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Pathological features of hypertrophic
cardiomyopathy wRithout asymmetrical septal
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SUMMARY In a heart with hypertrophic cardiomyopathy without asymmetrical septal hyper-
trophy the number of transmural myocytes, the mean size of myocytes, and the percentage area

of interstitial space were similar in the ventricular septum and left ventricular posterior wall,
whereas in a reported series of 14 hearts with hypertrophic cardiomyopathy with asymmetrical
septal hypertrophy the number of transmural myocytes was greater in the ventricular septum
than in the left ventricular posterior wall. In hearts with hypertrophic cardiomyopathy without
asymmetrical septal hypertrophy the mean size of myocytes was significantly greater than that of
normal hearts, but the number of transmural myocytes was not increased. The extent and distri-
bution pattern of myocardial fibre disarray and fibrosis in the left ventricle were similar in hearts
with hypertrophic myopathy whether or not asymmetrical septal hypertrophy was present.

Since the first report of "asymmetrical hypertrophy
of the heart" by Teare in 1958,1 asymmetrical septal
hypertrophy has been accepted as one of the
important clinicopathological findings in hyper-
trophic cardiomyopathy.23 It was reported, how-
ever, that asymmetrical septal hypertrophy is not
evident in 5-30% of the cases with hypertrophic
cardiomyopathy.45
Although important microscopical findings in

hypertrophic cardiomyopathy, such as myocardial
fibre disarray, myocardial fibrosis, and myocytic
hypertrophy, have been reported in hypertrophic
cardiomyopathy with asymmetrical septal
hypertrophy68 they have not been studied in
hypertrophic cardiomyopathy without septal hyper-
trophy. We have measured the extent of myocardial
fibre disarray and fibrosis, the size of myocytes, the
number of transmural myocytes, and the percentage
area of interstitial space in such a heart.

Case report

A man of 72 (height 153 cm (5 ft), weight 38 kg (84
lb)) with no history of hypertension died suddenly

Requests for reprints to Dr Chuichi Kawai, The Third Division,
Departnent of Internal Medicine, Faculty of Aedicine, Kyoto
University, Sakyo-Ku, Kyoto 606, Japan.

during a rehabilitative admission for right hemi-
paresis that had been caused by a cerebral infarction
five years before. He had complained of dyspnoea
while in hospital, but there were no definite clinical
signs of congestive heart failure. Chest x ray showed
slight cardiomegaly (cardiothoracic ratio 50%) but
no pulmonary congestion. The electrocardiogram
showed atrial fibrillation with occasional ventricular
extrasystoles (fig 1). A pansystolic murmur (Levine
3/6) suggesting mitral regurgitation was audible at
the apex. Echocardiography showed severe left ven-
tricular concentric hypertrophy and systolic anterior
movement of the anterior mitral leaflet, but asym-
metrical septal hypertrophy was not seen (fig 1).
The findings at necropsy accorded with those at

echocardiography. There was pronounced concen-
tric hypertrophy of the left ventricle without asym-
metrical septal hypertrophy (ventricular septum:
left ventricular posterior wall, 20 mm: 18 mm = 1-1)
(fig 2). The heart weighed 335 g. Important stenosis
of the coronary arteries was not seen. Microscopy
showed considerable hypertrophy of the myocytes,
widespread myocardial fibre disarray, and diffuse
interstitial fibrosis (fig 2).
We measured the extent of myocardial fibre dis-

array and fibrosis in a transverse slice of the left ven-
tricle at the level of greatest hypertrophy using a
general purpose colour image processor (model
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Fig 1 (a) Electrocardiogram showing atrial fibrillation.
(b) M mode echocardiogram showing pronounced left
ventricular (LV) concentric hypertrophy with systolic
anterior movement of mitral valve. There is no asymmetrical
septal hypertrophy. RV, right ventricle.

VIP-21c, Olympus), as reported elsewhere.7-9
There was disarray in 31 % ofthe area of the ventric-
ular septum and in 21% of the left ventricular poste-
rior wall. The percentage areas of disarray were 27,
38, and 24% in the right, middle, and left third of
the ventricular septum respectively and 21, 15, and
26% in the inner, middle, and outer third of the left
ventricular free wall respectively. The percentage
area of fibrosis was 21% in the left ventricle, 23% in
the ventricular septum, and 20% in the left ventric-
ular free wall. The percentage areas of fibrosis were

22, 25, and 21% in the right, middle, and left third
of the ventricular septum respectively and 23, 22,
and 17% in the inner, middle, and outer third of the
left ventricular free wall respectively.
The wall thickness, number of transmural myo-

cytes, mean size of myocytes, and percentage area of
interstitial space of ventricular septum and left ven-
tricular posterior wall were measured by the method
of Fujiwara et a16 on the same line, avoiding tra-
beculae, the papillary muscles, and the supra-

ventricular crest. The transmural myocytes that we
counted lay on a line transecting the ventricular sep-
tum or the left ventricular posterior wall at right
angles to the endocarBIial surface (see table).

