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Summary

We investigated the relationship between parameters of left ventricular diastolic filling using
pulsed Doppler echocardiography and the A wave ratio of apexcardiography (ACG), and then evalu-
ate the characteristic features of diastolic behavior in hypertrophic hearts and in various cardiac diseases.

The study population consisted of 68 patients and 25 normal subjects, and included 19 cases of
chronic renal failure (CRF), 17 cases of ischemic heart disease (IHD), 16 cases of hypertension (HT),
six cases of hypertrophic cardiomyopathy, two cases of aortic stenosis, two cases of arrhythmias, and
six of other cardiac diseases.

The A wave ratio of ACG was calculated as the ratio of A wave amplitude and total excursion
[(A/E-O)x 100]. At the same time, the peak early filling velocity (R), the peak late filling velocity
(A), the ratio of R to A (A/R), acceleration time (AT), and deceleration time (DT) were measured
from the left ventricular inflow velocity pattern using pulsed Doppler echocardiography. The re-
sults were as follows :

1. There was a close positive correlation between the A wave ratio of ACG and the A/R of
pulsed Doppler echocardiography.
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2. In patients with left ventricular hypertrophy (LVH), both the A wave ratio and the A/R
were significantly higher than those in normal subjects. And in LVH with asynergy, both the A
wave ratio and the A/R were significantly higher than those in LVH without asynergy.

3. In CRF, IHD, and HT, both the A wave ratio and the A/R were significantly higher than
those in normal subjects, but there were no significant differences among these three disease entities.

It was concluded that there is a good correlation between the A wave ratio of ACG and the
left ventricular A/R of pulsed Doppler echocardiography, and that both of them are useful non-
invasive parameters for evaluating left ventricular diastolic function.
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Table 1. Subjects

No. of cases

Chronic renal failure 19
Ischemic heart disease 17
Essential hypertension 16
Idiopathic hypertrophic cardiomyopathy 6
Aortic stenosis 2
Arrhythmia 2
Others 6
Normal 25

Total 93

i, 2ok 8 f7l, 4EHEIE 16 Eh b 65 2%, Fi540.0
+143%Th % (Table 1).

FHki, B SSH-11A @FROKERE (8
EREEE: 24MHz) r@zfl SDS-10A <
R Ky 75 —3%E (SR IRL EREK:
4KHz 71X 6 KHz) #{F#HL, M =— K=
a—[, Fy7»r—Dxza—R&X+Y) vy 7 Fx
— b a—&— (#3% Y HEE: 50mm/sec 721X
100 mm/sec) TS L. FRFC, 77 ¥ EFHR
TY303 +5v27Fa—%—%fnT ACG %3
L. R Ry 5—DF P NARY UL
&, DREHE LY EESETRBICRE L
(Fig. 1). Bohlc Ry 75—z a—Ehb, &
BE BLHAE AW ATERE (peak early filling velocity :
R), DLEIERRKRTHEAEE (peak late filling
velocity : A), T#F n k. (A/R), HnEEmeRE (acceler-
ation time: AT), Wo#rER (deceleration time:
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Fig. 1. Two-dimentional echocardiogram and Doppler echocardiogram simultaneously re-

corded with apexcardiogram.

SV =sample volume; PCG =phonocardiogram ; ACG =apexcardiogram.
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AT : acceleration time
DT : deceleration time

Fig. 2. Schema of the analysis of left ventricular
inflow pattern.
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Fig. 3. Schema of the analysis of apexcardiogram.

Abbreviations : see Fig. 1.

Table 2. Measurement values of various indexes

Diseases
(n=68)

Normal
(n=25)

Peak early filling velocity
(R) (cm/sec)

Peak late filling velocity
(A) (cm/sec)

73.7+£13.1 70.0+16.7

47.9+12.9 61.8+17.1%*

A/R ratio 0.66+0.18 0.91+0.28**
Acceleration time

(AT) (sec) 0.08+0.02 0.08+0.02
Deceleration time

(DT) (sec) 0.20+0.04 0.21+0.06
A wave ratio of

apexcardiography(%) 8.5+2.3 13.6+7.1%*

Values are expressed as mean+SD.
**p<0.01 versus normal group.

Table 3 z7R7.

