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Summary

Many studies have evaluated diastolic properties of the left ventricle (LV) from simultaneous
recordings of intraventricular pressure and volume by left ventriculography or M-mode echocardio-
graphy in terms of pressure-volume relations. However, this approach requires the assumption that
the shape of LV is either ellipsoid or spheroid to calculate ventricular volume and sometimes meets
the limitation of the application.

In this study, transmitral blood flow velocity, instead of volume change, was employed to evaluate
diastolic behavior of the LV, because the rate of LV volume change in diastole equivalents to the
transmitral blood flow rate. Transmitral blood flow velocity was noninvasively measured by a pulsed
Doppler flowmeter, combined with an electronic sector-scanning echocardiograph. Doppler signal
was analyzed by a soundspectrograph and displayed as a gray scaled flow velocity pattern. Parameters
derived from the flow velocity pattern were as follows: 1) Acceleration time (4T,); time interval to
increase the flow velocity from one-third of the rapid filling peak velocity (R) to R, 2) deceleration time
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(4Tp); time interval to reduce the velocity from R to half, and 3) the ratio of the late diastolic peak
velocity due to atrial contraction (A) to R (A/R). Study population consisted of 16 patients with
hypertrophic cardiomyopathy (group HCM), 13 patients with hypertension (group HT) and 16
patients with old myocardial infarction (group MI). Fourteen healthy subjects served as a control
(group N).

In group HCM, 4T,, 4Ty and A/R were significantly greater than those in group N, respectively.
The value of 4T, was 88+17 msec (mean+S.D.) for group HCM and 7412 msec for group N (p
<0.02), the value of 4T, was 182460 msec for group HCM and 97+17 msec for group N (p<0.001),
and the value of A/R was 0.84+0.31 for group HCM and 0.49+0.13 for group N (p<0.001). LV
wall thickness was not correlated with any of these parameters.

In group HT, 4T}, and A/R were significantly greater than those in group N, respectively. The
value of 4T, was 124 +28 msec (p<0.1) and the value of A/R was 1.124+0.41 (p<0.001) for group HT.
In contrast to group HCM, 4T}, increased in accord with an increase of LV wall thickness.

In group MI, A/R was significantly higher (1.03+0.28, p>0.001) than that in group N, while
no statistical difference was obtained in either of 4T, and 4T, between the two groups.

These findings indicate that diastolic properties of the LV are noninvasively evaluated by LV
inflow parameters derived from transmitral blood flow velocity pattern, especially on A/R.
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Hypertension Myocardial infarction
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Table 1. Materials

. Cases Age ( range )
FHETIE, 0L IRBFMSAA MY —D
= . ) . Healthy 1k 35(22-66)
Bk BFHLOME LT 5, EEHRA . . o ot
e o — ypertension -
BB, b, BER AN 2T K75 — o 7(e6-69)
ertrophi
BIZE D, BRDE LTOEKELLFES & OF Caraiompopathy 16 b1 (18-68)
MERE, 72 & CITHEZEL D EE A MFE % 51 Myocardial
- N Infarction 16 56 (37-68)
L, Zhick y EEIEHEC VTR ZMA )
Anterior 58 (44 -68)
. Inferior 7 5L (37-67)

— 698 —



HOE 1 Goodwin!®1® o SFIZHEY, KA
O ERERERS X CEENEOTIME 2B 7
bDOTHB. MBS FRERER 1 7 A LLER
i L7 & v 7e.

B, SRoOMFHEREEFEHRETHY, F
7z NYHA #REIR 8 T EELL Eo> & o i3BRSE
L7z

il S

1. &t )

AR MG FHANC 3, S v A2 R
5 7 —IMFist (32 2 7« = $ EUD-5, F&(5)&#
¥ 2.5 MHz, 938 Lg%k 5 kHz, <1 xig
1.3 psec) &, EWIEE FEABREIHIEMEIEE (H
AT 4 2l EUB-10) & 28 AL Licy 2741
w7 (Fig. 1). Ao 25 AT, YV 7MeA

FEETRAMGE D B I 7 e IR

2P L L . o TE Tl 7 A 2 1
DFRGE % 7 Lo 2 MG A RETH 5 23, Wi
T R B IR  13ie 0 3R LA gk 8 2.5 kHz (2
FB 70, BREEOERIETERZE R OBAMERH ~O
YR & AR & Uz, IR BRI F i o0 f R 1Y

K75 —E@kEax 2.5 kHz (AN 00 s 75
cm/sec O MLFEHEEE < FHY), FRFHUEEF 15
em Th 5. MiEaHUABEARTF I EE L v IR
fibF & iz, E DM REER X O FE - Bk
SRREN S, MY vy Ry a—A
3x3x1mm? T 5.

M K77 —FH0 i ¥+ 77704
L SG-07) v, $ YUK z2Xr bhrsT
LFoRE LIz (Fig. 1). bbb, HEMEHRH,
it 8 7" — e RO L, EHoOETICZ
NENEAMTFHSm I, 5ih, BLOES K

TWO-DIMENSIONAL |
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Fig. 1. Schematic representation of the system.
The direction of the Doppler beam and the location of the sample site are shown on the real-time
two-dimensional echocardiogram (upper right). Doppler signal is analyzed by soundspectrograph.
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Fig. 2. Parameters derived from transmitral blood flow velocity pattern.
Acceleration time (4TA), deceleration time (4TDp) and the ratio of presystolic peak velocity to rapid
filling peak velocity (A/R) are measured as parameters of left ventricular diastolic properties.
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Fig. 3. Representative transmitral blood flow velocity patterns in cases of healthy sub-
ject, hypertension, hypertrophic cardiomyopathy and myocardial infarction.
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B (P<0.1) icHEEER LY, LHEER G
99+18 msec ki@t L% Bl - (Fig.
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Fig. 4. Acceleration time (4TA) of rapid inflow.
Acceleration time is prolonged in hypertrophic
cardiomyopathy compared to healthy subjects. Neither
hypertension nor myocardial infarction shows statis-
tically significant difference from healthy subjects.
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Fig. 5. Deceleration time (4Tp) of rapid inflow.
Deceleration time is significantly prolonged in

_both hypertrophic cardiomyopathy and hypertension

compared to healthy subjects.

AR BREHTVCThLEEICHBELRLE.
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Fig. 6. The ratio of presystolic peak velocity to
rapid filling peak velocity (A/R).

A/R is higher in all diseased groups than that in
healthy subjects.
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Fig. 7. Relationships between deceleration time (4Tp) and wall thickness of the left ven-
tricle in hypertrophic cardiomyopathy (open circle) and hypertension (closed circle).
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Fig. 8. Relationships between the ratio of presystolic peak velocity to rapid filling peak

velocity (A/R) and wall thickness of the left ventricle in hypertrophic cardiomyopathy
(open circle) and hypertension (closed circle).
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Fig. 9. Relationship between the ratio of pre-
systolic peak velocity to rapid filling peak velocity
(A/R) and deceleration time (4Tp) in hyperten-
sion.

A cross mark indicates mean values +SD in healthy
subjects.
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Fig. 10. Relationship between the ratio of presystolic peak velocity to rapid filling peak
velocity (A/R) and deceleration time (4Tp) in hypertrophic cardiomyopathy.
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