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Summary

The instant of cardiac rupture was initially recorded using two-dimensional echocardiography in
a patient with acute myocardial infarction.

This 70-year-old woman was admitted to our hospital because of chest pain lasting for six hours.
The admission electrocardiogram showed Q waves and S-T segment elevations in leads I, aVy, and
V6. Two-dimensional echocardiography revealed hypokinesis in the middle and apical portions
of the anterior septum and hyperkinesis in the basal portion of the anterior septum and the posterior
wall. When the patient suddenly lost consciousness, echocardiography detected a rapidly develop-
ing pericardial effusion, which filled the pericardial sac within 13 sec. A myocardial tear was reco-
gnized at the apex of the left ventricle between portions of the hypokinesis and hyperkinesis. A
simultaneously-recorded electrocardiogram showed sinus rhythm (84/min) which did not change at
the moment of rupture and lasted further for 15 sec until a sudden alteration to sinus bradycardia
(46/min) occurred. Cardio-pulmonary resuscitation was unsuccessful and the patient died.

This is the first such case in the medical literature in which the instant of cardiac rupture was
recorded. Detailed reviews of the video tapes revealed that rapid accumulation of pericardial fluid
occurred, followed by transient sinus bradycardia, most likely due to vagal reflex to the stretched
pericardium.
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Fig. 1. Clinical course of the patient before and after admission.

Chest pain aggravated over one hour and subsequently decreased. Hypertension was first found
by a local medical doctor, and then on admission to our hospital. The patient was treated with
isosorbide dinitrate and nifedipine, which decreased the blood pressure to the normal range. Cardiac

rupture occurred 30 min later.
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Fig. 2. Electrocardiogram on admission.

Abnormal Q waves with ST segment elevation are seen in leads I, aVy, and V,.q
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Fig. 3. Serial recordings of two-dimensional ehocardiograms before and after cardiac
rupture.

Panel A : parasternal long-axis view before cardiac rupture.

Panel B: the same view 7 sec after cardiac rupture. Pericardial effusion (stripes) can be seen in
the anterior space of the collapsing right ventricle.

Panel C: the view 27 sec after cardiac rupture. The fissure of the ruptured left ventricle can be
seen (arrow).

LV =left ventricle; RV=right ventricle.
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Fig. 4. Serial traces (retouched) of electrocardiograms recorded simultaneously with two-
dimensional echocardiograms before and after rupture.

Normal sinus rhythm (84/min) did not change even at the instant of rupture and persisted for
additional 13 sec. At 15 sec after rupture, atrial and ventricular premature complexes appeared
and was followed by sinus bradycardia (46/min). The sinus rate then increased gradually and returned
to the normal range 25 sec after rupture.

The first, second, and fifth traces of the electrocardiogram correspond to the panels A, B and C
in Fig. 3, respectively.
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Fig. 5. Serial changes of the R-R interval after cardiac rupture.
Cardiac rupture led to accumulation of pericardial effusion which filled the pericardial sac in
13 sec, at which time the electrocardiogram showed regular sinus rhythm (84/min). After 13 sec,

atrial and ventricular premature beats resumed, which were immediately followed by sinus brady-
cardia (46/min). Thereafter, the heart rate increased gradually.
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