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Restrictive cardiomyopathy in children

Ultrastructural findings
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Summary. Restrictive cardiomyopathy is usually
related to fibrosis of the endocardium or to an
infiltrative disorder. However, in few cases, it can
be due to isolated pathology of the myocytes but
such alterations are not well characterized. This
paper reports the disease in two 7 year old patients.
There was severe venous congestion and catheter-
isation revealed increased end diastolic pressure in
the ventricles. Both pericardial and myocardial
biopsies were performed, as the clinical and hae-
modynamic data were indistinguishable from con-
strictive pericarditis. The structure of the pericar-
dium was normal. The endocardium was not thick-
ened. The interstitium of the myocardial tissue was
not increased. Electron microscopic examination
revealed intracellular masses of disorganized myo-
filaments. These large deposits may have produced
decrease compliance of the myocytes and of the
ventricular walls.
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Introduction

Idiopathic restrictive cardiomyopathy is uncom-
mon in children. Its clinical and haemodynamic
profiles are usually indistinguishable from con-
strictive pericarditis, so pericardial and myocardial
biopsies are necessary for the diagnosis (Batisse
1981). We report two patients whose stiffening of
the ventricular walls was secundary to lesions of
the myocytes.
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Observations

Two seven year old children were admitted with an exertional
dyspnoea. One of them had a recent history of previous viral
infection. The clinical data were essentially the same. Examina-
tion disclosed engorgement of the jugular veins and enlarge-
ment of the liver. A systolic murmur was heard at the apex
and an early third sound was audible. The electrocardiogram
revealed a bilateral atrial hypertrophy and a right bundle
branch block. The chest X ray showed an enlarged cardiac
silhouette; the cardiothoracic ratio was 0.66. M-mode and two-
dimensional echocardiography demonstrated enlargement of
both atria and the inferior vena cava. The thicknesses of the
ventricular walls were not increased. The pericardium was nor-
mal. Right and left catheterisation were performed: the mean
right atrial pressure ranged from 10 mm Hg to 15 mm Hg, and
the pulmonary arterial wedge pressure was 15 mm Hg and
17 mm Hg. The end-diastolic pressures of the right ventricle
(10 mm Hg and 18 mm Hg) and of the left ventricle (17 mm Hg
and 18 mm Hg) were increased, with dip-plateau morphology.
A diagnosis of restrictive cardiomyopathy was made. However,
in order to exclude the diagnosis of constrictive pericarditis,
both pericardial and myocardial surgical biopsies were per-
formed. Myocardial tissue was obtained from the apex of the
right ventricle with a Tru-Cut* needle (Travenol Laboratories,
USA). It was immediately immersed in 1% cold procaine hy-
drochloride and fixed during 24 h in 2% cold glutaraldehyde
in 0.1 M Sorensen’s buffer, pH 7.3. After washing, the tissue
was post-fixed in osmium tetroxyde, dehydrated and embedded
in Epon. Semithin sections (1 pm thick) were stained with alka-
line toluidine blue. The average transverse diameter of the myo-
cytes was obtained by measuring the shortest diameter of at
least 15 cells. The quantitation of interstitial tissue was obtained
by analysing the micrographs with a digital planimeter (Digi-
plan*, Kontron). The diameter of the myocytes was subnormal
in both cases (22 and 16 pm respectively, vs 19.4 ym in our
laboratory). The ratio of interstitium was subnormal in one
case (27%) and slightly increased in the other (36% vs 26%).
No inflammatory cells were seen. The endocardium was not
significantly thickened. Ultrathin sections were stained with
uranyl acetate and Reynold’s lead citrate and examined with
a EM 300 clectron microscope. The most striking lesion was
the presence of large masses of electron dense material; they
extended as apparent streams between adjacent myofibrils
(Fig. 1). In some cells, these masses occupied the whole cyto-
plasm (Fig. 2). On high magnification, one could observe small
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areas of dark material, scattered between large aggregates of
highly disorganized filaments (Fig. 3). In other cells, these areas
were amorphous and not homogenous. They were surrounded
with many residual bodies. The other alterations were foci of
myofibrillar disruption, and degenerative vesicles. The mito-
chondria were normal. The shape of the nuclei showed marked
foldings and convolution of their membranes; the chromatin
was condensed, and irregularly distributed. Light microscopic
examination of the pericardium revealed normal thickness and
structure.

Discussion

Restrictive cardiomyopathy is a form of myocar-
dial disease characterized by an increased ventricu-
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Fig. 1. Streaming of electron dense
material between adjacent myofibrils.
Longitudinal section ( x 5400)

Fig. 2. Large masses of electron dense
material. Transverse section ( x 1710)

lar wall stiffness. The right and left end-diastolic
pressures are increased, and the clinical conse-
quence is systemic venous congestion (Benotti
et al. 1980). The clinical profile is usually indistin-

- guishable from a constrictive pericarditis, so peri-

cardial and myocardial biopsies are generally help-
ful for the diagnosis (Batisse et al. 1981). Some
specific heart muscle diseases restrict the filling of
the ventricles. They are usually secondary to an
infiltrative disorder such as amyloidosis, haemoch-
romatosis, glycogen storage disease, mucopolysac-
charidoses, sarcoidosis and sclerodermia (Siegel
et al. 1984). Restrictive cardiomyopathy includes
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endomyocardial fibrosis and Loéffler endocarditis
which are essentially the same condition, related
to an eosinophilic endomyocardial disease (Report
of the WHO/ISFC task force). However, the pres-
ent cases are different: their pathological basis is
related to an abnormality of the ultrastructure of
the cardiac myocytes. We believe that the intracel-
lular deposits decrease their compliance. They may
be highly disorganized sarcomeres: the small areas
of electron dense material are probably Z band
proteins, because their fine structures are identical.
Furthermore they are continuous at some points
with Z bands of normal myofibrils. The filaments
are similar to actin (Fig. 3). Boffa (1983) reported
two patients with necropsy histological examina-
tion of the heart and Arbutini (1983) one patient
with endomyocardial biopsy; their findings were
of cell disarray and an increased transverse diame-
ter of the myocytes. We believe that these cases
are not restrictive, but true hypertrophic cardio-
myopathies with an increased stiffness of the left
ventricular walls: cell disarray is a specific and sen-
sitive marker of hypertrophic cardiomyopathy if
it is widespread (Becker 1982; Maron 1981), so
it can be accuratly judjed from necropsy sections.
In the two cases of Benotti (1980), the histological
structure of the myocardium is normal. In four
patients described by Siegel (1984), the microscopic
examination revealed an interstitial fibrosis and
non specific alterations of the myocyte. Case re-
ports by Dubost (1980) describe two patients with
evidence of intracellular deposits of disorganised
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Fig. 3. Fine structure of the intraceltular
masses. Longitudinal section ( x 19800)

filaments. These two cases are similar to the pres-
ent ones. Such a form of primary restrictive cardio-
myopathy without endomyocardial fibrosis is ob-
served exceptionaly, due to an ultrastructural alter-
ation of the myocytes.
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