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Respiratory changes of
superior vena cava flow

WA B) velocity in old myocar-
dial infarction with
severe left ventricular

dysfunction

HAN  Fndz Kazuyuki IUCHI

SR RNEER PR Yukio NAKAMURA
F) Bk Tadao ISHIKAWA
HHE BT Kensuke KASENO

Summary
The clinical significance of the flow velocity of the superior vena cava (SVC) in old myocardial

infarction (OMI) with severe left ventricular dysfunction were evaluated using pulsed Doppler echocar-
diography. The subjects consisted of 10 patients with OMI (averaged left ventricular ejection fraction:
0.37+0.11) and 10 age-matched normal controls. Among the patients, eight had extensive anterior in-
farction and two had both anterior and inferior infarctions. During normal respiration, the peak SVC
flow velocities in systole (S) and diastole (D), and the D/S ratio were measured. To evaluate right ven-
tricular diastolic function, we measured the peak velocity across the tricuspid orifice in early diastole
(rapid inflow: T-R) and the atrial contraction phase (T-A), and the ratio T-A/T-R during quiet ex-
piration.

In the normal controls, S was greater than D, both during expiration and inspiration. During
inspiration, S, D and the D/S in the normal controls increased, with a greater increase in D than in
S. In the patients, however, D and the D/S did not increase during inspiration. T-R was less and
the T-A/T-R was greater in the patients with OMI than in the normal controls. These findings of
tricuspid flow velocity revealed impaired diastolic filling of the right ventricle in patients with
OMI.

In conclusion, the impaired diastolic filling of the right ventricle in patients with OMI might be
one of the causes of the abnormal response of the SVC flow velocity during normal spontaneous respi-
ration.
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Fig. 1. Transducer positions to record superior vena cava and tricuspid flow velocities
(left), and the site of sampling volume in the superior vena cava (right).

Superior vena cava (SVC) flow velocity is recorded by positioning the transducer in the right su-
praclavicular fossa. The sample volume is placed at a point 7-9 cm from the transducer. Tricuspid
flow velocity is recorded by positioning the transducer at the cardiac apex depicting a four-chamber

view.

SVC=superior vena cava; RA=right atrium; PA=pulmonary artery; LV =left ventricle; Ao=

aorta.
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Fig. 2. Respiratory changes affecting SVC flow velocity during normal spontaneous
respiration in a normal control (left) and in a patient with old myocardial infarction and

left ventricular failure (right).

OMI=old myocardial infarction; ECG =electrocardiogram; PCG =phonocardiogram; S=peak
velocity during systole; D=peak velocity during diastole.
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Fig. 3. Changes in normal superior vena cava flow velocity during normal spontaneous

respiration.
In the normal controls, the S, D and D/S increase during inspiration, and the increase in D is

greater than that in S. Abbreviations are the same as in Fig. 2.
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Fig. 4. Changes in superior vena cava flow velocity in patients with myocardial infarc-

tion during normal spontaneous respiration.
The D and D/S do not increase during inspiration.
Abbreviations are the same as in Fig. 2.
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Fig. 5. Comparisons of tricuspid flow velocity between the normal controls and the pa-

tients with old myocardial infarction.

The T-R is less and T-A/T-R is greater in patients with OMI than in the normal controls.
N=normal; OMI=old myocardial infarction; T-R=peak velocity in early diastolic rapid inflow;

T-A=peak velocity at atrial contraction.
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