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Dilated cardiomyopathy: diagnostic accuracy of
endomyocardial biopsy
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SUMMARY A histopathological index of contractility failure, which was reported to be accurate

for the diagnosis of idiopathic dilated or congestive cardiomyopathy in Japan, was used to assess

endomyocardial biopsy specimens from 41 Dutch patients with suspected dilated cardio-
myopathy. The calculated index had a sensitivity of 62 5% and a specificity of68% for idiopathic
dilated or congestive cardiomyopathy. These disappointing results indicate that the
histopathological index of contractility failure does not reliably distinguish between idiopathic
dilated cardiomyopathy and other diseases that cause congestive heart failure.

It is a matter of debate whether or not endo-
myocardial biopsy specimens should be used for the
diagnosis and management of patients with idio-
pathic dilated (congestive) cardiomopathy.1 3 The
criteria set by the WHO/ISFC task force define the
term "dilated cardiomyopathy" as a heart muscle
disease of obscure origin with dilation of the ventri-
cles.4 Decreased myocardial contractility is the
prime mechanical disorder.5 The histopathological
findings, such as myocyte hypertrophy, degener-
ation, interstitial fibrosis, and endocardial prolif-
erative changes, are in themselves non-specific.69
The major contribution of an endomyocardial
biopsy specimen, therefore, is to rule out other con-
ditions that can cause congestive heart failure, such
as idiopathic myocarditis.10 The existence of a
relation between the features of endomyocardial
biopsy specimens and prognosis is also contro-
versial. Some workers found that prognosis was
poor when myocardial fibrosis was widespread,7 1

but others did not find such a clear correlation
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between light microscopical and ultrastructural
findings and the course of the disease.812 13 An
important reason for this discrepancy may be vari-
ation in the time of biopsy in relation to the stage of
the disease. Biopsy specimens are usually taken after
the onset of signs and symptoms and, hence, in most
instances late in the course of the myocardial disease
process. Indeed, inflammatory cell reactions were
more common in those patients in whom the biopsy
specimen was obtained early in the disease pro-
cess.14 15 This led to the assumption that idiopathic
dilated cardiomyopathy may represent the end stage
of a previous myocarditis."6

In view of these almost universally accepted
findings it is surprising that Sekiguchi et al
and Hiroe have claimed to have established
histopathological criteria that enable them
accurately to diagnose dilated cardiomyopathy on
endomyocardial biopsy specimens irrespective of
the stage of the disease."719 Sekiguchi et al and
Hiroe have worked out a histopathological index of
the failure of contractility, which they claim is a
highly specific and sensitive method for the diagno-
sis of idiopathic dilated (congestive) cardio-
myopathy.

Because this approach does not appear to have
been evaluated outside Japan we used the Japanese
criteria to study a series of endomyocardial biopsy
specimens taken from patients in whom the initial
clinical diagnosis was idicpathic dilated cardio-
myopathy.
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Fig 1 Photomicrographs of endocardial biopsy specimensfrom patients with idiopathic dilated cardiomyopathy showing
degeneration and lysis of myocytes as defined by Sekiguchi et al"7 18 and Hiroe. 9 Note the abundance of contraction bands,
which are an artefact related to the procedure. (a) Mild ( + ) cytoplasmic vacuolisation with mild interstitialfibrosis.
(b) Severe lysis ( + + + ). The differences in staining intensity are related to embedding of the tissue in plastic.
Ultrastructural studies showed ischaemic changes with otherwise well preserved cellular organelles. Toluidine blue stain.
(original magnification a, x 140; b, x 64).
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Patients and methods

ENDOMYOCARDIAL BIOPSY SPECIMENS
We studied 41 patients (34 men and 7 women; aged
18-76, mean 42 years) in whom the initial clinical
diagnosis was idiopathic dilated (congestive) cardio-
myopathy. We studied a mean of five biopsy speci-
mens from each patient; all were taken from the left
ventricle. The specimens were fixed immediately in
2-5% phosphate buffered (pH 7 35) glutaraldehyde
and embedded in epon. Sections 0 5 gm thick were
cut and stained with an alkaline toluidine blue
solution.

