TRAUMATIC CARDIAC INJURY
Traumatic cardiac injury may be caused by either penetrating or
nonpenetrating trauma. Penetrating injuries most often result from
gunshot or knife wounds, and the site of entry is usually obvious.
Nonpenetrating injuries most often occur during motor vehicle accidents, either from rapid deceleration or from impact of the chest
against the steering wheel, and may be associated with significant
cardiac injury even in the absence of external signs of thoracic trauma.

PENETRATING CARDIAC INJURY
Penetrating injuries of the heart produced by knife or bullet wounds
usually result in rapid clinical deterioration and frequently in death
as a result of hemopericardium/pericardial tamponade or massive
hemorrhage. Nonetheless, up to half of such patients may survive long
enough to reach a specialized trauma center if immediate resuscitation
is performed. Prognosis in these patients relates to the mechanism of
injury, their clinical condition at presentation, and the specific cardiac
chamber(s) involved. Iatrogenic cardiac or coronary arterial perforation may complicate placement of central venous or intracardiac catheters, pacemaker leads, or intracoronary stents and is associated with
a better prognosis than are other forms of penetrating cardiac trauma.
Traumatic rupture of a great vessel from penetrating injury is usually associated with hemothorax and, less often, hemopericardium.
Local hematoma formation may compress major vessels and produce
ischemic symptoms, and AV fistulas may develop, occasionally resulting in high-output CHF.
Occasionally, patients who survive penetrating cardiac injuries may
subsequently present with a new cardiac murmur or CHF as a result of
mitral regurgitation or an intracardiac shunt (i.e., ventricular or atrial
septal defect, aortopulmonary fistula, or coronary AV fistula) that was
undetected at the time of the initial injury or developed subsequently.
Therefore, trauma patients should be examined carefully several weeks
after the injury. If a mechanical complication is suspected, it can be
confirmed by echocardiography or cardiac catheterization.

TREATMENT

Traumatic Cardiac Injury

The treatment of an uncomplicated myocardial contusion is similar to the medical therapy for a myocardial infarction, except that
anticoagulation is contraindicated, and should include monitoring
for the development of arrhythmias and mechanical complications such as cardiac rupture (Chap. 295). Acute myocardial failure
resulting from traumatic valve rupture usually requires urgent
operative correction. Immediate thoracotomy should be carried
out for most cases of penetrating injury, or if there is evidence of
cardiac tamponade and/or shock regardless of the type of trauma.
Pericardiocentesis may be lifesaving in patients with tamponade
but is usually only a temporizing measure while awaiting definitive
surgical therapy. Pericardial hemorrhage often leads to constriction
(Chap. 288), which must be treated by surgical decortication.
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NONPENETRATING CARDIAC INJURY
Myocardial contusions are the most common form of nonpenetrating cardiac injury and may initially be overlooked in trauma patients
as the clinical focus is directed toward other, more obvious injuries.
Myocardial necrosis may occur as a direct result of the blunt injury or as
a result of traumatic coronary laceration or thrombosis. The contused
myocardium is pathologically similar to infarcted myocardium and
may be associated with atrial or ventricular arrhythmias; conduction
disturbances, including bundle branch block; or ECG abnormalities
resembling those of infarction or pericarditis. Thus, it is important to
consider contusion as a cause of otherwise unexplained ECG changes
in a trauma patient. Serum creatine kinase, myocardial band (CK-MB)
isoenzyme levels are increased in ~20% of patients who experience
blunt chest trauma but may be falsely elevated in the presence of massive skeletal muscle injury. Cardiac troponin levels are more specific
for identifying cardiac injury in this setting. Echocardiography is useful
in detecting structural and functional sequelae of contusion, including wall motion abnormalities (most commonly involving the right
ventricle, interventricular septum, or left ventricular apex), pericardial
effusion, valvular dysfunction, and ventricular rupture.
Rupture of the cardiac valves or their supporting structures, most
commonly of the tricuspid or mitral valve, leads to acute valvular
incompetence. This complication is usually heralded by the development of a loud murmur, may be associated with rapidly progressive
heart failure, and can be diagnosed by either transthoracic or transesophageal echocardiography.
The most serious consequence of nonpenetrating cardiac injury is
myocardial rupture, which may result in hemopericardium and tamponade (free wall rupture) or intracardiac shunting (ventricular septal
rupture). Although it generally is fatal, up to 40% of patients with cardiac rupture have been reported to survive long enough to reach a specialized trauma center. Hemopericardium also may result from traumatic rupture of a pericardial vessel or a coronary artery. Additionally,
a pericardial effusion may develop weeks or even months after blunt
chest trauma as a manifestation of the post–cardiac injury syndrome,
which resembles the postpericardiotomy syndrome (Chap. 288).
Blunt, nonpenetrating, often innocent-appearing injuries to the
chest may trigger ventricular fibrillation even in absence of overt signs
of injury. This syndrome, referred to as commotio cordis, occurs most
often in adolescents during sporting events (e.g., baseball, hockey, football, and lacrosse) and probably results from an impact to the chest wall
overlying the heart during the susceptible phase of repolarization just
before the peak of the T wave. Survival depends on prompt defibrillation. Sudden emotional or physical trauma, even in the absence of direct
cardiac trauma, may precipitate a transient catecholamine-mediated

cardiomyopathy referred to as tako-tsubo syndrome or the apical ballooning syndrome (Chap. 287).
Rupture or transection of the aorta, usually just above the aortic valve
or at the site of the ligamentum arteriosum, is a common consequence of
nonpenetrating chest trauma and is the most common vascular deceleration injury. The clinical presentation is similar to that of aortic dissection
(Chap. 301); the arterial pressure and pulse amplitude may be increased
in the upper extremities and decreased in the lower extremities, and
chest x-ray may reveal mediastinal widening. Occasionally, aortic rupture is contained by the aortic adventitia, resulting in a false, or pseudo-,
aneurysm that may be discovered months or years after the initial injury.

