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Endomyocardial fibrosis is possibly an
interstitial heart disease

C. C. Kartha

Division of Pathology, Sree Chitra Tirunal Institute for Medical
Sciences and Technology, Thiruvananthapuram 695 011, India

To obtain clues to the pathogenesis of endomyocardial
fibrosis (EMF), autopsy material from 42 patients and
biopsy specimens from 89 patients were studied
histologically. When full blown EMFE was present in one
cardiac ventricle, the contralateral ventricle with either
focal lesions or no visible lesions, had interstitial fibrosis
associated with increase in interstitial cellularity. It is
suggested that EMF may be a reactive and progressive
interstitial fibrosis, a result of cardiac fibroblast growth,
with or without proliferation and enhanced collagen
synthesis.

Since Gopi's! discovery of the prevalence of endomyo-
cardial fibrosis (EMF) In Kerala, the disease has been
extensively characterized in terms of clinical, radiclogical
and echocardiographic features?. The pathological
profile of the disease in Kerala has also been described
in detail>?. However, the pathogenesis of the disease
remains unclear and the early lesion elusive. In the
study reported here, pathological material has been
analysed to obtain evidence of early or active lesions
and identify histological features which would provide
clues to the pathogenetic mechanisms.

Autopsy material from 42 patients who died of EMF
and btopsy specimens from 89 patients with EMF, who
underwent endocardiectomy and valve replacement
from 1981 to 1991, form the basis of this study. The
hearts at autopsy were ¢xamined in detail for gross
lesions of the endocardium, myocardium, valves and
coronary arteries. Paraffin sections from tissue blocks,
representing all chambers of the heart, including the
uniavolved portions, stained with haematoxylin and
cosin were available from autopsy material. Biopsy
material from operated patients also included right
ventricular specimens from 27 patients with left
venitriculat disease.

In the absence of a gold-standard for early or active
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EMF, early disease was suspected in young paticnts,
and in contralateral ventricles with either visible focal
lestons or absence of visible lesions, when extensive
disease was present in -one wventricle. Patients -were
divided into two groups, viz. those up to the age of 13
years and those above the age of 13 yeats.

Histologic criteria evaluated were: (1) nature of
collagen, (fibrillar or hyalinized), cellularity, inflamma-
tion and calcification in the endocardium, (2} degenera-
tive or hypertrophic changes in the myocardium, (3)
celhularity (inflammatory or fibroblastic) and fibrosis
(pericellular, perivascular, plexiform or scars) In the
interstitium, and (4) vascular lesions (arteritis, mural
thickening).

The plan was to observe whether in ‘suspected early
EMF’ pathogenetic clues, viz. myocyte necrosis,
inflammatory lesions, small vessel disease or endocardial
thrombosis, were present.

The details of specimens reviewed i the study,
classified in terms of ventricular involvement of the
disease as well as age and sex of the patients, are given
in Tables 1 and 2. Histologic features 1n autopsy
specimens, depending on the age of patients, are
summarized in Table 3. No significant difference was
observed between the two age groups. Also, when
extensive disease was present in one ventricle, the
contralateral ventricle with either muld or no visible

Table 1. Details of autopsy specimens {N=42)
Age 013 vears

Age> 13 years

Male Female Male Female

BY EMF i i 0 }
With valve disease 0 0 3 |
LY EMF

No RV lesion 0 0 2 1
Focal RV lesion ! 1 3 6
With TOF 0 0 { 0
RY EMF

No LV lesion S ) 6 3
Focal LV lesion O 0 0 1
With valve disease 1 0 pi 2

BY, Biventnicular; EMF, endomyocardial fibrosis: LY, lelt ventricle;
RV, right ventricle; TOF, tetralogy of Fallot.
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lestion, did not show necrotic, thrombotic, vascular or
inflammatory lesions. The predominant form of fibrosis
in the myocardium was interstitial.

Autopsy specimens from ventricles with either focal
lesions or no visible lesions, and also right ventricular
biopsies from patients with left ventricular EMF,
revealed interstitial fibrosis and increase in interstitial
cellularity (Tables 4 and 5). The interstitial cells were
not inflammatory but resembled cardiac fibroblasts.
These cells were seen either as diffuse infiltration
(Figure 1a) or in focal aggregates (Figure 1b and ¢).
Mild thickening of the endocardium with interstitial
fibrosis extending into the subendocardium was
observed in one specimen.

