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In 25 cases of chronic cardiac tamponade, indwelling catheter drainage using Seldinger’s tech-
nique was performed, and preoperative M-mode echocardiograms (UCG) were examined.

The volume of pericardial effusion was between 550 and 1,800 m/, and was compared with each
preoperative UCG findings. The results were summarized as follows:

1) The equation of Horowitz et al., which has been used conventionally, showed a rough cor-
relation (r=0.62), though the volume of pericardial effusion was underestimated in all cases.

2) Maximal, minimal and mean values of echo free space (EFS) in both anterior and posterior
aspects, and each corrected value (distance of EFSxbody surface area), were evaluated in relation
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to the volume of pericardial effusion. Concerning anterior EFS, the following equations were formed.

Maximal anterior EFS (A max): y=474x—5 (r=.80)

Minimal anterior EFS (A min): y=444x—512 (r=0.81)

Mean anterior EFS (A m): y=511x+4167 (r=1.86)

Corrected maximal anterior EFS (corrected A max): y=309x+23 (r=0.85)
Corrected minimal anterior EFS (corrected A min): y=307x+504 (r=0.86)
Corrected mean anterior EFS (corrected A m): y=343x+168 (r=0.91)

In 2 cases, pericardial effusion was drainaged stepwisely by 100 m/, and UCG was recorded in
each condition. It was proved that corrected A m was proportionally decreased with the residual vol-
ume of pericardial effusion. On the other hand, there was no correlation between posterior EFS and

the volume of pericardial effusion.

3) Q-Bc interval, which is an index showing the time lag behind QRS on ECG of the maximal
backward point of the left ventricular posterior wall on UCG, closely correlated with the volume of
pericardial effusion as presented by the following equation.

y=97x—116 (r=0.81)

From the above, it may be concluded that in cases with pericardial effusion the volume should
be estimated from anterior EFS (especially corrected A m) and Q-Bc interval.
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Fig. 1. Technique of indwelling intrapericardial catheter drainage method used in this

study.

a) Aspiration of pericardial effusion through the elasta needle. b) Insersion of a guide wire. c) In-
sertion of a drainage catheter. d) After removing the guide wire, the catheter is indwelled into the

pericardial space.
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Fig. 2. Photograph of indwelling intrapericar-
dial catheter drainage.
Pericardial effusion is drainaged continuously by

syphonage.
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Fig. 3. Evaluation of echo free space.

A max=maximal anterior echo free space; A min=minimal anterior echo free space; P max=
maximal posterior echo free space; P min=minimal posterior echo free space.
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Fig. 4. Measurement of Q-Bc interval.

The solid line shows the initial point of QRS, and the dotted line shows the maximal backward

point of the left ventricular posterior wall (B-point). Q-Bc interval is showed as time interval from

the solid line to dotted line.

EFS=echo free space; RVAW=right ventricular anterior wall; IVS=interventricular septum;

LVPW =left ventricular posterior wall.
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Fig. 5. Correlation between the calculated
volumes from Horowitz’ formula and the
volumes of pericardial effusion measured
by indwelling catheter drainage.
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Fig. 6. Correlation between anterior echo free space and the volumes of pericardial ef-
fusion measured by indwelling catheter drainage.
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Fig. 7. Correlation between corrected anterior echo free space and the volumes of peri-
cardial effusion measured by indwelling catheter drainage.
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Fig. 8. UCG records in a case drainaged stepwisely by 100 ml.
Anterior echo free space is proportionally decreased with the residual volumes of pericardial effu-
sion.
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Fig. 9. Correlation between corrected mean
anterior echo free space and the residual vol-
ume of pericardial effusion after every 100 ml
drainage in 2 cases.
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Fig. 10. Correlation between posterior echo free space and the volumes of pericardials
effusion measured by indwelling catheter drainage.
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Fig. 12. Correlation between Q-Bc interval and
the volumes of pericardial effusion measured
by indwelling catheter drainage.
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Fig. 13. Cross-sectional echocardiograms of a case with pericardial effusion.
Anterior echo free space is evenly distributed, but the distribution of posterior echo free space

is nueven.
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