KEH, EEH BIvaplz@ic, AR
& AR L OBICBWIECHERED bz, %
7z, A ERE A CLECHBARED b &
BRBIVEBRLEER LA LMT, A K
#£L R LOMIHAOHBEIED bhic. &K
BE, EXE, BIUuefict, AgRe AT, DT
& ORICHERRERD b h o Te.

LHlickirs A e AR Lot Fig.
4 (R

Table 3. Correlations (r values) between the A
wave ratio of apexcardiogram and
parameters of left ventricular diastolic
filling using pulsed Doppler echocard-

iography

Diseases Normal All subjects

(n=68) (n=25) (n=93)
R —0.34% +0.09 —0.31**
A +0.52%* +0.61%* +0.58**
A/R +0.74** +0.50* +0.75%*
AT —0.23 +0.15 —0.18
DT +0.06 —0.00 +0.06

*p<0.05, **p<0.01 vs A wave ratio.

R=peak early filling velocity ; A=peak late filling
velocity ; AT =acceleration time; DT =deceleration
time.

2. LVH &, LVH+asynergy 80 A %L AR

A 3 LVH g 13.5+6.2%, LVH+asyn-
ergy £ 19.6+7.3% <, LVH #4343 2 823 E
#WEE 85+23% KHLABEABMEEZTRLE %
7z, LVH #%&3+ 38 T3 asynergy O b 58D
FREBEICEETH-2. AR LEHET, LVH
# 0.95+0.27 ¢ LVH+asynergy £ 1.14+0.18
D2ENPEREE 0.66+0.18 L CHAEICEHE
ZRL, Zhd 2809 H T3, asynergy Db 3
HoFVERICEHETSH - (Fig. 5).
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Fig. 4. Correlation between the ratio of peak late filling velocity to peak early filling velocity
(A/R) and the A wave ratio of apexcardiogram.
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Fig. 5. Comparisons of the A/R ratio and the A
wave ratio in normal, LVH, and LVH with asyn-

ergy.
LVH=left ventricular hypertrophv.

LVH #, LVH+asynergy &4 A gRL
AR L oRBicHEERIECHEZED - (Fig. 6).
FER#, LVH g, LVH-+asynergy B o0 %
PRRE L EEHEERE L OFfik, hZh 206+
2.0mm, 27.0+3.0mm, 30.1+59mm <, LVH

L LVH+asynergy #AEEHI VAR (p<
0.01) icEETdH o722, LVH gt L+ LVH +asyn-
ergy HLOMICIFERELRD R o,

Fig. 7 icE%#, LVH g, LVH4asynergy
Bo A BXOR #25+. A LVH 24543
ZEHEITRENRRVDY, EFBHLOBICEEER
. R 3 LVH+asynergy B CH & 22
FTxxrL

3. HEEHD A jEELE AR

HBHPERIB DL W BEBEARE, im0 &
B, BILEZ>VWT, A ERL AR ot z1T
-7z,

A BRIBUTRLE 13.6£52%, Bmils
RER 13.8+8.4%, BmiiLER 13.5+5.1% <H»
D, BRBELVEER 85£23% X VARKEHE
EERLED, BREBOMICIEEEZE2R DA
Mol FERIC, Zhb3FicRiFs AR ¢,
FhZh 094+0.26, 0.89+0.19, X 1.00+
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Fig. 6. Correlations between the A/R ratio and the A wave ratio in LVH and LVH with

asynergy.
LVH=left ventricular hypertrophy.
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Fig. 7. The peak late filling velocity (A) and the
peak early filling velocity (R) in normal, LVH,
and LVH with asynergy.

LVH=left ventricular hypertrophy.

029 <, FEER 0.66+0.18 X LEECEES
RULED, FEBOEICIAEREZER2T A,k
(Fig. 8).

BB AR, EOtRBE, SiERCo
WT A e AR otz A» 5L, Fig. 9 ic
RO RBEFRIEQCHEEED .

P<0.01
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L L
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L 1 " 2
Normal CRF IHD HT
(0=25) (0=19) (n=17} {n=16)

Fig. 8. Comparisons of the A/R ratio and the A
wave ratio in normal, CRF, IHD, and HT.

CRF=chronic renal failure; IHD=ischemic heart
disease ; HT =hypertension.

E &
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Fig. 9. Correlations between the A/R ratio and
the A wave ratio in CRF, IHD, and HT.
abbreviations : see Fig. 8.
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