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Fig. 1 Transesophageal pulsed Doppler echocardiogram of pulmonary venous

flow and measured variables.

Pulmonary venous flow pattern is shown.

The first wave occurred during ventricular systole (S wave), the second

wave during the rapid and slow ventricular filling phase of the left ventricle

(D wave), and the third wave, reversed flow toward the pulmonary vein,

during atrial contraction (Ab wave).

Peak flow velocities of S wave and D

wave (S, D), the ratio of S to D (S/D) and the ratio of the velocity-time in-
tegral of S wave to that of D wave (S area/D area) were measured from

pulmonary venous flow velocity pattern.
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Fig. 3 Relationship between peak flow velocity
of D wave (D) and the ratio of peak flow
velocity during atrial contraction phase to
that during rapid filling phase (A/R). D
tended to decrease with increase in A/R.
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Fig. 2 Transesophageal pulsed Doppler echocardiogram of transmitral flow and

measured variables. Transmitral flow pattern is shown. Peak flow
velocities in rapid filling phase and in atrial contraction phase (R, A), the
ratio of A to R (A/R) and the ratio of the velocity-time integral of the wave

in atrial contraction phase to that in rapid filling phase (A area/R area)

were measured from transmitral flow velocity pattern.
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Fig. 4 Relationship between D and the ratio of
velocity-time integral of the wave during
atrial contraction phase to that during
rapid filling phase (A area/R area). D
tended to decrease with increase in A
area/R area.
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Fig. 5 Relationship between the ratio of peak

flow velocity of S wave to that of D wave

(S/D) and A/R. S/D increased with

A/R.
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Fig. 6 Relationship between the ratio of
velocity-time integral of S wave to that
of D wave (S area/D area) and A/R. S
area/D area correlated with A/R,
presumably reflecting the left ven-
tricular diastolic function.
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Fig. 7 Relationship between S area/D areaand A
area/R area. S area/D area correlated
with A area/R area, indicating that the im-
pairment of left ventricular filling
dynamics affects pulmonary venous flow
dynamics, by decreasing velocity-time in-
tegral of diastolic phase in pulmonary
venous flow pattern.
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Fig. 8 Relationship between A/R and age. The
left ventricular distensibility in early
diastole is impaired with aging, and the
contribution of the atrial contraction to
left ventricular filling is compensatorily
augmented.
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Relation of pulmonary venous flow dynamics to left ventricular

filling dynamics.; A study by transesophageal

pulsed Doppler echocardiography.

Shigeru Akamatsu, Etsuji Terazawa, Kensaku Kagawa
Michio Arakawa, Shuji Dohi and Michio Yamamoto

Department of Anesthesiology and the Second Department of Internal Medicine,
Gifu University School of Medicine, Tsukasa-machi 40, Gifu 500

To assess the relationship between pulmonary
venous flow dynamics and left ventricular filling
dynamics, we studied 34 ASA Physical Status 1
patients with transesophageal Doppler echocar-
diography under general anesthesia. Peak flow
velocities of ventricular systolic and diastolic
waves (S, D), the ratio of S to D (S/D), and the
ratio of the velocity-time integral of ventricular
systolic wave to that of diastolic wave (S
area/D area) were measured from pulmonary
venous flow velocity pattern. Peak flow
volocities in atrial contraction phase and in
rapid filling phase (A, R), the ratio of A to R
(A/R) and the ratio of the velocity-time integral
of the wave in atrial contraction phase to that
in rapid filling phase (A area/R area) were

measured from transmitral flow velocity pat-
tern. Then, we examined the relationship bet-
ween the variables from pulmonary venous flow
and the variables from transmitral flow.

There were good correlations between S/D
and A/R (r=0.58, p<0.001), between S area/D
area and A/R (r=0.79, p<0.001), and between
S area/D area and A area/R area (r=0.67,
p<0.001). These indicate that
pulmonary venous flow dymanics is influenced

results

to a certain degree by left ventricular filling
dynamics. We conclude that left ventrticular
diastolic function affects not only left ven-
tricular filling dynamics but also left atrial fill-
ing dynamics.

Key words: Pulmonary venous flow, Left ventricular diastolic function,

Transesophageal Doppler echocardiography.
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