There are essentially two views on the pathogenesis
of EMF. Overlapping pathologic features observed in
Loeffler’s endomyocardial disease and EMF have
prompted the suggestion that the two are different ends
of the same spectrum. Eosinophil-mediated myocardial
igury would induce necrosis and set the stage for
endocardial thrombosis which would heal and lead to
the fibrotic stage of the disease®. The second view
attributes endocardial fibrosis as a form of replacement

a
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fibrosis of parietal endocardium secondary to subendo-
cardial myofibre atrophy due to coronary arterial
changes of as yet unknown actiology®.

Our present study as well as earlier investigations’ ~
have contnbuted hittle to support either of the above
two views or the contention that EMF is a sequel to a
pancarditis of undetermined actiology. However, the
observation of increased interstitial cellularity and
interstitial fibrosis in one ventricle with focal or no
visible lesion, when the other ventricle is affected by

9

Table Z. Details of biopsy specimens (N=89)
Age (-13 years

L i —

Age > 1_3 ycars

Male Female Male Female
BV EMF 0 0 5 7
LV EMF
No RV biopsy 0 0 4 5
RV biopsy 2 1 5 i9
RV EMF 4 3 16 18
6 4 30 49

EMF, Endomycocardial fibrosis; LV: lei.‘; YE-l:l;ﬂC]E; IEV, right ventricle;
BV, biventricular,

Figure 1s-c. Photomicrographs of interstitild cellularty tn the
myocardiim, &, Diffuwe infiltration of intenubial cells thaematoxsin

cosin, x 100} b&e, Focal aggregates of interstitial eclls (haemato-
xylm-eosin, % 100).
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Table 3. Histologic features in autopsy specimens
Age > 13 years

Agpe 013 ycars

N=10 N=32

Endocardium

Cellulanty 1 4

Inflammation 4 9

Calaficanon 2 10
Myocardium

Myocyiolysis 3 19

Myofibre hypertrophy 6 Y |
Interstinial librosis

Periceliur 4 Y

Pemascular 3 g

Plexiform 1 10

Scars 4 15
Yascuiar lestons 3 19
Lymphatic ddatation 2 1t

Table 4. Histologic features in autopsy specimens

i —— il —
Cellular proliferation

Endocardial Interstitial

No. 0—13 >13 0-13 >13 years

LY EMF with

focal RV lesion 11 I | 2 2
LV EMF with

ne RV lesion 3 0 0 2 ]
MYD with

focal RV lesion 5 0 1 1 2
RY EMF wath

focal LV lesion ! 0 0 0 1
RV EMF with

no LV lesion 14 0 0 (0 3

kel

LV, left ventnicle:r RY, nglﬁ ve;tncle; E-M F,- Enaamyﬁcardlal fibrosis:
MVD, mitral valve disease.
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Figure 2, Pathways through which a morphologic picture of EMF
could result from diverse causes, TGF, transforming growth factor,
MBP, major basic protein; Ce, cenum; DNA, deoxynibonucleic acid.
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‘Table 5. Histolog:c features in right ventricular btopsies from
paticnts with left ventricular EMF

Number
LV EMF with RV biopsy 27
Myocardium not seen 5
RV within normal hmits 13
Lesions 9
Interstitial fibrosis 3
Interstitial cellularity 6
Endomyocardial fibrosts 4

EMF, Endomyocardial fibrosis; LV, Left ventricle; RV, Right
ventricle,

EMF could be an important clue in understanding the
pathogenesis of EMF. A similar finding has earlier been
reported in biopsy studies in patients with EMF!°,
Also, Connor et ¢l.® have found in early stages of EMF,
studied at autopsy, increased accumulation of muco-
polysacchandes, increased collagen and small foci of
fibrosis with scanty inflammatory infiltrate. No serious

_attention has been paid to the possible significance of

these observations. The increase in Interstitial cellularity
angd interstitial matrix components along with predomi-
nant perivascular and interstitial fibrosis, in the absence
of significant myofibre lesions and inflammation,
suggest that EMF is an interstitial disease, a reactive
stromal change.