Discussion

The weight of the heart in the present case (335 g)
was low for hypertrophic cardiomyopathy. But
taking into consideration the small stature of the
patient this heart was considerably hypertrophied.
Moreover, other clinicopathological findings were
characteristic of hypertrophic cardiomyopathy. For
these reasons hypertrophic cardiomyopathy without
asymmetrical septal hypertrophy was diagnosed in
this case.
When we examined the extent of disarray in 14

cases of hypertrophic cardiomyopathy with asym-
metrical septal hypertrophy we found that the extent
of disarray was greater in the ventricular septum
than in the left ventricular free wall; that the per-
centage area of disarray in the ventricular septum
was > 30% and disarray was concentrated in the
middle portion; that the percentage area of disarray
in the left ventricular free wall was > 10% in 10 out
of 14 cases and disarray was concentrated in the
outer and middle portion.7 The extent and distribu-
tion of disarray in the present case resembled the
findings, in -hypertrophic cardiomyopathy with
asymmetrical septal hypertrophy. In hypertrophic
cardiomyopathy with asymmetrical septal hyper-
trophy we found that the extent of fibrosis was
greater in the ventricular septum than in the left
ventricular free wall, in which the percentage area of
fibrosis increased gradually from the outer to the
inner third.8 This was also true of the present
case in which there was no asymmetrical septal
hypertrophy.
Some cases of hypertrophic cardiomyopathy show

features of dilated cardiomyopathy at a late stage of
their disease.10 1 These are dilatation of the left
ventricle, reduced left ventricular wall motion, and
thinning of the left ventricular wall. There is also
massive fibrosis, particularly in the ventricular sep-
tum, which often obliterates asymmetrical septal
hypertrophy.10 " The absence of massive fibrosis
excludes the possibility of the secondary disap-
pearance of asymmetrical septal hypertrophy in the
present case. Histopathological examination showed
only an increase in fine interstitial fibrosis in the
ventricular septum. Moreover, the left ventricular
cavity was not enlarged nor was movement of the left
ventricular wall reduced. These features indicate
that the absence of asymmetrical septal hypertrophy
in this case is not 'caused' by" 'thinning of the
asymmetrically hypertrophied septum secondary to
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Fig 2 Pronounced concentric hypertrophy of the left ventricle without asymmetrical septal hypertrophy. (a) Logtudinal

macroscopic view and (b) serial transverse views. Photomnicrographs showing (c) pronounced myocardial disarray and (d)

fine interstitialfibrosis.

massive fibrosis.
In our case of hypertrophic myopathy without

asymmetrical septal hypertrophy there was no

difference between the number of transmural myo-

cytes, the mean size of myocytes, or the percentage
area of interstitial space in the ventricular septum
and in left ventricular posterior wall. In hearts from
patients with hypertrophic cardiomyopathy with
asymmetrical septal hypertrophy there were more
transmural myocytes in the ventricular septum than
in the left ventricular posterior wall and the ratio of
the numbers correlated well with the ratio of wall

thicknesses.6 The mean size of the myocytes and
percentage area of interstitial space were similar in

the ventricular septum and the left ventricular pos-

terior wall (table).6 This suggests that the patho-
genesis of symmetrical left ventricular hypertrophy
in the hearts with hypertrophic cardiomyopathy
without asymmetrical septal hypertrophy is associ-
ated with more even distribution of transmural myo-
cytes in the ventricular septum and posterior wall of
the left ventricle.
The size of myocytes was increased to the same

extent in hearts with hypertrophic cardiomyopathy

Table Pathological features in hearts with hypertrophic cardiomyopathy (HCM) and controls

VS:PW

HCM without ASH HCM with ASH6 Normal6

Wall thickness(mm) 20= 11 25(5) = 16(02) 13(1)= 10(01)
18 16(2) 13(1)

No of transmural myocytes 530(20)- 630 (80) = 1-8(0 3) 4 (60) = 1-0(0-1)480(20) 360(70) 480(50)
Sizeofmyocyte(Wm) 2013)=°0.9 19(3) = 0_9(0_1) 13(1) = 1-0(0-1)

22(13) ~~~~~21(2)14l
Interstitial space(%) 46(34) = 10 45(4) = 1(0 1) 44(7) = 1-0(0-1)

45(4) ~~~~43(5) 110)44(7)

ASH, asymmetrical septal hypertrophy; VS, ventricular septum; PW, posterior left ventricular wall.
Values are mean (SD).
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whether or not there was associated asymmetrical
septal hypertrophy. Although the number of trans-
mural myocytes in hearts with hypertrophic cardio-
myopathy but without asymmetrical septal hyper-
trophy was similar to that of normal hearts, numbers
were significantly increased in the ventricular sep-
tum in hypertrophic cardiomyopathy with asym-
metrical septal hypertrophy. This suggests that in
the asymmetrically hypertrophied septum there is
both hypertrophy and hyperplasia of myocytes,
whereas in the symmetrical form there is hyper-
trophy only.
We conclude that there are no differences in

important pathological features such as myocytic
hypertrophy, myocardial fibre disarray, and fibrosis
between hypertrophic cardiomyopathy with and
without asymmetrical septal hypertrophy and that in
symmetrical hypertrophy of the left ventricle there
is no disproportion in the number of transmural
myocytes between the posterior wall of the left ven-
tricle and the interventricular septum.
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