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Summary

The pathogenesis of low cardiac output failure (LOF) immediately after open heart surgery was
studied in 41 patients with LOF and 15 control patients without LOF using echocardiography. In
35 patients, transesophageal echocardiography was also performed. Left ventricular (LV) contraction
was impaired in 28 of the 41 LOF patients, in whom LV fractional shortening was less than 25%,. In
the other 13 LOF patients, however, it was greater than 25%,. In 12 of these 13 patients, transesophageal
echocardiography revealed that accumulating pericardial coagula were localized in the right side of the
heart, deforming the right atrial and ventricular chambers. The LV end-diastolic diameter was sig-
nificantly less than the control, indicating that the pericardial coagula disrupted the distension of the
heart. Emergent coagulotomy was performed in 5 patients, and hemodynamic conditions were improved.
In spite of *‘ cardiac tamponade ”’, the wall motion and pressure tracings of the right atrium and right
ventricle in these patients differed from those in fluid tamponade. Therefore, this condition should be
designated ‘ coagula tamponade.” In the other 22 patients in whom transesophageal echocardiography
was employed, no coagula were observed. Since pericardial coagula can hardly be detected by trans-
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thoracic echocardiography, transesophageal echocardiography is indispensable for diagnosing pericardial

coagula noted immediately after open heart surgery.
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Fig. 1. Left ventricular fractional shortening
and end-diastolic dimension in the LOF and non-
LOF patients.

In all patients without LOF (non-LOF), fractional
shortening is over 259%,. In patients with low output
failure (LOF), 9 FS is widely distributed and is clas-
sified in 2 groups at the level of 25%. Left ventri-
cular end-diastolic dimensions are large in the LOF
patients with poor L'V contraction, and the reverse is
true in the LOF patients with good contraction.
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Fig. 2. Transesophageal echocardiograms of a patient with low cardiac output failure
but without wall motion abnormalities.
Left panel shows the aortic valve level and the level is more caudad in the right panel. In the peri-

cardial space anterior to the right atrium and ventricle, abnormal mass echoes were observed (arrow
heads).
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Fig. 3. A representative pressure tracing in the
right heart of a patient with pericardial coagula.

Right ventricular diastolic pressure curve shows a
‘dip and plateau’ pattern similar to that of constric-
tive pericarditis. However, its nadir is also elevated,
and the latter part of diastole does not show a ‘‘pla-
teau.” In the right atrial pressure pulse, the ‘y’ trough
is clear, which usually diminishes in cases of cardiac
tamponade.
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Fig. 4. Hemodynamic changes caused by the
removal of coagula.

Heart rate became slower and central venous pres-
sure was (CVP) reduced. Despite reduction in filling
pressure, the aortic pressure was elevated.
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Fig. 5. Transesophageal echocardiograms after removal of coagula of the same patient
as in Fig. 2.

Left is the level of the aorta and the level is more caudad in the right panel. There is no mass
echo anterior to the right atrial wall. The right atrial cavity is dilated.

Table 1. Relationship between pericardial co-
agula and clinical manifestation

Pericardial coagula

(+) (=)
Non-LOF 0 10
LOF with poor contraction 3 9
LOF with good contraction 12 1

Pericardial coagula was 15mm or more in width
in all LOF patients with good LV contraction, while
it was less than 15 mm in LOF patients with poor
LV contraction.
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