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Introduction

Several different etiologies may be re-
sponsible for non-immunologic hydrops
fetalis, cardiovascular abnormalities ac-
counting for about 26% of all cases in re-
cent decades1. Structural or functional le-
sions, resulting in right atrial pressure or
volume overload and subsequently in an el-
evation of the systemic venous pressure,
may cause hydrops, with a hypoplastic left
heart syndrome and fetal tachyarrhythmias
being the most common associated condi-
tions. Other rare causes include myocardi-
tis, idiopathic arterial calcification, car-
diomyopathies, cardiac tumors, and high
output heart failure.

Case report

A 29-year-old woman, gravida 2, had a
diagnosis of severe hydrops fetalis discov-
ered during routine echographic evaluation
at 30 weeks of gestation. She delivered a
dead fetus after a few days. There was no
history of maternal illness in the previous
months of gestation. The TORCH, HCV,
HIV, HbsAg and VDRL titers were negative.
Her blood type was 0, Rh positive. Routine
ultrasound examination at 12 and 22 weeks
of gestation had shown normal development
of the fetus, with the second echography re-
vealing a 4-chamber view of the heart and
good ventricular contractility. The first preg-
nancy had resulted in an uncomplicated full-
term delivery of a healthy child.

At autopsy, the fetus weighed 2250 g
and was grossly hydropic with widespread

skin edema, pleural effusion, ascites, and
congestive hepatosplenomegaly. The heart
weighed 35 g and had a peculiar configura-
tion with a large right atrium and the ven-
tricles almost entirely separated by a deep
groove (Fig. 1). An X-ray of the heart
demonstrated diffuse calcification of the
left ventricular epicardium and foci of cal-
cification at the atrioventricular junction
(Fig. 2). On a simulated 4-chamber section,
the ventricles had the appearance of two
separate sacs with thick walls and small
cavities (Fig. 3). The membranous septum
was identifiable and constituted the only
site of attachment of the ventricles. There
was no interventricular communication. It
therefore seemed that the deep groove had
divided the muscular septum into two parts,
one for the right ventricle and one for the
left. The heart valves were identified and
were morphologically normal. The visceral
pericardium was thick and hard on cut, in
particular around the left ventricle. The
coronary arteries originated from the right
and left sinuses of Valsalva. The common
stem of the left coronary artery gave rise to
two descending branches, one to the right
and one to the left ventricle, and to the cir-
cumflex artery. Macroscopic examination
of the other organs did not reveal any fur-
ther anomalies. At routine stain (hema-
toxylin-eosin, Weigert’s elastic van Gieson,
periodic acid-Schiff and Masson tri-
chrome) microscopy, the endocardium was
found to be normal in appearance, and the
inner and medial portion of the myocardi-
um were found to consist of myocytes of
regular size, normally arranged and dis-
playing changes of colliquative myocytoly-
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sis. Striking features included marked fibrosis involv-
ing the epicardium and the outer layer of the myocardi-
um with large areas of calcification, foci of chronic in-
flammation and widespread dilation of the lymphatic
vessels (Fig. 4). A histopathologic diagnosis of con-
strictive fibro-calcific pericarditis was made. Micro-

scopic examination of the other organs and tissues pro-
vided no significant findings.

Five formalin-fixed, paraffin-embedded myocardial
sections were tested for the presence of enterovirus
genomes (poliovirus, echovirus and coxsackievirus) by
means of the polymerase chain reaction (PCR). RNA
was extracted using the Extraffin Kit (Amplimedical-
Bioline, Turin, Italy). After retrotranscription of RNA,
we proceeded to amplify DNA by means of nested PCR
(Enterovirus Kit Amplimedical-Bioline). Primers di-
rected to highly conceived sequences in the 5’ untrans-
lated region of the enterovirus genome were employed.
Adequate positive and negative controls were used. The
reaction products were visualized under UV light after
electrophoresis of 10 �l of the reaction solution in 2%
agarose gel. The positive control produced a 297 bp
fragment. All myocardial sections were negative.

Discussion

In the present case, the blood circulation through
the heart was regular, but with a pattern of “restrictive
physiology”. Gross examination allowed the exclusion
of a secondary form of endocardial fibroelastosis, as
well as of other pathologic processes with predominant
endocardial involvement. The marked wall thickness of
the ventricles, particularly of the left one, suggested ei-
ther a form of hypertrophic cardiomyopathy2,3 or an in-
filtrative heart disease. However, histologic examina-
tion of the myocardium showed no extensive disarray,
interstitial fibrosis, severe hypertrophy of single my-
ocytes or the characteristic lacework appearance of
cells containing glycogen deposits.

In our case, hydrops fetalis was coexistent with con-
strictive pericarditis and with the abnormal develop-
ment of the cardiac ventricles which looked like two
separate sacs attached only at the upper segment of the
interventricular septum. As for the pathogenesis of this
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Figure 1. The anomalous configuration of the heart is shown. Note the
deep interventricular groove and the large right atrium.

Figure 2. Heart X-ray clearly demonstrating calcification of the left ven-
tricular epicardium and of the atrioventricular junction.

Figure 3. A simulated posterior 4-chamber section of the heart, showing
the separated thick-walled ventricles and the enlarged right atrium.

Figure 4. Histologic appearance of the constrictive pericarditis. Marked
fibrosis and foci of calcification are present in the epicardium and in the
subepicardial myocardium (Masson trichrome stain, original magnifica-
tion 40�).



unique anomaly, three hypotheses could be put for-
ward: 1) the deep interventricular groove could have
been consequent to incomplete fusion of the two prim-
itive tubes or 2) it could have been due to excessive sep-
tal reabsorption by apoptosis, or else 3) chronic peri-
carditis might have hindered the normal growth and di-
vision of the primitive ventricle during early embryo-
genesis.

Cardiac calcification was dystrophic in origin, as it
mainly occurred in areas of pericardial and myocardial
fibrosis. No pathologic condition predisposing to
metastatic calcification, particularly renal diseases, was
observed, and the extremely rare form of idiopathic cal-
cification which affects the arterial district could also
be ruled out4,5.

Almost any form of pericarditis may lead to con-
striction and in many cases the etiology remains un-
known. The time interval between the acute phase and
the development of constriction may be a matter of
days, weeks or even years6,7. Since the mother had al-
ways enjoyed good health, and autopsy of the fetus had
not revealed any other malformation or systemic dis-
ease, the hypothesis of a viral origin of the pericarditis
was highly suggestive. In actual fact, there is strong ev-
idence that enterovirus infection in pregnancy may be
subclinical or may cause minimal symptoms in the
mother, while transmission to the fetus may give rise to
severe congenital heart disease, particularly myoperi-
carditis8-13. Even if sophisticated techniques are em-
ployed, the isolation of the virus from the pericardial or
myocardial tissue is rarely possible and only the detec-
tion of immunotype-specific IgM antibodies may indi-
cate this etiology14.

In conclusion, though our attempts at visualizing
the enterovirus genome in the heart were unsuccessful,
a transplacental viral infection appears as the most like-
ly cause of both the cardiac malformation and the con-
strictive pericarditis or of the constrictive pericarditis
subsequently leading to the cardiac malformation. The
end result was a morphologic and physiologic pattern

of restrictive cardiomyopathy with severe obstruction
to diastolic ventricular filling and a consequent in-
crease in the systemic venous pressure and fetal hy-
drops.
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