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Summary

Myocarditis is a possible cause of dilated cardiomyopathy (DCM), but criteria for cell infiltration in
autopsy cases have not been established. The significance of cell infiltration was evaluated in 42 autopsied
cases of DCM which met the diagnostic criteria of the Ministry of Health and Welfare, among 1,700 serial
autopsy cases at the National Cardiovascular Center, using the W.D. Edwards and Dallas criteria. Micro-
scopic examinations used sections of the heart along the short axis at the upper one-third and lower one-third
levels. Infiltration of small round cells was divided into 3 layers : the epicardial layer, myocardial layer and
endocardial layer. Three types of fibrosis were classified : interstitial, focal (less than 1 cm in greatest diam-
eter), and massive (equal to or exceeding 1 cm in greatest diameter). The mean age at death was 50.3 years,
but female patients died earlier than male patients. The period of congestive heart failure was 5 years; with
a family history of cardiomyopathy in 10% of all patients. The subgroup which fulfilled both criteria con-
sisted of 12 patients (28.6%; positive group). The other subgroup consisted of 30 patients (71 4%; negative
group). Cell infiltration tended to be greater in the epicardial layer and less in the endocardial layer. This
trend was more prominent in the positive group. Interstitial fibrosis was seen in 73.8% of all patients.
Clinically, the positive group was younger at death with higher serum LDH values and lower % fractional
shortening on echocardiograms, all statistically significant. Other trends were thinner left ventricular walls,
smaller left ventricular cavities and lower cardiac weights in the positive group. Chronic cell infiltration in
the myocardium may lead to DCM, and is associated with a more serious form of the disease.
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Table 1. Forty-two autopsy cases of dilated cardio-

myopathy

No. of patients 42
Male/female 30/12

Age of death (yrs)
Mean (range) All 50.3 (23-76)
Male  53.0 (23-72)
Female 43.6 (29-76)
CHF period (mean+SD) 4.8+3.6 yrs
Family history of heart disease 18 (43%)
Familial cardiomyopathy 4(10%)
Habitual alcohol intake* 21 (50%)

* Including small amounts.
CHF =congestive heart failure.

Table 2. Frequency of cell infiltration and fibrosis

Cell infiltration Fibrosis
Meeting the Edwards criteria
Zone % of pts  Type % of pts
Epicardium 73.8% Interstitial 73.8%
Myocardium 69.1% Massive (=1cm) 21.4%
Endocardium 19.0% Focal (<1 cm) 4.8%

Meeting both the Edwards and Dallas criteria : 28.6%.
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Fig. 1. Types of fibrosis.
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A : interstitial type fibrosis, B : focal type fibrosis (less than 1 cm in diameter). Massive type fibrosis (equal or

more than 1 cm) not shown. Masson’s trichrome stain.
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Fig. 2. Localization of cell infiltration.

Percentage of patients who met the Edwards criteria in each
layer. The tendency to higher frequency of epicardial infiltra-
tion was greater in Group A.

Endo=endocardial layer; Myo=myocardial layer; Epi
=epicardial layer.
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Fig. 3. Examples of cell infiltration.
A : obviously positive for the Edwards criteria, B : lower limit case of the positive Edwards criteria.
Hematoxylin-eosin stain.
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Table 3. Comparison of clinical parameters between the
2 groups

Group A  Group B

Age of death (yrs) 45%8 53+14 p<o0.1

CHEF period (yrs) 5t4 5+4 NS
Serum LDH /) 357£108 275+109 p<0.1
Echocardiography

LVDd (mm) 69+12 72£10 NS

%FS (%) 8+4 11+4 p<0.1
Rl angio LVEF (%) 22+7 22+4 NS
Catheter data

PASP (mmHg) 44+20 41+20 NS

PCWP (mmHg) 2015 1810 NS
LVEDVI (ml/m?) 156+92 160+46 NS
LVESVI (ml/m?) 119482 128 +40 NS
LVEF (%) 25+11 25+11 NS
Autopsy data
Heart weight (g 540*173 570£135 NS
RV volume (ml) 85+32 102+57 NS
LV volume (ml) 124+92 139+74 NS

Group A: significant cell infiltration (+); Group B: sig-
nificant cell infiltration (—).

LVDd=left ventricular end-diastolic dimension; %FS = %
fractional shortening; LVEF=left ventricular ejection frac-
tion; PASP = pulmonary artery systolic pressure; PCWP=pul-
monary capillary wedge pressure; LVEDVI, LVESVI=left
ventricular end-diastolic and end-systolic volume index; RV:
right ventricle; LV =left ventricle. Other abbreviation as in
Table 1.
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Table 4. Frequency of mural thrombi and infarction

Mural thrombi Infarction

Chamber Patients  Organ Patients

(%) (%)

RA 11.9 Kidney 26.2

RV 214 Brain 23.8

LA 7.1 Lung 19.0

LV 47.6 Heart 4.8

Spleen 29

Mural thrombi were checked at autopsy and infarctions
were microscopically confirmed.

At least one organ 57.1%.

RA-=right atrium; LA=left atrium. Other abbreviations as in
Table 3.
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