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Summary

Left ventricular filling flow was evaluated at the mitral orifice and in the left ventricle (LV) using
color flow imaging and pulsed Doppler echocardiography in seven patients with dilated cardiomyopathy
(DCM) and 10 normal subjects. Using the apical approach, filling flow in early and late diastole was
observed by two-dimensional color and M-mode color flow imaging, and flow velocity patterns at the
mitral orifice and in the LV, 3 cm below the orifice, were analyzed by pulsed Doppler echocardiography.

Color flow imaging disclosed slower movement of the inflow signals toward the apex in DCM
than in the normal. With pulsed Doppler echocardiography, the delay in timing of peak velocity in
the LV was distinctly greater in DCM than in the normal, although the mitral inflow velocity did
not differ between DCM and the normal. The width of the filling flow, the rate of velocity reduction
and the flow velocity in the LV did not differ between DCM and the normal.

Thus, in DCM, the timing of filling flow in the LV is clearly delayed compared to the timing
at the mitral orifice, and this cannot be explained solely by the mitral flow velocity pattern.
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Fig. 1. Method of measuring the flow velocities
at the mitral orifice and 3 cm below the mitral
orifice in the left ventricle to assess the time
delay of peak filling velocities between these 2
areas.

R=peak flow velocity curve at rapid filling; A=
peak flow velocity curve at atrial contraction.
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Table 1. Comparisons of early diastolic (R) and late diastolic (A) flow dynamics at the
mitral orifice and in the left ventricle in DCM and in normal subjects

R flow A flow
Groups
Normal DCM Normal DCM

No. of cases 10 6 5
Age (years) 38+17 52+11 48+14 45+15
Heart rate (/min) 6011 68+7 59+10 73+12
Left ventricle

End-diastolic dimension (mm) 4943 71 £ 11%%x 48+3 68 +9***

Fractional shortening (%) 36+4 12 4-4%** 3745 12 £ 4%**
Flow at the mitral orifice

Peak R velocity (cm/sec) 59+19 72+14 51+15 53+20

Peak A velocity (cm/sec) 39+10 45423 42+12 60+21

A/R ratio 0.7+0.4 0.7+0.5 0.9+0.4 1.3£0.7
Flow in the left ventricle

Peak R velocity (cm/sec) 49413 54+16

Width of R flow (mm) 22+4 25+5

Peak A velocity (cm/sec) 29+12 39+18

Width of A flow (mm) 15+1 23+6
Relation between mitral flow and flow in the left ventricle

Delay of R peak® (sec) 0.02+0.01 0.11+£0.03**

Calculated R delay® (sec) 0.06+0.02 0.05+0.01

Reduction of R velocity (%) 14+12 27+10

Delay of A peak® (sec) 0.01+0.01 0.06+0.04*

Calculated A delay® (sec) 0.09+0.02 0.0740.04

Reduction of A velocity (%) 32+9 24+12

Mean+S.D.

* p>0.05; ** p<0.01; *** p<0.001 compared with the normal subjects.

a) Measured by phase analysis illustrated in Fig. 1;

tral orifice and in the left ventricle.
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b) Calculated from the mean peak velocities at the mi-
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2nd frame

Fif. 2. Two-dimensional color flow images of left ventricular filling flow in a normal

3rd frame

Three sequential stop-frame images in the apical long-'axis view during the rapid filling phase

are shown. The rate is 15 frames/sec.

1st frame

2nd frame

3rd frame

Fig. 3. Two-dimensional color flow images of left ventricular filling flow in a patient with
dilated cardiomyopathy.

Three sequential stop-frame images in the apical long-axis view during the rapid filling phase
are shown. The rate is 15 frames/sec.
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Fig. 4. M-mode color flow images of left ventricular fillin
and in a patient with dilated cardiomyopathy (right).
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Fig. 5. Pulsed Doppler recordings at the mitral orifice (top) and 3 cm below it in the left

ventricle (bottom) in a normal subject (left) and in a patient with dilated cardiomyopathy
(right).
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