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Abstract

Cardiac tamponade secondary to blunt cardiac injury is an extremely serious and life-threatening
condition that the emergency physician is required to make definitive and appropriate management
and resuscitation. Although blunt cardiac injury includes a wide spectrum of pathological conditions,
cardiac tamponade due to blunt trauma is rarely seen because most of the patients with cardiac
rupture die at the scene or before arrival at the hospital. Definitive surgical repair is commonly
necessary following pericardial decompression if the patient is too unstable with impending car-
diac arrest. Bringing the patient to definitive surgery as soon as possible is crucial for the chance
of survival to the emergency physician. We describe two cases of cardiac tamponade resulting
from blunt chest trauma successfully treated with a definitive management and surgical repair.
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1. Introduction

Cardiac tamponade which is associated with blunt cardiac injury is an extremely serious and life-threatening
condition that requires emergency physicians to immediately initiate appropriate management strategies prior to
emergency surgery. We describe two instructive cases of cardiac tamponade associated with blunt chest trauma.
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2.Case 1

A 61-year-old female was transferred from another hospital after presenting with cardiac tamponade after a mo-
tor vehicle crash. On arrival at the other hospital, the patient was unconscious, her blood pressure was not re-
cordable, and she had a heart rate of 82 beats/min (bpm). A focused assessment with sonography for trauma
(FAST) detected pericardial effusion. The patient was referred to our tertiary hospital followed by pericardi-
ocentesis. Minor traumatic subarachnoid hemorrhaging, traumatic dissection of the descending aorta, and liver
injuries that did not require urgent surgical intervention were also identified.

On arrival at our hospital (nearly two hours after the accident), the patient’s blood pressure was 60/40 mmHg,
and her heart rate was 160 bpm under noradrenaline administration. The clogging of a pericardial catheter re-
vealed that the patient was hemodynamically unstable, so we performed anemergency subxiphoidpericardioto-
myin the emergency room (ER) whilst preparations were made for an emergency thoracotomy. Further pericar-
dial decompression resulted in an increase in the patient’s systolic blood pressure to over 80 mmHg; however,
massive uncontrollable bleeding of bright red blood from the pericardial sac occurred, which was suggestive of a
left atrial or ventricular injury. The patient was rushed to the operating room (OR) nearly one hour after her ar-
rival. A left atrial appendage tear (length: approximately 3 cm) extending to the base of the heart was found and
was successfully repaired under cardiopulmonary bypass (CPB). Sixty units of red blood cell concentrate (RBC)
were required within the first 24 hours after the patient’s arrival.

The patient was successfully weaned off ventilation on day 24 and was transferred to another hospital to un-
dergo rehabilitation on hospital day 58 when her Glasgow Outcome Scale was 4 with moderate disability.

3. Case 2

A 36-year-old female was transferred to our tertiary hospital 50 minutes after a high-speed car crash. On arrival,
she was pale and distressed and had a heart rate of 163 bpm and a blood pressure of 63/55 mmHg. Pericardial
effusion was detected with FAST after she presented with cardiac tamponade. The patient was immediately re-
ferred to a cardiovascular surgeon. Tracheal intubation was performed, and an arterial line was quickly installed
to enable careful monitoring. The patient’s heart rate and systolic blood pressure remained above 150 bpm and
60 mmHg, respectively, after fluid resuscitation and dopamine administration. After taking the patient’s un-
changed vital signs and the time elapsed since the accident into consideration, we decided to perform pericardial
drainage via pericardial decompression in the ER due to a concern about uncontrollable hemorrhaging, as the
patient collapsed whenever she attempted to stand. A contrast-enhanced computed tomography scan revealed
pericardial effusion and the extravasation of contrast medium from at least two portions of the right atrium
(Figure 1). In addition, liver and right kidney injuries were identified. The patient was moved to the OR as soon

Figure 1. Contrast-enhanced computed tomography shows contrast extrava-
sation from right atrium (thin arrow) and pericardial effusions (thick arrow).
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as possible (approximately one hour after the patient’s arrival). A median sternotomy was performed followed
by pericardiotomy, which raised the patient’s systolic blood pressure to over 150 mmHg. Two tears of 5 mm in
length were found in the right atrial appendage, which were successfully repaired without CPB. The patient re-
quired four units of RBC within 24 hours of her arrival. Her postoperative course was uneventful, and she was
discharged on day 22.

4. Discussion

Cardiac tamponade resulting from blunt cardiac injury is an extremely life-threatening and time-critical emer-
gency condition and requires prompt management and definitive surgical repair [1]-[6]. It is associated with car-
diac rupture; tears in the vena cava; or, in rare cases, injuries to the coronary artery in patients with preserved
pericardia [4]. Although a study of an autopsy series found that the incidence of cardiac rupture did notdiffer
among the four chambers of the heart, patients that suffer ruptures involving the right chambers exhibit ahigher
survival rate [5] [6].

FAST can be used to differentiate between pericardial effusion and other causes of shock, such as massive
hemothorax or intraperitoneal hemorrhaging [7]. Although the use of echocardiography has become widespread,
clinicians should pay careful attention to patients with subcutaneous emphysema or pneumothorax, as echocar-
diography exhibits low sensitivity for detecting pericardial effusion in such patients. Also, pericardial effusion is
only detectable after a sufficient amount of pericardial bleeding has occurred. Thus, careful and repetitive inves-
tigations are required to obtain an accurate diagnosis [2].

Secondary, we discuss how to manage cases in which blunt cardiac rupture is highly suspected after echocar-
diography in patients with recordable vital signs. Since definitive surgical repair is essential, we first need to re-
fer the patient to the operating team [2] [5]. Although Western Trauma association has published a guideline for
the resuscitative thoracotomy, it will depend on the multiple factors such as personnel and situations [8]. While
the OR is being prepared, pericardial decompression should be performed either by pericardiocentesis or peri-
cardiotomy in cases involving impending cardiac arrest. Pericardiocentesis can be effective atrelievingcardiac
tamponade before definitive surgical management. However, as it is a temporary procedure subsequentblood
clotting can render it ineffective, as occurred in case 1 [3]. On the other hand, subxiphoid pericardiotomy is a
more effective method for decompressing the pericardium and can be performed within a few minutes and
without specialized instruments [9]. However, it can cause uncontrollable bleeding due to major cardiac tears, as
in case 1. If the patient is hemodynamically unstable, e.g., exhibits bradycardia or their blood pressure is not re-
cordable, and it is expected that they face a prolonged wait for definitive surgical management, emergency phy-
sicians should perform pericardial drainage or resuscitative thoracotomy without hesitation in the ER. In case 2,
the patient’s blood pressure was sustained with catecholamine support while the OR was set up, which resulted
in a minimal blood transfusion requirement. Emergency physicians should select appropriate management strat-
egies based on a variety of factors such as the time period that has elapsed since the injury, changes in the pa-
tient’s vital signs, and the time until surgery [10].

5. Conclusion

In conclusion, the initiation of appropriate management strategies by emergency physicians and cooperation
with surgical teams are important for treating patients who present with cardiac tamponade due to blunt cardiac
injury.
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