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Summary

To clarify the influence of cardiac function or myocardial histologic lesions on the prognosis
of hypertrophic cardiomyopathy (HCM), most recent echocardiographic findings of 30 deceased
patients were reviewed. In 12 patients, histological sections from the left ventricular transverse
plane made at necropsy were examined. According to the main causes of death, patients were
categorized into four groups as sudden death (17 cases), heart failure death (four cases), embolic
death (four cases), and non-cardiac death (five cases).

1. Clinically, atrial fibrillation and heart failure (NYHA III, IV) were frequently observed in
heart failure and embolic groups.

2. Echocardiographically, left ventricular wall thickness did not differ among the four groups,
but percent fractional shortening was significantly smaller in heart failure group than in non-
cardiac group, and left ventricular end-diastolic dimension (LVDd) and left atrial dimension were
significantly greater in heart failnre group than in non-cardiac group. The normalized rapid filling
rate was less in heart failure, embolic, sudden death and non-cardiac groups in that order.

3. Histopathologically, the mean myocyte diameter (MD) and percent area of disarray (%D)
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did not differ among the four groups, but % area of massive fibrosis (MF) greater than 2 mm? was
larger in heart failure, embolic, sudden death and non-cardiac groups in that order, especially in

heart failure group.

4. Comparison of echocardiographic and histopathological findings : Though MD and %D did
not correlate with any echocardiographic indices, % MF correlated significantly with LVDd (r=0.83,
p<0.005), and correlated inversely with the normalized rapid filling rate (r=—0.80, p<0.005).

In conclusion, the progression of myocardial fibrosis may closely relate to left ventricular dila-
tation, impaired left ventricular diastolic properties and then, to the prognosis of patients with

hypertrophic cardiomyopathy.
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Table 1. Clinical findings of 30 deceased patients with HCM

Non-cardiac death Sudden death Embolic death Heart failure death
(group N) (group S) (group E) (group F)
Suljects (female) 5. (2) 17 (6) 4 (2) 4 (2)
Age (yrs) 60+ 8* 40+17* 62+15* 52+16
Heart failure 1 (20%) 6 (35%) 3 (75%) 4 (100%)
Atrial fibrillation 0 (0%) 4 (24%) 3 (75%) 3 (75%)

* p<0.05 vs group S.
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Fig. 1. Measurements using M-mode echocardiography.

IVST=inter-ventricular septal thickness; PWT=left ventricular posterior wall thickness; Dd=
left ventricular end-diastolic dimension; Ds=left ventricular end-systolic dimension; Dr=Ileft ven-
tricular dimension at the F point of the left ventricular posterior wall; Tr=rapid filling time (Ila-F
interval); %FS=9 fractional shortening=(Dd—Ds) X 100/Dd ; nRFR =normalized rapid filling rate
=(Dr®*—Ds?®)/Tr/Ds?
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Fig. 2. Measurements of histopathological indices.
a) Myocyte diameter (MD) was directly measured. Three hundred myocyte transverse diameters
in the left ventricular transverse plane specimen stained with Hemotoxylin and Eosin were measured

and an average diameter was calculated.

b) Percent massive fibrosis (% MF) was evaluated by using an image analyzer and tracing the area
of the fibrotic lesion greater than 2 mm? in the left ventricular transverse plane specimen stained

with Azan.

c¢) The histological left ventricular transverse specimen stained with Hematoxylin and Eosin was
covered with 2.5 mm square grid and percent disarray (%D) was obtained by counting the numbers
of squares with severe myocardial disarray occupying more than half of the squares.
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Table 2. Patterns of hypertrophy

Group N GroupS Group E Group F

HOCM 2 7 0 4
HNCM 3 10 4 4
APH 0 0 0 0

HOCM =hypertrophic obstructive cardiomyopathy ;
HNCM =hypertrophic non-obstructive cardiomyopa-
thy ; APH=apical hypertrophy.
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Fig. 3. Comparison of echocardiographic indices in the four groups.
N=non-cardiac death; S=sudden death; E=embolic death; F=heart failure death.
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Fig. 4. Comparisons of histopathologic indices.
MD=myocyte diameter; %MF =9 massive fibrosis; %D=9% disarray.
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Fig. 5. Relationship of left ventricular end-dia-
stolic dimension (LVDd) to percent massive fibro-
sis (%MF).

LVDd correlates significantly with 9% MF.
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Fig. 6. Relationship of normalized rapid filling
rate (nRFR) to percent massive fibrosis (% MF).
The nRFR correlates significantly with the %MF.
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