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Left ventricular diastolic
properties in dogs eval-
uated by stress pulsed
Doppler echocardiogra-

phy
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Summary

We examined diastolic properties of the left ventricle (L'V) of 12 anesthetized open-chest dogs. The
heart was paced at a fixed rate of 100 beats/min. The time constant (T) was calculated from the L'V pres-
sure curve, and the A/R was measured from LV diastolic velocity curves using pulsed Doppler echo-
cardiography (PDE). Both were used as indexes of the LV diastolic properties.

The afterload increased by occluding the descending aorta; the preload decreased by occluding the
inferior vena cava. Both T and the A/R increased significantly (p <0.01) when the afterload was increas-
ed. However, when the preload was decreased, T was not significantly changed. The A/R increased
significantly due to a smaller decrement of A than that of R, when the preload was decreased.

The percent change of T correlated significantly with that of the A/R, when the afterload was increased
(r=0.687, p<0.05). However, there was no correlation between them, when the preload was decreased.

We conclude that LV diastolic properties are affected by afterload and preload, and that percent
changes of T do not always correlate well with percent changes in the A/R. Thus, it is important to eval-
uate the preload and afterload states when ever LV diastolic properties are measured clinically.
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Fig. 1. Schematic depiction of the instrumentation used in the open-chest, anesthetized

dogs studied in this experiment.

Geltec micromanomator catheters were inserted into the left ventricle (LV) from theright internal
carotid artery and into the left atrium (LA) from the left atrial appendage. Stimulator was fixed on
the right atrial appendage, and heart rate was maintained constant (100/min).

LV =left ventricle; LA =left atrium; RA =right atrium; IVC=inferior vena cava.
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Fig. 2. Parameters obtained from left ventricular inflow velocity pattern.

A=peak velocity of atrial contraction flow; R=peak velocity of diastolic rapid filling flow; A/R=
peak velocity of atrial contraction flow/peak velocity of diastolic rapid filling flow; AT =acceleration
time of rapid filling flow; DT =deceleration time of rapid filling flow.
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Table 1. Correlation coefficients between the indexes measured by pulsed Doppler echo-
cardiography and the parameters obtained by cardiac catheterization (meanz SD)

Control Ao occlusion IVC occlusion
A 31.0 + 10.6 431 + 11.5* 22.7 + 5.8*
R 51.5 + 13.0 39.5 + 10.7* 327 + 7.8*
A/R 0.59+ 0.10 1.10+ 0.18** 0.69+ 0.10*
AC 760.6 +155.4 447.2 +140.6** 399.5 + 97.3*
DC 557.8 + 87.4 352.6 + 87.9** 284.6 + 65.4**
AT 0.06+ 0.00 0.09+ 0.01** 0.08+ 0.01**
DT 0.09+ 0.01 0.11+ 0.01** 0.11+ 0.01**
LVSP 116.6 + 15.1 161.8 + 19.0** 729 + 11.9**
LVEDP 5.62+ 3.3 10.3 + 4.2** 3.14+ 1.81*
LVDPm 2.85+ 2.12 573+ 2.90** 1.28+ 1.30*
LA 7.64+ 2.3 9.05+ 2.60 4,66+ 2.44*
T 459 + 7.2 57.3 + 8.9%* 521 = 9.1
+dp/dt +1,310.9 +458.5 +1,473.8 +£550.9** +840.1 + 72.6*
—dp/dt —1,173.1 +274.4 —1,276.1 +345.6 —492.7+£155.8**

*p<0.05, **p<0.01.

A=peak velocity of atrial contraction flow; R=peak velocity of diastolic rapid filling flow; AC=acceleration of
diastolic rapid filling flow; DC=deceleration of diastolic rapid filling flow; AT =acceleration time of rapid filling
flow; DT =deceleration time of rapid filling flow; LVSP=left ventricular systolic pressure; LVEDP =left ventric-
ular end-diastolic pressure; LVDPm =left ventricular minimum diastolic pressure; LA=mean left atrial pressure;
T=time constant; +dp/dt=peak positive dp/dt; —dp/dt=peak negative dp/dt; Ao=aorta; IVC=inferior vena

cava.
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Fig. 3. Correlation between percent change of
the A/R and percent change of T.

A/R=peak velocity of atrial contraction flow/peak
velocity of diastolic rapid filling flow; T=time con-
stant.
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Fig. 4. Correlation between percent change of
A and percent change of T.

A =peak velocity of atrial contraction flow; T=time
constant.

BETRTLEREEROIEE, T4bLBEK
Tix, VR Fy 75— XVEBORIEED
75, AR LEBREWENCHBEEZRLE (y=
1.12+0.27x, r=0.687, p<0.05) (Fig. 3). %7z,
T ix A, AT, DT L 1 HE2MEEER L (p<
0.05) (Figs. 4~6). L L, —dp/dt Lt 3HER
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Fig. 5. Correlation between percent change of
AT and percent change of T.

AT =acceleration time of rapid filling flow; T'=time
constant.
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Fig. 6. Correlation between percent change of
DT and percent change of T.

DT =deceleration time of rapid filling flow; T =time
constant.
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