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Summary

The relationship between V,P-terminal force (V;-PT) and the characteristics of left ventricular (LV)
diastolic filling and atrial contraction were evaluated using LV inflow velocity patterns obtained by
pulsed Doppler echocardiography. Subjects consisted of 54 patients with old myocardial infarction,
56 with essential hypertension, 48 with angina pectoris, 19 with dilated cardiomyopathy, and 16 with
miscellaneous disease other than of mitral valve lesions. The patients were classified as the positive group:
V;-PT < —0.04 mmsec, intermediate group: 0>V,;-PT > —0.04 mmsec, and negative group: V;-PT=0
mmsec. The following were the results obtained:

1. In the positive group, the rapid filling wave (R) had reduced velocity, the prolonged decelera-
tion time and the decreased acceleration and deceleration ratios.

2. In the positive group, velocity of the atrial contraction wave (A) was increased and the atrial
contraction time was prolonged compared to the other groups.

3. In the positive group, the A/R was greater than in the other groups.

4. In the positive and intermediate groups, V;-PT correlated significantly with the A/R (r=0.83,
p<0.01), R (r=-0.58, p<0.01) and A (r=0.48, p<0.01).

In the positive group, LV inflow volume was decreased in the rapid filling phase. In the atrial con-
traction phase, the inflow volume was increased to compensate for loss of inflow volume in the rapid
filling phase. These findings suggested that LV diastolic filling was disturbed in the positive group.

In conclusion, the value of V;-PT is influenced by any disturbance of LV diastolic filling.
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Table 1. Study subjects

V,P-terminal force o ZEff

Group Negative
P-terminal force (V,) =0
Number of patients 72
Age (years): range and mean 40-85 (60.3)
Sex (male/female) 39/33
Old myocardial infarction 26
Hypertension 25
Angina pectoris 25
Dilated cardiomyopathy 10
Others 9

Intermediate Positive
0> >-—0.04 <-0.04
43 52
45-78 (62.4) 42-85 (61.6)
24/19 27/25
13 15
16 15
10 13
2
2 5

SecC

=\
\

Fig. 1. Method of measuring V,-P-terminal
force.
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sec) PT [atEEE (42.8+9.7cm/sec) ik, AE
B %R Lz (p<0.05, p<0.01) (Fig. 4A). %
7z, AT-A 13 PT [B#EsE i 3w T 7321127

Fig. 2. Parameters of velocity patterns of blood
flow at the inflow tract of the left ventricle ob-
tained by pulsed Doppler echocardiography.

R =peak velocity of the rapid filling wave; A=peak
velocity of the atrial contraction wave; AT =accelera-
tion time from zero to the peak velocity of the rapid
filling wave or atrial contraction wave; DT =decelera-
tion time from the peak to zero velocity of the rapid
filling wave or atrial contraction wave; AcR=ac-
celeration rate of the rapid filling wave or atrial con-
traction wave (R/AT, A/AT); DcR=deceleration rate
of the rapid filling wave or atrial contraction wave
(R/DT, A/DT).

msec T, PT [afhgf (66.7+17.9 msec) ZH~,
HEZICIERE LTz (p<0.05) (Fig. 4B). DT-A
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0.01, p<0.01) (Fig. 4C). AcR-A, DcR-A zf§L
TREHBECHEEELR Db o1
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Fig. 3. Velocity of the rapid filling wave (A), deceleration time of the rapid filling wave
(B), the acceleration rate of the rapid filling wave (C), and the deceleration rate of the
rapid filling wave (D) in the positive, intermediate and negative groups.
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Fig. 4. Velocity of the atrial contraction wave (A), acceleration time of the atrial contrac-
tion wave (B), deceleration time of the atrial contraction wave (C), and the A/R (D) in
the positive, intermediate and negative groups.
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Fig. 5. Correlation between P-terminal force and velocity of the rapid filling wave.
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Fig. 6. Correlation between P-terminal force and velocity of the atrial contraction wave.
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Fig. 8. Correlation between P-terminal force and left atrial dimension obtained by M-

mode echocardiogram.
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Fig. 9. Pulsed Doppler echocardiograms in three patients with old myocardial infarction.
Case 1: Patient in the negative group.
Case 2: Patient in the intermediate group.
Case 3: Patient in the positive group.
SV =sampling volume; ECG =electrocardiogram; PCG =phonocardiogram.
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Fig. 10. Changes in left ventricular inflow velocity patterns obtained by pulsed Doppler
echocardiograms and P-terminal force before (left panel) and after coronary artery bypass
graft (right panel) in a patient with unstable angina (63 years old man).

Abbreviations are the same as in the preceding figures.
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