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Summary

Left ventricular inflow (LVI) velocity patterns were investigated to assess the abnormalities of
left ventricular relaxation and filling by means of pulsed Doppler echocardiography combined with
two-dimensional echocardiography. The subjects consisted of 76 patients with old myocardial infarc-
tion (MI) and 34 with hypertrophic cardiomyopathy (HCM) including 14 cases with asymmetric
septal hypertrophic type (ASH), nine with apical hypertrophic type (APH) and 11 with obstructive
type (HOCM). The obtained data were compared with normal pattern described elsewhere, i.e. a bi-
phasic diastolic pattern including rapid ventricular filling wave (D wave) and atrial contraction wave
(A wave).

The results were as follows:

1) No statistical difference was obtained in acceleration time (AT) measured from zero to the
peak velocity of a D wave between the cases with MI and normal subjects. However, AT was sig-
nificantly prolonged in HCM group compared with MI group.
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2) Deceleration time (DT) measured from the peak to zero velocity of a D wave in MI was
significantly prolonged compared with that of normal subjects, while DT of APH and HOCM were
significantly prolonged compared with that of MI group.

3) A/D ratios (amplitude of an A wave/amplitude of D wave) in MI and HOCM were significantly
increased compared with that of normal subjects, but no statistical difference was obtained in A/D
ratio between normal subjects and patients with ASH or APH. A/D ratio in patients with anterior MI
was significantly increased compared with that of patients with inferior MI.

4) DT in patients with MI without the third heart sound (Ss) was significantly prolonged com-
pared with that of patients of MI with S5 and normal subjects, and DT in patients of MI with S; was
significantly shortened compared with that of normal subjects. On the other hand, DT in other cardiac
diseases with S, such as chronic mitral regurgitation, condition after surgical closure of atrial septal
defect and aortic regurgitation, was markedly shortened compared with that of normal subjects and
patients of MI with S;.

5) A/D ratio in patients of MI with the fourth heart sound (S,) was significantly increased com-
pared with that of normal subjects and patients with MI without S,.

6) S; occurred coincidently with the peak velocity of a D wave in normal subjects, patients with
chronic mitral regurgitation, patients after surgical closure of atrial septal defect and patients of MI
with normal left ventricular function, whereas in patients of MI with impaired contractile function
S; appeared after the peak velocity of a D wave.

7) S, occurred coincidently with the peak velocity of an A wave in patients with HCM and
MI with normal left ventricular function, whereas in patients of MI with impaired contractile func-
tion and congestive cardiomyopathy S, appeared after the peak velocity of an A wave.

These data suggest that left ventricular diastolic filling is abnormal in a high percentage of patients
with MI and that diastolic gallop sounds (S; and/or S,) are produced by imbalance between the volume
of LVI during diastole and the ability of the left ventricular relaxation.
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Table 1. Examined subjects

No.of Age (years;

Diagnosis cases mean + SD)
Healthy control 52 44+11
Myocardial infarction (MI)

Anterior 44 60+13
Inferior, Posterior 32 60+8

Hypertrophic cardiomyopathy (HCM)
Asymmetric septal

hypertrophy (ASH) 14 51+14
Apical hypertrophy (APH) 9 46+10
Obstructive (HOCM) 11 45+18

SD=standard deviation.
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Fig. 1. Parameters obtained from left ventri-
cular inflow velocity pattern.

D=amplitude of a diastolic rapid filling wave;
A=amplitude of an atrial contraction wave; AT=ac-
celeration time measured from zero to the peak
velocity of a diastolic rapid filling wave; DT=de-
celeration time measured from the peak to zero
velocity of a diastolic rapid filling wave.
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1. Acceleration time (AT) (Fig. 2)
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Fig. 2. Acceleration time of the left ventricular rapid filling wave in normal subjects and

various cardiac disorders.

MI=myocardial infarction; HCM=hypertrophic cardiomyopathy; ASH= asymmetric septal
hypertrophic type; APH=apical hypertrophic type; HOCM = obstructive HCM; N.S.=no significant

difference.
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Fig. 3. Deceleration time of the left ventricular rapid filling wave in normal subjects and

various cardiac disorders.
Abbreviations: see Fig. 2.
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2. Deceleration time (DT) (Fig. 3)
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Fig. 4. A/D ratio of left ventricular inflow velocity pattern in normal subjects and various
cardiac disorders.
Abbreviations: see Fig. 2.

f b .
W

SAMPLING
VOLUME  Jrisit

ECG

TOWARD .
BASE LINEM
AWAY

PCG KN J'I’A'A_ 1“'.7.. i

Fig. 5. Left ventricular inflow velocity pattern in a patient with old myocardial infarc-
tion of anteroseptal location.

The flow pattern is characterized by a relative increase in the atrial contraction wave compared
with a rapid filling wave (A/D ratio=1.1) and by prolonged deceleration time (DT=160 msec).
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Fig. 6. Relationship between the third heart
sound and the deceleration time in normal
subjects and various cardiac disorders.

MI=myocardial infarction; OCD=other cardiac
disease; ASD=atrial septal defect; MR=mitral
regurgitation; ARS=aortic regurgitation and aortic
stenosis; Sg=third heart sound.
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Fig. 7. Relationship between the fourth heart sound and the A/D ratio in normal subjects

and various cardiac disorders.

S,=fourth heart sound; other abbreviations: see Figs. 2 and 6.
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Fig. 8. Simultaneous recordings of left ventricular inflow velocity patterns and phono-
cardiograms from two patients of old myocardial infarction with impaired contractile
function.

Ubpper panel: Third heart sound (S;) appears after the peak velocity of diastolic rapid ventricular
filling wave (D wave).

Lower panel: Fourth heart sound (S,) appears after the peak velocity of atrial contraction wave
(A wave).
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