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ABSTRACT: A case of cardiac rupture following blunt trauma
with no additional injuriesis described. This can be adifficult diag-

nosis because of the presence of additional injuries and the lack of

clinical symptoms. Here, there was arupture of the pericardium, all

chambers of the heart and the thoracic aorta.
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Cardiac rupture following blunt traumaisacondition with ahigh
mortality rate. However, the diagnosis frequently is not easy to
make because of the presence of additional injuries and the lack of
clinical symptoms (1). In this case report, we present a postmortem
study in which there was arupture of the pericardium, all chambers
of the heart and the thoracic aorta, but where no additional injuries
were present.

A 16-year-old boy, who wasinjured by falling over of a soccer-
goal post in the school yard, was taken to a peripheral hospital via
an ambulance. Besides abrasions at the back of thewaist, contusion
and abrasion at the front inside of the left thigh, no pathological
signs were found. Radiological examination of the neck and chest
were performed, but he expired before any surgical procedure
could be done. To clarify the exact cause of death, he was sent to
the Council of Forensic Medicine. The autopsy examination re-
vealed multiple ruptures of the pericardium and all chambers of the
heart as well as the thoracic aorta (Fig. 1).

Discussion

Blunt cardiac rupture was first defined by Berard in 1826 in a
caseinvolving ayoung boy who had fallen from awindow and died
after 2 % h asaresult of cardiac tamponade (2).

Blunt cardiac rupture occursin 0.5% of blunt traumas (3) and 10
to 15% of fatal traffic accidents (4). Although many of the reported
events are due to traffic accidents, non-penetrating heart ruptures
occurring by falling, automobile airbag injuries and horse kicks
have also been reported (1-9).
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Blunt traumatic cardiac rupture has an overwhelmingly high
mortality rate. In the study of Brathwaite et al. (1), this value was
given as 81.3%. In this study, al victims sustained injuries to both
chambers of the heart and died.

In the study of Shorr et a. (7), none of the 14 patients survived.
All four cardiac chambers may be ruptured (8,9). In a study in
which 32 patients with blunt cardiac trauma were examined, the
heart rupture was found in 13 cases in the right atrium, eight cases
in the left atrium, 10 cases in the right ventricle, four cases in the
|eft ventricle, three cases in both sides of the heart.

In astudy in which the right atrium was ruptured by an automo-
bileair bag (5), it isstated that the injury could berelated to the fact
that the atrium is one of the thinnest vascular structures in the tho-
racic cavity.

Fenton et al. (6) report acase in which the right atrium and right
ventricle of the heart were ruptured.

In our postmortem study, massive rupture of all chambers of the
heart was found.

The clinical diagnosis becomes difficult when the heart rupture
is associated with other injuries. However, heart rupture could also
occur even in the absence of rib fracture or additional traumaticin-
juries (3-5,7). In a study involving retrospective analysis of 515
cases (7), there was no fracture of the ribs or other thoracic bone
structures. As in our autopsy case, especialy in young men and
women, flexible costal cartilage reduced the possibility of bony
fractures.

There are a few accepted etiological mechanisms of blunt car-
diac rupture. () Direct mechanism: blow injury to the front part of
chest. It occurs at the end of the diastole when the ventricle is most
distended. It isbelieved that thisis the most common cause of ven-
tricular rupture. (b) Indirect mechanism: in the absence of any chest
trauma, the abdomen or lower extremitiesincreasetheintrathoracic
pressure and cause the cardiac rupture. We believe that in our au-
topsy case, this mechanism was predominantly effective. During
the fall, pressure applied by the lower extremities to the abdomen
increased intrathoracic pressure and possibly caused heart rupture
at the end of the diastole. (c) Bidirectional mechanism: compres-
sion of the heart between the sternum and vertebral bodies. (d) Ac-
celeration/Decel eration: although the heart is fixed by major ves-
sels, it ismovable.

Thisautopsy case was reported because of the type of injury, ap-
pearance of rupture of al heart chambers and absence of other sig-
nificiant injuries.
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FIG. 1—Autopsy view of the blunt cardiac rupture.

References

1

2.

Brathwaite CEM, Rodriguez A, Turney SZ, et a. Blunt traumatic cardiac
rupture: afive-year experience. Ann Surg 1990;212:701.

Getz BS, DaviesE, Steinberg SM, et al. Blunt cardiac traumaresulting in
right atrial rupture. JAMA 1986;255:761.

. Fulton JO, De Groot M, Von Oppell UO, et a. Blunt cardiac rupture

caused by zip gun backfire. Ann Throrac Surg 1998;65:837.

. McKeown PP, Rosemurgy A, Conant P. Blunt traumatic rupture of pul-

monary vein, left atrium, and bronchus. Ann Throrac Surg 1991;52:
1171.

9.

. Lancester GI, DeFrance JH, Borruso JJ. Air-bag-associated rupture of the

right atrium (letter). N Engl JMed 1993;5:328.

. Fenton J, Myers ML, Lane P, et a. Blunt cardiac trauma: survival after

bichamber rupture. Ann Throrac Surg 1993;55:1256.

. Shorr RM, Critenden M, Indeck M, et a. Blunt thoracic trauma: analysis

of 515 patients. Ann Throrac Surg 1987;206:200.

. Leavitt BJ, Meyer JA, Morton JR, et a. Survival following nonpenetrat-

ing traumatic rupture of cardiac chambers. Ann Throrac Surg 1987;
44:532.

Pevec WC, Udekwu AO, Peitzman AB. Blunt rupture of the myocardium.
Ann Throrac Surg 1989;48:139.



