Journal of Cardiography 13: 301-307, 1983

LA EHRA MBS EIZ  Role of left ventricular

BRI EEMEFEORE: relaxation on transmitral

BEE VA - F7 7~ flow dynamics during

T & 583 early diastole: A study
with pulsed Doppler
flowmetry

H AN i Jun TANOUCHI
=t ] Akira KITABATAKE
A A Masato ASAO

#HE FE Toshio MORITA

B H Tohru MASUYAMA
W IEZ Masatsugu HORI

HE @B#® Michitoshi INOUE

FIER R Hiroshi ABE

Summery

The role of left ventricular (LV) relaxation in the determination of transmitral flow dynamics was
studied with pulsed Doppler flowmetry and high fidelity tip manometry in various cardiac diseases.
Study population consisted of 14 cardiac patients (pts) with sinus rhythm, including 4 pts with chest
pain syndrome, 4 with myocardial infarction, 3 with effort angina and 3 with hypertrophic cardio-
myopathy. The acceleration of early diastolic inflow velocity (AC), the peak of early diastolic inflow
velocity (peak EFV) and the deceleration after the peak (DC) were determined from the phasic trans-
mitral flow pattern. Hemodynamic parameters, i.e., cardiac index, mean pulmonary wedge pressure
(PWP), peak positive dP/dt and the time constant of isovolumic LV pressure decay (T) were measured
during cardiac catheterization.

Decreases in AC, peak EFV and DC were accompanied by prolongation of T with correlation
coefficient of —.851 (p<.001), —.808 (p<.001) and —.697 (p<.01), respectively, indicating that im-
paired LV relaxation slows down the early diastolic LV filling irrespective of underlying cardiac disease.
LV filling pressure did not appear as a predominant factor affecting the early diastolic filling in the
pts studied, as indicated by an insignificant correlation between any of these flow indeces and PWP.
Also, no significant relations were found between the flow indeces and other hemodynamic parameters.

These results indicate that LV relaxation plays a primary role in determining the extent of the
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early diastolic filling. Pulsed Doppler flowmetry provides a new approach to evaluate the impairment of
LV relaxation noninvasively and sensitively in cardiac disease.
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Table 1.

Summary of hemodynamic findings

EERABE & LR

Peak positive Peak negative

Age HR cl LVSP PWP dp/dt dp/dt T

Pt (years) Sex Diagnosis (/min) (I/min/m?) (mmHg) (mmHg) (mmHg/sec) (mmHg/sec) (msec)
1 49 M CPS 67 4.3 126 6 1970 2620 4y
2 61 M CPS 46 3.4 160 8 1450 1240 60
3 32 F CPS 74 3.2 116 2 2480 2350 33
4 63 M CPS 51 2.1 124 7 1520 1350 57
5 48 M EA 57 3.5 120 10 1610 1350 53
6 64 M EA 53 2.5 130 7 1310 830 62
7 60 M EA 63 2.5 140 7 1170 860 78
8 53 M mi 62 2.5 155 5 1200 1320 65
9 60 M Mi 73 2.4 130 9 1720 1380 62
10 59 M Mil 62 2.2 160 8 1790 1170 68
n 47 M Ml 70 4.1 130 14 1040 1040 61
12 40 F HCM 62 2.7 96 19 1280 770 88
13 47 M HCM 64 2.4 110 15 1040 1170 61
i\ 56 M HCM 80 2.1 122 5 2100 2050 47

Abbreviations: HR= heart rate; Cl= cardiac index; LVSP= left ventricular systolic pressure; PWP= mean
pulmonary wedge pressure; T= time constant of isovolumic left ventricular pressure decay; CPS= chest pain
syndrome; EA= effort angina; Mi= myocardial infarction; HCM= hypertrophic cardiomyopathy.

Table 2. The transmitral flow indeces derived
from the phasic transmitral flow

pattern
Pt AC Peak EFV DC
(cm/sec?) (cm/sec) (cm/sec?)
1 587 55 243
2 472 50 253
3 640 67 522
4 503 55 207
5 477 60 332
6 531 64 264
7 261 45 179
8 260 46 260
9 420 45 206
10 333 43 238
11 404 51 323
12 277 39 238
13 397 53 286
14 uuy 60 347

Abbreviations: AC= acceleration of
early diastolic inflow velocity; Peak EFV=
peak velocity of eary diastolic inflow;
DC= deceleration after the peak.
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Fig. 1. Measurements of actual transmitral flow velocity.

Left panel is a diagram of the two orthogonal imaging planes used to visualize the heart by two-
dimensional echocardiography. The vertical plane corresponds to the left anterior oblique (LAO)
equivalent view (upper) and the horizontal plane corresponds to the right anterior oblique (RAO)
equivalent view (lower). The incident angle # of Doppler beam against blood stream is determined
as an angle between the direction of the Doppler beam and the direction perpendicular to the echo
image of the mitral annulus on the LAO equivalent view. By use of the equation in this figure, the
transmitral flow velocity (v) is calculated.

fq=Doppler shift frequency; fy=the transmitted frequency; c=ultrasound velocity in the living
tissue; Ao=aorta; LA=Ileft atrium; LV =left ventricle.

Fig. 2. Determination of the transmitral flow indeces.
Three indeces, i.e., the acceleration of early diastolic inflow velocity (AC), the peak of early diastolic

inflow velocity (peak EFV) and the deceleration after the peak (DC) are calculated from the phasic
transmitral flow pattern.
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Table 3. The simple correlation coefficients between the transmitral flow indeces and the

hemodynamic parameters

. Peak Peak
HR [of} PWP  +dp/dt -dp/dt T
AC 0.028  0.401 -0.446  0.630*% 0.663** -0, 851%**
S 0.093 0.191 -0.504 0.482  0.507  -0.808%**,
EFV
pC 0.432  0.401 -0.288 0.564* 0.512  -0,697**

* p<0.05; ** p<0.01; *** p<0.001.
Abbreviations: See table 1 and 2.
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Fig. 3. The relations between the time constant of isovolumic left ventricular pressure

decay (T) and the transmitral flow indeces in

various cardiac diseases.

The acceleration of early diastolic inflow velocity (AC), the peak of early diastolic inflow velocity
(peak EFV) and the deceleration after the peak (DC) are inversely correlated with T, respectively,

regardless of underlying cardiac disease.

Table 4. The partial correlation coefficients
between the transmitral flow indeces
and the hemodynamic parameters

- Peak

PWP  +dp/dt T
AC 0.264 0.122 -0.780%**
Peak _ _ _ ok
EFV 0.058 0.259 0.733
DC 0.340 0.228 -0.579*

* p<0.05; ** p<0.01.
Abbreviations: See table 1 and 2.
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