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ABSTRACT
Blunt cardiac injury is caused by large deceleration forces seen in motor vehicle accidents and can range from non–life-threaten-
ing arrhythmias to potentially fatal cardiac conditions such as valve disruption. A 28-year-old man presented following a motor
vehicle accident involving direct blunt-force chest trauma. He developed papillary muscle rupture resulting in mitral valve dysfunc-
tion. Diagnosis was delayed due to concomitant chest pathology. Diagnosis of cardiac valvular injuries may be difficult due to
concomitant injuries in a trauma patient. Though rare, papillary muscle rupture should be included in the differential diagnosis
following blunt thoracic trauma, particularly involving persistent hypoxemia.
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B
lunt cardiac injury (BCI) covers a diverse set of
presentations including new onset arrhythmias,
septal and valvular injuries, coronary artery inju-
ries, myocardial infarction, and myocardial rupture.

BCIs often have a delayed diagnosis and can be seen with sternal
fractures and concomitant chest wall injuries. Herein we present
a rare case of papillary muscle rupture secondary to BCI.

CASE DESCRIPTION
A 28-year-old man presented as a restrained driver after a

high-speed motor vehicle collision with airbag deployment and
prolonged extrication time. On initial exam, his blood pressure
was 87/42 mm Hg; heart rate, 95 beats/min; oxygen saturation,
93% on room air; and Glasgow coma score, 13. He had a right
hip deformity. He was transfused 3 units of blood and 1 L of
saline. A Focused Assessment with Sonography in Trauma exam
was negative. Computed tomography (CT) imaging of the head,
neck, chest, abdomen, and pelvis confirmed an anterior longitu-
dinal tear at C2, bilateral pulmonary contusions, left second,
third, and eighth rib fractures, left apical pneumothorax, splenic
contusion, and right posterior hip dislocation with an acetabular

fracture (Figure 1). Reduction of the right hip fracture disloca-
tion was performed under conscious sedation.

The patient subsequently became hypoxic, requiring endo-
tracheal intubation, and developed acute respiratory distress syn-
drome. Bedside bronchoscopy and CT angiography failed to
identify a cause of ongoing hypoxemia. He was transitioned to
airway pressure release ventilation mode, nitric oxide was initi-
ated, and he was placed in prone position in an attempt to
improve oxygenation. Initially his hypoxemia improved, but
that was followed by intermittent episodes of desaturation and
development of frothy, pink sputum. Transthoracic echocardio-
gram (TTE) visualized a prolapse of the anterior mitral valve
leaflet, a dilated left atrium, and severe mitral regurgitation with
an ejection fraction of 65%. A transesophageal echocardiogram
revealed papillary muscle rupture of the mitral valve (Figure 2).

The patient was subsequently transferred to a facility where
extracorporeal membrane oxygenation (ECMO) was initiated.
After stabilization, he underwent mitral valve replacement with
a 31 mm mechanical bileaflet prosthesis. ECMO was weaned
over the next week with decannulation on postoperative day 7
and extubation shortly after. He was discharged to an acute
rehabilitation center on postoperative day 26. TTE performed
2 weeks postoperatively demonstrated a left ventricular ejection
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fraction of 60% with a normally functioning mitral valve
prosthesis.

DISCUSSION
BCIs can have multiple manifestations and are often associ-

ated with other injuries in the chest and remainder of the body.1

The true incidence of BCI is unknown, with ranges varying
from 8% to 76% due to lack of standardization of diagnostic
criteria.2 Additionally, many patients are relatively asymptomatic
and have missed injuries or die in the prehospital setting.

Valvular injury is a rare form of BCI. The most frequently
injured valve is the aortic valve, followed by the mitral and tri-
cuspid valves.3 Papillary muscle rupture, chordae tendineae
rupture, and valve leaflet lacerations can result in mitral valve
injury, resulting in hemodynamic instability.4 Valvular pro-
lapse, rupture, and severe regurgitation is caused by injury sec-
ondary to the compressive forces of the thoracic and
abdominal cavity. It has been shown that intraventricular pres-
sures exceeding 320 mm Hg cause increased susceptibility to
cardiac valve rupture.5 Mitral valve injury occurs when blunt
trauma occurs during early systole, when the mitral valve closes
and there is isovolumetric contraction.5 It is possible that the
presence of preexisting mitral valve prolapse may increase the
risk for papillary rupture after blunt thoracic trauma.

Symptoms of BCI may be acute or subacute as cardiac wall
stress further exacerbates valvular injury. Patients may present
with new-onset arrhythmias, hypotension, and hemodynamic
instability.6 There is currently no gold standard for the diagnosis
of BCI. Current literature suggests maintaining a high index of
suspicion with serial electrocardiogram evaluations and cardiac
enzyme measurements.3 Diagnosis of valvular injury can be fur-
ther investigated by echocardiogram. TTE is a safe and effective
diagnostic modality with minimal limitations due to patient
habitus, position, or operator technique. Transesophageal echo-
cardiography is considered more sensitive for valvular pathology.
More than half of all traumatic mitral valve injuries will require
operative intervention as either a repair or valve replacement.7,8

In conclusion, accurate diagnosis and successful treat-
ment of papillary muscle rupture involves a high index of
suspicion. Timely diagnosis and prompt clinical intervention
allows for an improved prognosis in patients with BCI.
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Figure 1. Multiple cuts from the initial chest CT obtained on presentation showing diffuse bilateral pulmonary contusions.

Figure 2. TEE with white arrow denoting rupture of the papillary muscle off
the ventricular wall.
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