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Summary

Pulsed Doppler echocardiography was used for investigation of respiratory changes of superior
vena caval flow in chronic pulmonary disease to analyze the mode of venous return and its regulating
factors. The subjects consisted of 55 patients with various pulmonary diseases and 44 healthy controls.

1. In the controls, the velocities of the S and D waves increased during the inspiratory phase.

2. Patients with pulmonary diseases were categorized into 2 groups. One with the mode of the
healthy subjects (normal pattern), and the other with disappearance of the D wave or both the S and
D waves (abnormal pattern) in the expiratory phase. All patients with restricted ventilation exhibited
the normal patterns, while the abnormal patterns were observed in some of the patients with obstructive
ventilation, and most of the patients with combined ventilation.

3. 'The respiratory patterns of the pressure gradients between the right atrium and subclavian
vein reflected patterns of the superior vena caval flow well. In cases with abnormal patterns, the right
atrial pressure exceeded the subclavian vein pressure in the expiratory phase.

4. The velocity of the A wave at the expiratory phase correlated significantly with pulmonary
vascular resistance and with the mean pulmonary artery pressure.

In conclusion, the mode of venous return in patients with pulmonary disease varies depending on
the mode of the ventilation disturbance and the presence of right ventricular pressure overload, which
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is most likely caused by the intrathoracic pressure and by right ventricular filling abnormalities.
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S BoRSH, FEREFOMET, BEHETIET
h#h 48.4+11.7 cm/sec, 27.64+10.1 cm/sec T,
EEBEH Tz EHEFR 50.1+15.0cm/sec, 17.8+
12.2 cm/sec &, FEGHF R BB T/HhE L (p<
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Fig. 1. Superior vena caval flow in a normal subject.
The velocity of the S wave (S) and D wave (D) increased during the inspiratory phase (INSP).
A =reverse A wave at atrial systole; EXP =expiratory phase.
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Fig. 2. Superior vena caval flow in patients
with pulmonary disease.
A: D wave disappeared (arrow).
B: Both the S and D waves disappeared (arrows).
Abbreviations : see Fig. 1.
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Fig. 3. Relationship between ventilation func-
tion and the pattern of superior vena caval flow.
The incidence of abnormal patterns of superior
vena caval flow was higher in patients with reduction
in both FEV, (% and 9%VC.
Open circles=cases with normal pattern; closed
circles =cases with abnormal patterns.

13.9+5.8 cm/sec T, BESHFITIZEHEh 38.3
+12.6 cm/sec, 8.6+8.9 cm/sec &, W& HEIC 1Tt
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KB TR ED» 272 (p<0.001). A Fol K,
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Fig. 4. Normal superior vena caval flow pat-
terns compared with the pressure difference be-
tween intra- and extrathoracic veins.

RA =right atrial pressure; ScV=pressure of sub-
clavian vein; RA-ScV =pressure gradient between RA
and ScV.

Other abbreviations : see Fig. 1.
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Fig. 5. Abnormal superior vena caval flow

patterns compared with the pressure gradient

between intra- and extrathoracic veins.
Abbreviations: see Figs. 1 & 4.
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Fig. 6. Relationship between the velocity of
the A wave at the expiratory phase and the pul-
monary vascular resistance.
There was asignificant correlation (r=0.65,p <0.01).
Open triangles=normal subjects; closed circles=
cases with pulmonary disease.
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