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Timing of Inflow to the Atrium after
Ventricular Contraction and Relax-
ation: Effect of Atrial Wall Stiffness
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Satoshi NAKATANI
Kunio MIYATAKE

A stiff atrium is sensitive to even a small change in its volume, causing a rapid change in the caval vein
flow. We hypothesized that the onset of caval vein flow may follow immediately after the onset of a
ventricular event in a patient with a stiff atrium. The timing of inflow into the right ventricle and into the
atrium were examined by Doppler echocardiography in 20 healthy subjects, 12 patients with constrictive
pericarditis, and 10 patients with cardiac tamponade. The onset of diastolic flow in the superior vena cave
followed 17 % 14 msec after the onset of early diastolic filling flow into the right ventricle in constrictive
pericarditis patients, which was significantly shorter than 107 245 msec in the healthy subjects. The onset
of systolic flow occurred 178 =46 msec after the peak of the R wave of the electrocardiogram in cardiac
tamponade patients, which was significantly longer than 129+ 17 msec in healthy subjects. This time was
slightly shorter in constrictive pericarditis (10321 msec). We conclude that a short time lag from the

onset of a ventricular event to the onset of caval flow indicates that the right atrium is stiff.
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Fig. 1 Schematic drawing of the concept of the time lag from the on-

set of the ventricular inflow to the onset of caval vein flow,
reflected by the stiffness of the atrial wall

RA=right atrium; RV =right ventricle
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Fig.2 Measurement of time from the Doppler echocardiograms of the
RV inflow and SVC flow

RV =right ventricle; SVC=superior vena cava
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Fig.3 Doppler echocardiograms of the RV inflow and SVC flow in a
healthy subject

The onset of Sz flow in SVC is markedly delayed from the peak
of the R wave of the ECG. The onset and peak of the diastolic
flow in SVC are followed by those of the early diastolic filling
in RV inflow.

Abbreviations as in Fig. 2.
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Fig.4 Time lag between the onset of early diastolic RV inflow and
that of the diastolic wave of SVC in each subject

CP=constrictive pericarditis;
af=atrial fibrillation

NSR=normal sinus rhythm;
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Fig. 5§ Doppler echocardiograms of the RV inflow and SVC flow in a patient with constrictive pencardms and atrial fibrilla-

tion

The SVC flow recording was consecutive while the RV inflow recording was not. The RV inflow recording was
rearranged so the peak R wave coincided with that of the SVC recording. The time lag between the onset of diastolic
wave of SVC flow and that of the RV early diastolic flow was small and identical at every beat.

Abbreviations as in Fig. 2.
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Fig. 6 Time lag between the peak of early diastolic RV inflow and
that of the diastolic wave of SVC in each subject

Abbreviations as in Fig. 4.
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Fig. 7 Delayed onset of systolic wave (S2) in SVC flow in a patient with cardiac tamponade (right)

The RA wall moves inward at early systole, indicating RA collapse (left).
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Fig. 8 Time of the onset of the S2 wave in SVC from the R wave of the
ECG in each subject

Abbreviations as in Fig. 4.
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