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Summary

There is increasing interest in the notion that some patients with hypertrophic cardiomyopathy
(HCM) progress to morphological and functional manifestations similar to those of dilated cardiomyo-
pathy (DCM). From 165 consecutive patients with HCM, 20 patients with left ventricular dilatation
(left ventricular end-diastolic diameter =50 mm) were selected and designated as dilated HCM. The
diagnosis of HCM was established in these patients either by detection of the classical form of HCM
in family members, with 2-dimensional echocardiographic evidence of asymmetric septal hypertrophy
(ASH; septal thickness =15 mm and a ratio of septal to posterior wall thickness >1.3); or by demon-
strating myocardial fiber disarray in autopsy or biopsy samples. The clinical manifestations of these
patients with dilated HCM were then compared with those of other forms of HCM without left ven-
tricular dilatation; 1) 40 patients with hypertrophic obstructive cardiomyopathy (HOCM) who had
resting intraventricular pressure gradients of 20 mmHg or more, 2) 80 patients with non-obstructive
HCM, each of whom had ASH of the entire ventricular septum (typical ASH), and 3) 25 non-obstruc-
tive patients whose hypertrophy was localized to the apical region of the ventricular septum (apical
ASH). Patients having apical hypertrophy with a spade-like configuration on the left ventriculogram
were excluded from the study.

Compared with HOCM and typical ASH groups, the patients with dilated HCM had family
histories of significantly more frequent HCM and less frequent hypertension. The patiets with dilated
HCM also had significantly less fractional shortening (FS), decreased interventricular septal thickness,
greater left ventricular end-diastolic pressure (LVEDP), and left ventricular dilatation.
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During the follow-up period (average: 3.5 years), seven patients (35%) with dilated HCM died;
five from congestive heart failure (CHF), one suddenly, and one three days following mitral valve
replacement. The other five patients had CHF at the time of their follow-up examination.

The patients with apical ASH had clinical features similar to those of dilated HCM; a higher
familial frequency, less marked septal hypertrophy, and higher LVEDP. They tended to develop left
ventricular dilatation, associated with reduced fractional shortening, although left ventricular dimaeter

at end-diastole did not exceed 50 mm.

These findings suggested that dilated HCM is not a rare condition. It is observed in 129, of con-
secutive patients with HCM. Similarities in the clinical manifestations of dilated HCM and apical
ASH imply that apical ASH may progress to dilated HCM. Further studies are needed to clarify

this, however.
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Table 1. Diagnostic criteria for classifying HCM into four groups

1) Dilated HCM: a) LVDdx=50 mm

b) With morphological, familial and/or histological evidence of HCM
2) Apical ASH: a) No ASH on the M-mode echocardiogram and no spade-like LV on left

ventriculogram

b) Septal hypertropy=15 mm at the papillary muscle level on the two-dimensional

echocardiogram

3) Typical ASH: a) ASH on the M-mode echocardiogram (IVST/PWT=1.3)

b) No resting pressure gradient

4) HOCM: a) Resting pressure gradient in the LV =20 mmHg

HCM =hypertrophic cardiomyopathy; ASH=asymmetric septal hypertrophy; HOCM =hypertrophic obstruc-
tive cardiomyopathy; IVST =interventricular septal thickness; PWT =posterior wall thickness; LV =left ventricle.
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Fig. 1. Two-dimensional and M-mode echocardiograms from representative patients with
dilated hypertrophic cardiomyopathy.

Case 1 (left: 38-year-old man). This patient had an emergency admission to the hospital with an
attack of femoral artery embolism and recurrent transient atrial fibrillation. Echocardiograms show
asymmetric septal hypertrophy (septal thickness=20 mm) and left ventricular dilatation (58 mm)
associated with reduced wall motion (fractional shortening: FS=139,). His grandparents were
reported to have died suddenly.

Case 2 (right: 55-year-old woman). She was admitted in congestive heart failure. Her echocar-
diograms are compatible with those of dilated cardiomyopathy (DCM) showing left ventricular dila-
tation (60 mm) and reduced FS (189,) without any evidence of wall thickening (septal thickness=
8 mm). However, her brother was reported to have died suddenly and her daughter was revealed to
have hypertrophic obstructive cardiomyopathy. She died of heart failure 6 years later and an autopsy
demonstrated extensive fibrosis and marked fiber disarray in the remaining myocardium.
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Table 2. Clinical findings in the four groups of HCM

Dilated HCM Apical ASH Typical ASH HOCM
No. of patients 20 25 80 40
Age (yrs.) 39+12 32412 45415+++ 40+16*
Sex (M: F) 13: 7 12: 13 60: 20+ 29: 11+

16/20 (80%)
1/20 ( 5%)

Family history
History of hypertension

15/25 (60%)
325 (12%)

38/80 (48%)**
31/80 (399%)**+

20/40 (50%)*
13/40 (33%)*

LVEDP (mmHg) 22+8 21+8 13 4 5%** 20+6
LVEDP=left ventricular end-diastolic pressure.
Values are means+SD, *p<0.05, **p<0.01, ***p<0.001 vs dilated HCM
+p<0.05, +++p<0.001 vs apical ASH
Abbreviations as in Table 1.
Table 3. Echocardiographic findings in the four groups of HCM
Dilated HCM Apical ASH Typical ASH HOCM
LVDd (mm) 56+6 43 - 3*** 404 5%** ++ 38 5*** +++ X
IVST (mm) 1343 13+3 24 - 4x** 4+ 254 6%+ +++
PWT (mm) 12+3 13+3 13+2 16 -4*** ++ xxx
FS (%) 2749 3549%* 44 - 8*** +t+ 46 4-9*** +++

LVDd=left ventricular end-diastolic dimension; IVST =interventricular septal thickness; PWT =posterior wall

thickness; FS=fractional shortening.

Values are means+SD, **p<0.01, ***p<0.001 vs dilated HCM.
++p<0.01, +++p<0.001 vs apical ASH.
*p<0.05, **p<0.1 vs typical ASH.

Abbreviations as in Table 1.
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Fig. 2. Interventricular septal thickness (IVST; left) and fractional shortening (FS; right)
in the four groups of hypertrophic cardiomyopathy.

Thickening of the interventricular septum (left) is less evident in patients with dilated hypertrophic
cardiomyopathy (DHCM) and apical asymmetric septal hypertrophy (ASH) as compared with those
of typical ASH or hypertrophic obstructive cardiomyopathy (HOCM). Fractional shortening (right)
is least in patients with dilated HCM (DHCM) and is also reduced in patients with apical ASH.

Table 4. Endomyocardial biopsy findings in the
four groups of HCM

Dilated Apical Typical HOCM
HCM ASH ASH
(n=13) (n=16) (n=29) (n=17)

Cell diameter (#) 19+5 18+4 20+4 204

Disarray 0 0 6 9 5
+1 6 7 13 9
+2 4 2 5 3
+3 3 1 0*
Fibrosis 0 0 0 3
+1 3 6
+2 3 7 13
+3 7 3* 8 3*

Values are means +SD, *p<0.05 vs dilated HCM.

Abbreviations as in Table 1.

N.Y.H.A. On admission Currently

I 2 1

I 9 6

I 7 6
v 2 0
Death 7

Fig. 3. Follow-up examinations of patients with
dilated hypertrophic cardiomyopathy.

Follow-up examination of dilated hypertrophic car-
diomyopathy (HCM) revealed that 7 patients died;
5 from congestive heart failure (CHF), one suddenly
and one 3 days after mitral valve replacement. Six
other patients were suffering from CHF.
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