.001).
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The proportion of patients who underwent surgery
was slightly greater among those with ascites (62.6% vs
49.4%), but thisdifferencedid not reach statistical signifi-
cance(p=0.085).

Mortality was higher among patients with ascites
(p=0.0021). Analysisof theKaplan-Meier survival curves
revealed that patientswith ascitesreached 30% mortality at
twoyears, whilethosewithout asciteshad amortality rate of
15%at eight years(p=0.00009) (fig. 1).

Discussion

The main findings of this study include: 1) ascitesis
frequent in patientswith endomyocardial fibrosis(inciden-
ceof 42.1%), 2) ascitesisusually associated with hepatome-
galy and peripheral edema, 3) ascitesisrelatedto agreater
hemodynamic and morphol ogical involvement of theright
ventricle, 4) ascitesisassociated with the presenceof tricus-
pidregurgitationinthehemodynamic study, 5) presence of
ascitesisassociated with aworse prognosis.

Ascites appearsto be asign frequently found in res-
trictive cardiomyopathies and is considered an important
factor for diagnosisof thoseentities. It may be present both
inconstrictivepericarditesand inendomyocardial fibrosis,
which suggeststhe need for confirming thediagnosis.

Thepresenceof ascitesin patientswith endomyocar-
did fibrosisismentionedinthemajority of articlesthat dis-
cussthe disease”. It isworth noting that, generally, no
specia pointismadeinthesearticlesabout stressingitsim-
portance; it is presented as another clinical sign of right
ventricular involvement. Itsincidenceranged between 28%
and 100% of reported cases. No concern,inmost articles, is
shown about verifying whether ascitesisimportant in the
follow-up of patients. When wecompare our analysiswith
thoseintheliterature, we observethat intheliterature the
reported frequency of ascitesis greater, because in these
studies most patients had biventricular involvement or
isolated right ventricular involvement. Anaysesof patients
with prevalent |eft ventricular involvement, such asours,
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Fig. 1- Kaplan-Meier survival curvesfor patientswith and without ascites.
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arerare, becauseinthemajority of the cases, endomyocar-
dia fibrosisisdiagnosed because of itscongestivemanifes-
tations and because of the presence of ascites.

Inour data, we haveagreat number of caseswith pre-
valentinvolvement of theleft ventricle. Thesepatientshad
chest pain and underwent cineangiography with ventri-
culography, which facilitatesthediagnosisof endomyocar-
dial fibrosis. Asciteswasmorefrequent among patientsin
whom the disease involved theright ventricle, and the
greater theinvol vement the more frequent the presence of
ascites. Thus, in patients with severe fibrosis of theright
ventricle, theincidence of asciteswas 52%. In those with
moderatefibrosis, it was 34%, and inthosewith mildfibro-
sis, itwas 13%, indicating how important chamber oblitera-
tion (fibrosisintensity) isintherestrictivesyndromeandin
hemodynamic changesthat lead to the genesis of ascites.

When we analyzed ascitesin rel ation to the chamber
involved, we observed that biventricular involvement was
presentin 52.5% of patients, right ventricular involvement
waspresent in 60.7% and preval ent involvement of theleft
ventriclewaspresentin 15.6%. Thesedatashow theimpor-
tanceof right ventricular involvement.

If right ventricleinvolvement isthe cause of ascites,
why do some patientswith endomyocardial fibrosisof the
left ventricle have ascites? Onehypothesisisthat at autop-
sy wecanusually detect involvement of both chambers. In
many cases, thisinvolvement isnot important enough to
determinedistortionsin the chambersand we cannot iden-
tify right ventricular involvement intheclinical or laboratory
examinations. These casesareidentified asdominantinvol-
vement of theleft ventricle, but, probably, minimal changes
intheright ventricleareenoughto explain alterationsres-
ponsiblefor the appearance of ascites™. Infact, thisdisease
isseldomexclusively univentricular. Another possibility is
that ascitesisdueto aninflammatory processof the perito-
nious. Researchers who have observed the high level of
proteins and |eptocytosis in ascites effusion defend this
hypothesis 2,

Patients with ascites more often had signsrelated to
theinvolvement of theright chambers, such ashepatome-
galy and peripheral edema, usually present in casesof con-
gestive heart failure. Patients with ascites were younger,
what could berelatedtothecharacteristicsof right heartin-
volvement, because sincetheright ventriclewasasmaller
muscular mass, it resultsin earlier symptomswhen compa
redtotheleft ventricular involvement.

Atrid fibrillation, whichisal so associated withaworse
prognosis, was slightly more frequent among the patients
with ascites, but no statistically significant differenceexis-
ted between thetwo 2. Thepresence of murmur, identifying
mitral and tricuspid regurgitation, wasmorefrequent among
patientswith ascites. The presenceof tricuspid regurgitati-
onincreasesclinical manifestationin casesof cardiacres-
triction because the ventricles |ose the ability to adapt to
thevolumeof regurgitation, asin casesof endomyocardial
fibrosis, which explainsthe higher incidence of ascitesin
these patients.
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Datafrom hemodynamic examinationsconfirmedthis
assessment. Patientswith ascites had greater elevationin
mean pressure of theright atrium and inthefinal diastolic
pressure of theright ventricle, whichindicatesgreater in-
volvement of theright ventricle. They also show that nore-
|ation existsbetween the presence or absence of ascitesand
theintensity of the involvement and restriction of the | eft
ventricle, because thefinal diastolic pressuresin theleft
ventriclesweresimilar in both groups.

Mortality was higher in patients with ascites, which
may bebecauseitisaclinical manifestation of right ventri-
cular involvement, whichisassociated with aworse prog-
nosis, asisreportedintheliterature’”. Right ventricular in-
volvement characterizesagroup with greater cardiac oblite-
ration and a higher frequency of tricuspid regurgitation,
both of whichareclinical situationsthat aggravatetheevol-
vement of patientswiththisdisease.
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Weverified that asciteswasdightly morefrequentin
patientsreferred for surgery, afinding that was probably
related to the greater difficulty in clinically controlling
these patients, a condition in which surgery is recom-
mended.

Kaplan-Meier survival curves(fig. 1) show that the
prognosis of patients with ascitesis poorer than the
prognosis of those without ascites. These curvesdiffer
from the beginning of the study and separate progressi-
vely.

Theresults of thisanalysis confirm that right ventri-
cular involvement ismore harmful to patientsand, inthose
with clinical manifestations such as ascites, surgery must
berecommended asearly aspossible, becauseit canrever-
seor minimizehemodynamic alterationsthat determinethis
worse evolvement, improving the patient’ sprognosis, ac-
cording to severa studies®*81013,
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