HISTOLOGICAL ASSESSMENT
The histological index of the failure of contractility
was assessed according to Sekiguchi et al'7 18 and
Hiroe. 9 We followed the criteria set by the Japanese

workers as accurately as possible; but this does not
imply that we agree with their interpretation of the
various histological and cytological features.
The index is based on three pathological features:

degeneration and lysis of myocytes, interstitial
fibrosis, and fragmentation of muscle bundles. Each
of these histological features was scored from 0 to 3
(figs 1-3). The index was calculated by adding the
score for each of the three histological features.

In addition, attention was given to attenuation of
myocytes, smooth muscle cell hyperplasia in the
endocardium, and changes in small vessels. The
histological analysis was performed without
knowledge of the clinical diagnosis.

CLINICAL DIAGNOSIS
The table shows the definitive diagnoses in 41
patients with an initial clinical diagnosis of idio-
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Fig 2 Photomicrographs showing interstitial fibrosis in endocardial biopsy specimensfrom patients with idiopathic dilated
cardiomyopathy. (a) Mildfibrosis ( + ). The myofibres are mainly oriented longitudinally and contain contraction bands.
(b) Severe fibrosis ( + + + ). The increased amount offibrous tissue can be recognised despite the different orientation of the
myocytes. Toluidine blue stain (original magnification a and b, x 100).

pathic cardiomyopathy. The clinical diagnosis of
idiopathic dilated cardiomyopathy (16 patients) was
based on collective data, including the patient's his-
tory, physical and laboratory examinations, chest
x rays, electrocardiographic tracings, echocardio-
graphy, radionuclide imaging, and cardiac cath-
eterisation, including selective coronary arte-
riography. In each instance the clinical signs had
been present for over six months and the patients all

Table Definitive clinical diagnoses

Idiopathic dilated cardiomyopathy 16
Idiopathic hypertrophic cardiomyopathy (HCM) 5
Arrhythmias:

Paroxysmal supraventricular tachycardia 2
Paroxysmal ventricular tachycardia 3

Hypertensive heart disease 5
Ischaemic heart disease 2
Valvar heart disease 2
Miscellaneous 6

out of heart failure and fit for biopsy. The diagnosis
idiopathic hypertrophic cardiomyopathy was based
primarily on the clinical features defined by the
WHO/ISFC task force.4 In the present series two
patients had aortic and mitral valve insufficiency of
uncertain origin. The six patients in the miscel-
laneous group had various conditions, such as rheu-
matoid heart disease, lymphoblastic leukaemia,
acquired immune deficiency syndrome, and no car-
diac abnormalities.

Results

Hypertrophy of myocytes was seen in all 41 patients
but small vessel disease and inflammatory cell
infiltration were not seen in any. Attenuation of the
myocytes was seen in only two of the 16 patients
with idiopathic dilated cardiomyopathy.
Endocardial smooth muscle cell hyperplasia was
seen in six of these 16 patients and in one each of the
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Fig 3 Photomicrographs showingfragmentation of muscle bundles in endocardial biopsy specimensfrom patients with
idiopathic dilated cardiomyopathy. (a) Mild ( + ) and (b) severe ( + + + ). The term fragmentation includesfibres that
taper out or "fragment" amidstfibrous tissue. Toluidine blue stain (original magnification a and b, x 100).

7.

6-

5.

x 4.

'c 3-

1-

0-

0

S .. 00 * S

*0

000

0000

*S

0

0 0

0 0

0 0

* 0*

*0

0 0 00

HCM Arrhythmia Hyper HD IHD VHD Miscellaneous

Fig 4 Histopathological index offailure of contractility calculatedfrom endomyocardial biopsy specimens and
corresponding clinical diagnoses. DCM, idiopathic dilated cardiomyopathy; HCM, hypertrophic cardiomyopathy;
Hyper HD, hypertensive heart disease; IHD, ischaemic heart disease, VHD, valvar heart disease.
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five patients with primary arrhythmias and the two
patients with valvar heart disease.

Figure 4 shows the histopathological contractility
failure index and the corresponding clinical diagno-
sis for all patients. According to Sekiguchi and co-

workers a high index score is diagnostic for dilated
cardiomyopathy. They use a mean (SD) value of 3-5
(1 4) as the indicator for the disease.19 In the present
study, therefore, an index score of > 3 is regarded as

positive histological evidence of dilated cardio-
myopathy.
The sensitivity and specificity of the index were as

follows:

