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Summary

To evaluate the validity of estimating left ventricular (LV) diastolic function using the Doppler
transmitral flow profile, the relationship of transmitral flow to LV relaxation and LV filling dy-
namics was observed.

A total of 54 subjects, including patients with ischemic heart disease, idiopathic cardiomyopathy,
and normal persons were examined. LV filling dynamics were assessed in 20 of them who had no re-
gional wall motion abnormality or irregular LV geometry.

Peak velocity of rapid filling (R) and acceleration of rapid filling (AR) at the mitral annular level
were measured as indices of transmitral flow during the rapid filling period. L'V relaxation was evaluated
according to the time constant of LV jsovolumic pressure decline (T) using the method of Weiss et al.

The correlation coefficient between R and T was —0.27 and that between AR and T was —0.16,
indicating lack of correlations. The v-wave of pulmonary wedge pressure (PWPv) was measured as an
index for left atrial driving pressure during the rapid LV filling period. Multiple regression analyses of
R or AR as dependent variables and T and PWPv as independent variables revealed significant correla-
tions (r=0.66 and r=0.59).

The peak transit rate (PTR=R/TVI) and atrial transit fraction (ATF=TVIa/TVI) were deter-
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mined from the time integral of the transmitral flow velocity (TVI=time velocity integral during dia-
stole, TVIa=time velocity integral during the atrial contraction phase). Also, the peak filling rate
(PFR) during the rapid filling and atrial filling fraction (AFF) were determined by left ventriculography.

Significant correlations with r=0.79 were observed in both between PTR and PFR and between
ATF and AFF. However, PTR underestimated PFR by a mean of 38%, and ATF overestimated AFF
by a mean of 14%,. These errors were probably due to changes in the area of the mitral annulus during
diastole.

From these results, it is concluded that: 1) LV rapid filling is determined not only by LV relaxa-
tion, but by left atrial driving pressure, as well. It is therefore impossible to evaluate LV relaxation from
the transmitral flow velocity alone. 2) Although the transmitral flow velocity reflects LV filling dy-
namics, changes in the cross-sectional area of the LV inflow tract must also be considered in quantifying

LV filling volume.
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(Table 1).

Table 1. Study population

No.
Angina pectoris 9 (8)
Myocardial infarction 22 (0)
Hypertrophic cardiomyopathy 8 (0)
Dilated cardiomyopathy 2 (0)
Normal subjects 13 (12)

Total 54 (20)

( )=the number of subjects undergoing volumetry
by left ventriculography, in whom regional wall mo-
tion abnormality or irregular ventricular shape are
not evident.
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Doppler transmitral flow
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R: Peak velocity of rapid filling

AR : Acceleration of rapid filling=R/2-1/T,
Fig. 1. Parameters derived from transmitral
flow pattern in left ventricular rapid filling.
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Fig. 2. Time-integral parameters derived from
transmitral flow pattern.

ED =end-diastole; O =initiation of left ventricular
filling; P=initiation of atrial contraction; R=peak
velocity of rapid filling; V(t)=transmitral flow veloc-
ty.
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Fig. 3. Parameters derived from left ventriculography.

Left ventricular volumes were measured every 20 msec by the method of Kennedy et al® from end-
systole to end-diastole. To obtain left ventricular time-volume curve and time-dV/dt curve, we used
the fifth grade moving average? for smoothing of raw volume data.

Dots show the raw data of left ventricular volume. Solid line shows the left ventricular time-
volume curve. Broken line shows the left ventricular time-dV/dt curve.

The peak filling rate (PFR) is calculated from the peak dV/dt in rapid ventricular filling normalized
by total filling volume (filling volume from mitral valve opening to end-diastole). Atrial filling fraction
(AFF) is calculated as a ratio of atrial filling volume (filling volume during atrial contraction) to total
filling volume.

MVO =mitral valve opening; P=initiation of P in ECG; R =initiation of QRS in ECG.

(These data were obtained from a 39 year-old man without significant heart disease).

— 1140 —



L.
4. HREHERIR
HERMTE TOCERRBMrE v, £F
BEREICIX Student @ t-test WV, HEK
K% fERE 5% KL L.

¥ 2

1. B8 MR & EEIBREDRIF
R & T AR & T opgf%#% Fig. 4 i

RRAEIESP HIC & B 2SR5 & FEH O FFifl

AT WEORoMBEFREEzh TR r=-027,
r=—0.16 <, WFhLHEBBRREED bR,
-7z. R i3 AR #%BE%eL, T kX
O PWPv Zhisr sk s L-BERBOTORREE
Table2 izR3. Zh b oficizzhEh r=0.66
BXU r=059 oFELEHBERAFELTY
7. %72, ThAZhORAEE%%% Table 3 i
7T, R 83X AR & T offic¥itapgREafg»
HI#EL, R 38Xt AR ¢ PWPv oRfjicIEFEE

RvsT ARvs T
msec a msec -
A a
60 60 4
- a 4
A & R A & A
a0 o D A 4 g
R . A
50+ M 8, 50 4 o .
T ascn 4 4 T A 40 4
a a o Ao
a ° B8, A 0,0
-] a
o A oA
L NS 4 NS
40 o 40 200
Aa A o aaTaa o
a o o
o & g A Oa o
A o a o o
a oa a a
o o
30 o o 304 o o
K ',L 1 1 L ::4’1 L Il L '
40 60 80 emsec 200 400 600 800 cmisec?
R AR
A angina pectoris [ hypertrophic cardiomyopathy

A myocardial infarction

M dilated cardiomyopathy

O normal subject

Fig. 4. Correlations between the peak velocity of rapid filling (R) and the time constant of
left ventricular isovolumic pressure decline (T) (left panel) and those between the accelera-

tion of rapid filling (AR) and T (right panel).
R and AR do not correlate with T.

Table 2. Multiple regression analyses of Doppler measurements and hemodynamic pa-

rameters
Regression r p
R vs T and PWPv R=-0.80(T)+1.89(PWPv)+65.4 0.66 5x10-8
AR vs T and PWPv AR=—5.58(T)+16.7 (PWPv)+400 0.59 3x10-¢

AR =acceleration of rapid filling; R=peak velocity of rapid filling; T =time constant of left ventricular iso-
volumic pressure decline; PWPv=v-wave of pulmonary wedge pressure.
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Table 3. Partial correlation coefficients of
Doppler measurements and hemo-
dynamic parameters

T PWPv
r P r P
R —0.52 6x10-5 0.63 3x1077
AR —0.39 4x10-3 0.58 4x10-°

Abbreviations are as in Table 2.
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Fig. 5. Linear regression analysis between
the peak transit rate (PTR) and the peak filling
rate (PFR).

A significant correlation is observed, but PTR un-
derestimates PFR by a mean of 389%,.
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Fig. 6. Linear regression analysis between atri-
al transit fraction (ATF) and atrial filling frac-
tion (AFF).
A significant correlation is observed, but ATF over-
estimates AFF by a mean of 149%,.
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