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Summary

To clarify the pathogenesis of apical hypertrophy with asymmetrical septal hypertrophy (ASH),
left ventriculography in the right anterior oblique projection (LVG), biventriculography (BVG),
and endomyocardial biopsy of the right ventricle were performed for patients with ASH.

The patients were categorized in four groups according to ECG, LVG and BVG.

Patients with hypertrophic cardiomyopathy (HCM) were divided into two subsets; (A) Apical
hypertrophy group (AH: nine patients), with ECG showing left ventricular hypertrophy (LVH) and
giant negative T waves (GNT), and with LV configurations showing the S or SR form at end-diastole
on LVG. (B) Non-apical hypertrophy group (non-AH: 12 patients), with ECG showing LVH without
GNT and LV configuration showing R form at end-diastole on LVG (¢f : Fig. 1).

Patients with ASH and hypertension (ASH-HT) were also divided into two subsets; (A) AH:
seven patients. (B) non-AH: nine patients.

1. Analysis of LVG and BVG:

1) In HCM, the septal configuration showed the TS - S form in both two subset groups. The
septal configuration in ASH-HT was divided into the NH form, which was clearly distinguishable
from the septal configuration in HCM, and the TS - S form as in cases with HCM.

2) Inboth HCM and ASH-HT, the diastolic thickness of the anterior apical wall was significantly
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thicker in all patients with AH than that in non AH.

3) In HCM, the diastolic thickness of the septum and the percent systolic thickening did not

significantly differ between AH and non-AH groups.

4) In ASH-HT, the NH form showed similar diastolic thickness of the septum and %, systolic
thickening in AH and non-AH groups. On the other hand, the TS - S form in non-AH group showed
greater thickness and lower 9, systolic thickening similar to those of HCM.

2. Histological analysis of endomyocardial biopsy;

1) In HCM, the transverse diameters of the myocytes and the biopsy scores did not differ signifi-

cantly between AH and non-AH groups.

2) In ASH-HT, the TS - S form in non-AH group had longer diameters and higher biopsy
scores similar to those of HCM compared to the NH form in AH group.

In conclusion, both HCM and ASH-HT may have apical hypertrophy manifested by giant negative
T waves in the EKG and spade like form of left ventriculogram. In addition, apical hypertrophy in
ASH-HT with the NH form of septal configuration seemed to be caused by hypertension.
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Fig. 1. Patterns of left ventricular configura-
tion at end-diastole.

S form: spade-like configuration; SR form: spade-
like configuration with the somewhat round apex; R
form: round-shaped apex without spade-like con-
figuration.
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Table 1. Subjects

Age (years) Blood pressure (mmHg) No. of cases
HCM
Apical hypertrophy 48.5+8.0 118+14/69+8 9
Non-apical hypertrophy 47.7+9.6 110+17/68+13 12
ASH with hypertension (HT)
Apical hypertrophy 48.4+6.0 162+14/99+12 7
Non-apical hypertrophy 55.84+6.3* 1722+1/1014+21

HCM : hypertrophic cardiomyopathy with asymmetrical septal hypertrophy of unknown etiology as diagnosed
by BVG and clinical data; ASH-HT: asymmetrical septal hypertrophy with hypertension as diagnosed by BVG
and clinical data; Apical hypertrophy: evidenced by ECG showing LVH with giant negative T waves and LV
configuration of S or SR form; Non-apical hypertrophy: evidenced by ECG showing LLVH without giant nega-
tive T waves and LVG of R form.

*p<0.05

N form NH form

TS form S form

Fig. 2. Septal configuration by biventriculograms at end-diastole.
N form: normal form; NH form: normal form with septal hypertrophy; TS form: triangle and
shell form; S form: spindle form.
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Fig. 3. Schematic representation of the measurement method of wall thickness.
IVSTd: thickness of the interventricular septum at end-diastole; PW'Td: posterior wall thickness
at end-diastole; LVant 1/10 Td: thickness of the anterior apical wall at end-diastole.
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Fig. 4. Determination of biopsy scores for the
biopsied right ventricular specimens.
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Table 2. Incidence of two types of septal con-
figuration in four groups

Septal configuration

NH TS.S  Total

HCM

Apical hypertrophy 0 9 9

Non-apical hypertrophy 0 12 12
ASH with hypertension (HT)

Apical hypertrophy 5 2 7

Non-apical hypertrophy 4 5 9
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Fig. 5. Electrocardiograms, left ventriculogram and biventriculogram of a woman with

asymmetrical septal hypertrophy.

Upper: aged 30, Sept. 22, 1967. ECG shows only high voltage in the precordial leads.

Middle and lower: aged 40, Feb. 21, 1977. ECG shows high voltage and giant negative T' waves in
the precordial leads. LVG at end-diastole shows a spade-like form with apical hypertrophy (thickness
of the anterior apical wall: 21 mm). BVG at end-diastole shows a spindle form and asymmetrical
septal hypertrophy (septal wall thickness: 19 mm posterior wall thickness: 11 mm).
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Fig. 6. Relationships between angiographic parameters and types of LVH in HCM and
ASH-HT (asymmetrical septal hypertrophy with hypertension) groups (1).
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Fig. 7. Relationships between angiographic parameters and types of LVH in HCM and

ASH-HT groups (2).
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Fig. 8. Relationships between angiographic parameters and types of LVH in ASH-HT group.
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Fig. 9. Relationships between histological findings of biopsied specimens and type of

LVH in HCM and ASH-HT groups.
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