Journal of Cardiology 19: 135-145, 1989

DREERBIZ I F 595  Contribution of hyper-

REELmMEDREEZ O tension to left ventri-

< cular diastolic function
in patients with asym-
metrical apical hyper-
trophy

wa = Masahiko SHIOTANI
AH Mikio ARITA

it FHi Hideya NAKAMURA
ikt &H Yoshinari NAKAMURA
R EiT Setsuko FUJIWARA
A B Katsuhiro  YAMAMOTO
£ #= Yuji UENO

VaE —ER Ichiro NISHIO
Bl #EH Yoshiaki MASUYAMA

Summary

This study was designed to ascertain the contribution of hypertension to the early diastolic time
intervals in asymmetrical apical hypertrophy (AAH). Eighteen patients with untreated AAH were
categorized as those with (n=13) and without (n=>5) hypertension. Isovolumic relaxation time and
early diastolic filling were determined in four groups: normotensive subjects (n=20), patients with
essential hypertension (n=20), AAH with hypertension, and AAH without hypertension.

Early diastolic function was measured by the interval from the aortic closure sound (IIA, pho-
nocardiography) to the opening of the mitral valve (MVO, echocardiography) and the interval from
MVO to the O point of the apexcardiogram. The IIA-O interval was also calculated.

Peak velocities in the rapid filling phase (R) and atrial contraction phase (A) were measured
using two-dimensional Doppler echocardiography in the center of the mitral orifice in diastole. The
MVO-O/ITIA-MVO and A/R ratios were also calculated.

1. In the AAH with and without hypertension groups, the IIA-O, IIA-MVO, and MVO-O in-
tervals were significantly prolonged. The ITA-O and MVO-O intervals in the AAH without hyperten-
sion group were more prolonged than were those in the AAH with hypertension group.

In patients with essential hypertension, the IIA-O and the IIA-MVO intervals were prolonged,
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but there was no prolongation of the MVO-O interval.

2. The MVO-O/IIA-MVO ratio was lower in essential hypertension and in the AAH with hyper-
tension groups, and significantly higher in the AAH without hypertension group.

3. There was no significant change of the R, A, and A/R in each group.

These results indicated that prolonged left ventricular relaxation was distinguished in essential hy-
pertension. In AAH with hypertension, the same prolongation was observed, but the disturbance of
early diastolic filling was mild. It is suggested that apical hypertrophy has a possible association with
hypertension, though it may more properly belong to cardiomyopathy.
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Fig. 1. Method of measuring diastolic time intervals based on simultaneous recordings
of the mitral leaflet by the echocardiogram, electrocardiogram (ECG), phonocardiogram

(PCG), and apexcardiogram (ACG).

ITA =aortic component of the second heart sound; O=0 point of apexcardiogram; MVO =point
of mitral valve opening; RV =right ventricle; IVS =interventricular septum; LVPW =left ventricular

posterior wall; M-valve=mitral vale.
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Fig. 2. Transmitral flow velocity profile and the two variables derived from transmitral

flow pattern.

Two-dimensional echocardiogram in the apical long-axis view was used as a guide for the pulsed
p g :

Doppler study.

The subjects were in the supine position, breathing normally, and the sampling

site was positioned at the center of the mitral ring. Peak velocites of R and A waves were measured.

R=peak vleocity of rapid filling wave; A =peak velocity of atrial contraction.

Table 1. Clinical characteristics of the study subjects

Control EHT AAH HT (+) AAH HT (-)
Number 20 20 13 5
Age (years) 54+12 51+9 56+8 55+13
MBP (mmHg) 88+8 111 - 12%* 108 +15%* 99+ 8%
HR (beat S/min) 68+6 63+9 69+11 65+6
IVSth (mm) 9.3+0.1 12.440.4** 13.84+1.0%* 13.441.3%*
PWth (mm) 9.1+0.1 11.04+0.5%* 11.840.3*%* 10.840.2%*
ASH 0 0 3 2
GNT 0 0 11 4

(mean+SEM)

EHT =essential hypertension; AAH HT (+)=asymmetrical apical hypertrophy with hypertension; AAH HT
(—)=asymmetrical apical hypertrophy without hypertension; MBP=mean blood pressure; HR=heart rate;
IVSth=interventricular septal thickness; PWth=left ventricular posterior wall thickness; ASH=asymmetrical
septal hypertrophy; GNT =giant negative T wave.

mean+SEM =mean+mean standard error; *, **=probability (versus control)<0.05, 0.01, respectively, by an-

alysis of variance.
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Fig. 3. Comparison of IIA-O time in subjects

with essential hypertension (EHT), asym-

metrical apical hypertrophy (AAH) with and

without hypertension, and in normal controls.
For abbreviations: see Table 1.
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Fig. 4. Comparative study on IIA-MVO times and MVO-O of subjects with essential hy-
pertension (EHT), asymmetrical apical hypertrophy (AAH) with and without hypertension,

and of normal controls.
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Fig. 5. Comparison of the MVO-O/IIA-MVO
ratio in subjects with essential hypertension
(EHT), asymmetrical apical hypertrophy (AAH)
with and without hypertension, and in normal
controls.
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Fig. 6. Comparison of peak flow velocities of the rapid filling and atrial contraction pe-
riods in subjects with essential hypertension (EHT), asymmetrical apical hypertrophy
(AAH) with and without hypertension, and in normal controls.

R=peak velocity of the rapid filling period; A=peak velocity of the atrial contraction period.
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Fig. 7. Comparison of the A/R ratio in subjects
with essential hypertension (EHT), asym-
metrical apical hypertrphy (AAH) with and
without hypertension, and in normal controls.
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Fig. 8. Comparison of FS and mVcf in subjects with essential hypertension (EHT), asym-
metrical apical hypertrophy (AAH) with and without hypertension, and in normal

controls.

mVef =mean velocity of circumferential fiber shortening; FS=fractional shortning.
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Fig. 9. Summary of early diastolic function in subjects with essential hypertension
(EHT), asymmetrical apical hypertrophy (AAH) with and without hypertension, and in

normal controls (left panel).
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