Sensitivity = true positive 100

truepositive + false negative

= 10 6 x 100 = 62-5%

Specificity = false true negative x 100
faspositive + true negative

1
8 17 x 100 = 68%

Discussion

The diagnosis idiopathic dilated or congestive
cardiomyopathy is difficult because it is based
mainly on the exclusion of known causes of heart
failure rather than on positive criteria. It is likely
that the disease has a multifactorial origin with a

final common pathway characterised by decreased
myocardial contractility. From this it is under-
standable that the histopathology in the later stages
of the disease will be non-specific and, from the
point of view of diagnosis, not very helpful.
Baandrup et al did not find a significant correlation
between the histological features and the clinical
diagnosis in a series of 361 endomyocardial biopsy
specimens from patients with suspected cardio-
myopathy. 13 Moreover, they were unable to confirm
the congestive nature of the underlying heart disease
on the basis of the biopsy specimens alone and con-

cluded that biopsy specimens did not indicate the
prognosis. Moreover, in a retrospective study, they
found no relation between ultrastructural findings
and prognosis.20 When Breithardt and co-workers
used a scoring system that resembled the one used
by Baandrup et al they too concluded that the results
of long term follow up could not be accurately estab-
lished from biopsy specimens.12 On the other hand,
myocyte degeneration appeared to be a prognos-
tically important factor in patients with a history of
less than two years. More recently, Rose and Beck
examined 76 endomyocardial biopsy specimens
from patients with the clinical diagnosis of dilated
cardiomyopathy and 54 necropsy specimens from
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patients with this disease.2" They found fibrosis in
only 28% of the endomyocardial biopsy specimens
and in 50% of the sections obtained at necropsy.
Moreover, they found remarkably little
myocytolysis-none in the endomyocardial biopsy
specimens and only 9% in the necropsy series.
These workers also concluded that the clinical eval-
uation of cardiac dysfunction correlated poorly with
the morphology of the myocardial tissue. The
findings of Rose and Beck,2" in particular, are in
striking contrast with the observations made by
Sekiguchi et al, who showed 100% fibrosis both in
the endomyocardial biopsy specimens and in the
necropsy specimens and a much higher frequency of
degeneration, including myocytolysis. In fact,
Sekiguchi et al emphasised that a semiquantitative
assessment of the endomyocardial biopsy specimens
predicted the outcome in patients with dilated
cardiomyopathy.'7 -19
Why do workers in different parts of the world

come to such divergent conclusions? We followed
Sekiguchi's method as closely as possible. This was
not easy because the precise criteria on how to apply
the grading system from 0 to 3 for each of the key
items-that is degeneration and lysis of myocytes,
interstitial fibrosis, and fragmentation of muscle
bundles-are not clearly stated. Moreover,
identification of the histopathological features pro-
moted by the Japanese workers is highly subjective.
Another important criticism is that the changes may
represent various non-specific responses to injury,
such as ischaemia. For instance, the degenerative
changes that they assess are for the most part
myofibrillar degeneration as described by
Reichenbach and Benditt22 (fig la). Also vacuolar
degeneration (fig lb) is highly suggestive of sub-
endocardial ischaemia as described by Geer et al.23
The changes regarded as typical of fragmentation of
myocytes may be partly the result of orientation of
myocytes out of the plane of section and fibrosis. In
the present study, however, these changes were cate-
gorised as "fragmentation". Despite our reserva-
tions about the histological interpretation of these
features we followed the Japanese criteria as closely
as possible to ensure that the two studies were com-
parable.
We found that histological assessment did not

allow a clear and unambiguous differentiation of the
various clinical subgroups or of individual patients.
Nevertheless, the histopathological index was much
higher in patients with dilated cardiomyopathy (3-3)
than in those with hypertrophic cardiomyopathy
(1 -2). In patients with arrhythmia, valvar heart dis-
ease, ischaemic cardiomyopathy, and heart disease
secondary to long lasting hypertension, however, the
histopathological contractility failure index was in
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the range of that found in dilated cardiomyopathy.
Moreover, when an index score of three was taken to
indicate the diagnosis of dilated cardiomyopathy the
sensitivity was 62-5% and the specificity was 68%.
We found that the histopathological contractility

failure index was not a reliable tool in diagnosing
dilated cardiomyopathy. The results suggest that the
index reflects cardiac muscle damage that is not nec-
essarily specific to idiopathic dilated cardio-
myopathy. This conclusion accords with the non-
specific histological criteria of the index and the
current hypothesis that dilated cardiomyopathy is
not an entity in the strict sense but rather a multi-
factorial disease with a final common pathway
leading to heart failure.
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