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Summary

Collapse of the right ventricle and right and left atria is observed in cardiac tamponade. To assess
the diagnostic value of each collapse component in identifying cardiac tamponade, two-dimensional
and M-mode echocardiograms were recorded simultaneously with the measurement of intrapericardial
pressure in five patients as they underwent pericardiocentesis. Before pericardiocentesis, each patient
had evidence of right ventricular and right atrial collapse. In addition, left atrial collapse was observed
in four patients. During pericardiocentesis, left atrial collapse initially resolved accompanied by a drop
in pressure in the pericardial sac. Continuous drainage of pericardial effusion resulted in significant
symptomatic improvement and the cessation of paradoxical pulse at the point of resolution of right ven-
tricular collapse. However, right atrial collapse persisted after resolution of right ventricular collapse,
but it was absent when pericardiocentesis was completed. Injection of saline solution with heparin into
the pericardial sac for cleansing initially caused right atrial collapse, while right ventricular collapse
developed with the appearance of cardiac tamponade. In one patient, the simultaneous recording of
right ventricular and intrapericardial pressures and two-dimensional echocardiograms demonstrated
that right ventricular collapse occurred early in diastole, when intrapericardial pressure exceeded
right ventricular pressure.

In conclusion, right ventricular collapse is the most reliable sign of cardiac tamponade. Right
atrial collapse occurs in the early stage of cardiac tamponade. Left atrial collapse appears very late in
the course of hemodynamic deterioration due to cardiac tamponade.
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Table 1. Clinical data of five patients with car-
diac tamponade

Cause of Total volume
Case Age Sex effusion of effusion (ml)
1. M.I. 35 F Metastatic carcinoma 190
(lung cancer)
2. M.1I. 66 M Metastatic carcinoma 380
(lung cancer)
3. S.K. 70 M Metastatic carcinoma 460
(lung cancer)
4. K.I. 40 M Malignant lymphoma 300
5.S8.0. 75 F Viral perimyocarditis 300
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Fig. 1. Two-dimensional echocardiograms of a patient with cardiac tamponade.

Parasternal long-axis view (left) and short-axis view (right).

Right ventricular collapse characterized by indentation of the right ventricular free wall is clearly
observed in diastole (arrows).

LV=left ventricle; LA=left atrium; RVOT =right ventricular outflow tract; AO=aorta; RA=
right atrium.

Fig. 2. An apical four-chamber view of a patient with cardiac tamponade.
Right ventricular collapse is observed in diastole (arrows).
RV =right ventricle; LV =left ventricle; RA=right atrium; LA=left atrium.
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Fig. 3. Apical four-chamber views of a patient with cardiac tamponade.
Right atrial collapse is represented as inversion of the right atrial free wall in mid-systole (left).
In end-diastole, right ventricular collapse is seen, and the right atrium maintains a normal configura-

tion (right).

RV =right ventricle; LV =left ventricle; RA=right atrium; LA=left atrium.
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Fig. 4. An apical four-chamber view in mid-systole of a patient with cardiac tam-

ponade.

Inversions of the right and left atrial walls are observed (arrows).
RV =right ventricle; LV=left ventricle; RA=right atrium; LA=Ileft atrium.

Table 2. Relationship between volume of pericardial effusion and intrapericardial pres-

sure during pericardial drainage

Point of PP

Point of RAC

disappearance

Point of RVC Point of LAC

Mean volume of effusion (m[) 157

Mean intrapericardial pressure 4.9

disappearance dlbdpp(.dr ince disappearance
73 133 247
0.7 5.0 8.2

PP =pulsus paradoxus; RAV—rlght atrial collapse; RVC—rlght ventricular CO”zlpr LAC—left atrial collapse.
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Fig. 5. M-mode echocardiogram of a patient with cardiac tamponade.
Exaggerated anterior motion of the posterior left atrial wall in systole (arrow head) and abnormal
motion of the right ventricular free wall in diastole (arrow) are observed.
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Fig. 6. M-mode echocardiogram from a patient with cardiac tamponade.

Exaggerated anterior motion of the right atrial wall represents right atrial collapse.

LVW =left ventricular wall; IVS =interventricular septum; TV =tricuspid valve; PE=pericardial
effusion; LV =Ileft ventricle; RV =right ventricle; LA=left atrium; RA=right atrium.
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Fig. 7. Changes of M-mode echocardiograms and intrapericardial pressures (IPP) during

pericardial drainage.
Before drainage, right ventricular collapse and left atrial collapse are clear (A). When IPP is 3.7
cmH,0, left atrial collapse is equivocal (B). When IPP is —0.3 cmH,0, right ventricular collapse is

equivocal (C). After drainage, right ventricular wall motion is normal (D).
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Fig. 8. Simultaneous recordings of right ven-
tricular pressure (RVP) and intrapericardial
pressure (IPP) of a patient with cardiac tam-
ponade.

The uppermost recording is the difference from
IPP to RVP. In early diastole, IPP is 5 mmHg higher
than RPV (arrow).

IPP =intrapericardial pressure; RVP=right ven-
tricular pressure; ECG=electrocardiogram; IPP—
RVP=IPP minus RVP.
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