Interstitial and perivascular fibroses are frequently
seen In reactive types of fibrosis accompanying
myocardial hypertrophy, e.g. renovascular hypertension
and atrophy, eg. kwashiorkor''. The restrictive
haemodynamics and macroscopic features of EMFE,
such as ventricular obliteration associated with retraction
of ventricular walls, are quite distinctive from the .
haemodynamics and morphology of any form of
reparative Or replacement fibrosis. They do not
resemble the morphologic spectrum of heart lesions
seen in healing of infarcts, post-inflammatory scarring
(e.g. myocarditis of diverse aetiology), post-degenerative
replacement, and healing of toxic necrosis, all of which
lead to scars and ventricular dilatation with poor
myocardial contractility as well as loss of systolic
function,

Morphologic features of EMF are found in the late
stages of Loeffler’s endomyocardial disease and occa-
sionally in toxicity due to anthracyclines and methy-
sergide’ 1213, Recent studies have shown that the
eosinophils contain, in addition to the cytotoxic major
basic protein, transforming growth factor, a potent
stimulant for fibroblast growth'?. Methysergide toxicity
is associated with aggressive fibrosis in other regions
like mediastinum and retroperitonium?'>, and by virtue
of its chemical structure, which is closely related to that
of serotonin, can cause direct stimulation in the growth
of fibroblasts!®, Anthracyclines also produce cardiac
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interstitial injury and matrix remodelling in addition to
their myocytotoxic actions’. It would seem that EMF
results 1n those instances where the interstitial injury
and response of the cardiac fibroblasts overwhelm
tnjury to the myocardial cell and/or the microcirculation.
Figure 2 summarizes the pathways through which a
morphologic picture of EMF could result from diverse
causes.

In conclusion, 1t 1s suggested that EMF is an
interstitial disease and that the cardinal feature is
abnormal stimulation of cardiac fibroblasts leading to
enhanced collagen synthesis. REntry of trophic factors
into the interstitium could be mediated by injury to the
microcircuiation and alterations in permcability. Myo-
cytolysis seen in EMF is a minor component and could
be caused by a combination of entrapment by fibrosis
and toxicity by the same factors which produce the
interstitial injury,
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Differential aggression towards alien
conspecifics in a primitively eusocial
wasp

Arun B. Venkataraman and Raghavendra Gadagkar

Centre for Ecological Sciences, Indian Institute of Science,
Banpgalore 560 012, India

When the members of a colony of the primitively
eusocial wasp Ropalidia marginata were removed from
their nests and introduced into a cage containing an alien
colony, the resident wasps in the cage treated different
classes of introduced animals differently, The young (<8
days old) introduced animals were allowed to join the
resident colony without any aggression.” The queer
amongst the introduced animals was immediately
attacked and killed. Of the remaining animals, some
were killed depending on how much time they had spent
away from their natal nests before introduction. These
results sugpest that aggression may be directed towards
aliens based on the perception of reproductive threat
from them.

Roraripia MarGiNATA (Lep.) (Hymenoptera: Vespidac)
is a primitively eusocial Polistine wasp abundantly
distributed in peninsular India. New colonies are

initiated, throughout the year, by one or a group of

female wasps. Even in the latter, only one individual
luys eggs while the remaiming work towards building
the nest, brood care and foraging. Daughters who
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eclose from these nests may either leave to found their
own new single or multiple foundress nests or may stay
back and take on the role of workers. Although there is
only one queen at any given time, queen replacements
ar¢ common so that workers, both in pre-emergence as
well as in post-emergence colonies, have opportunities
to take over their colonies as replacement queens. The
colonies are perennial so that workers eclosing at any
time have more or less equal opportunities to become
reproductives either in newly founded colonies or in
their natal colonies!-2.

A question of obvious interest is why so many R.

marginata fcmales work in someone else's nest rather
than start their own solitary foundress nests? The three
main factors that might select for such worker
behaviour over solitary nest founding, suggested in the
literature, have to do with a) opportunities to rear
brood more closely related than one’s own offspring 4,
b) parental manipulation of some individuals into sub-
fertility®®, and c¢) mutualistic interactions between
indtviduals with or without high genetic relatedness to
harness the ¢cological advantage of group hiving”.

Polyandry (multiple mating by qucens) and senal

polygyny (queen replacements) reduce worker-brood
genctic relatedness to such an extent in R, marginaid
that the worker strategy could not possibly be selected
because of opportunity to rear very closely related
brood® ™! There is some pre-imaginal caste-buas but at
Jeast 50%% of eclosing females are potentially capable of
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