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Abstract An 86-year-old patient was admitted to the ICU
with multiple trauma injury following a fall down ten
stairs. Shortly after ICU admission the patient went into
cardiac arrest and resuscitation efforts, including cardiopulmonary resuscitation (CPR), were initiated. Transesophageal echocardiogram was performed to guide
therapy and, after regaining heart rhythm and blood pressure, the echocardiogram exam demonstrated critical aortic
stenosis and type-B aortic dissection. The aortic dissection
was not present on initial chest computerized tomography
done on admission to the hospital. The aortic dissection
appears to have resulted from the CPR performed to revive
the patient.
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Introduction
An 86-year-old female was transferred to our hospital after
falling down ten stairs. Past medical history included
Alzheimer dementia, hypertension, osteoarthritis, gastroesophageal reflux disease, hiatal hernia and hypercholesterolemia. The patient’s injuries included right eighth
through tenth rib fractures and abdominal distension. The
patient was admitted to the intensive care unit (ICU) after
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an episode of hypotension in the emergency department.
Blood pressure improved with fluid therapy. Ninety minutes after ICU admission, the patient became unresponsive
and went into pulseless electrical activity (PEA). Advanced
Cardiac Life Support (ACLS) protocol was initiated;
external cardiac massage (CPR) was started, the patient
was intubated and resuscitative medications were given. A
right-sided chest tube was placed with immediate drainage
of 400 ml of blood. During the resuscitation efforts, a
transesophageal echocardiogram (TEE) was performed to
direct management as a routine practice in such circumstances in our ICU. After half an hour of resuscitative
efforts the patient regained pulse and blood pressure.
Following return of spontaneous heart rhythm and blood
pressure, a complete TEE exam demonstrated severe aortic
stenosis with an aortic valve area on 0.8 cm2. Hemodynamic management was modified based on the new echocardiographic findings. While completing the TEE exam, a
type B aortic dissection was diagnosed in the descending
aorta (Fig. 1). The patient had no previous evidence of
aortic dissection on a computerized tomographic angiogram performed on admission to the hospital a few hours
earlier (Fig. 2). The patient was taken to the operating
room for exploratory laparotomy and remained hemodynamically stable throughout her hospitalization. Due to
poor neurological status the patient’s family elected to
withdrawal care and the patient expired 9 days after her
admission to the hospital.

Discussion
To our knowledge this is the first description of CPRinduced type-B aortic dissection. The recent American
Heart Association CPR guidelines recommend: ‘‘to give
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Fig. 1 Transesophageal echocardiogram images of descending thoracic aorta (diamond arrows) in short axis (left) and long axis (right).
A dissection flap (white arrows) is seen within the lumen of the aorta
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Vascular injuries as a result of CPR are very rare.
Klintschar et al. [5] reported a case of an 84-year-old
female following 3 min of conventional CPR and 15 min
of active compression–decompression device, which
resulted in an extensive cardiac injury that included a series
of rib fractures, a transverse fracture of the sternum, and
rupture of the pericardial sac, the right ventricle, both atria
and lacerations of the ascending aorta. In this case, however, the trauma from CPR was not isolated to the aorta and
included heart structures as well. Isolated aortic rupture
from CPR is rare, and has been described in the literature
with a frequency of 1% [7].
Unlike ventricular fibrillation and pulseless ventricular
tachycardia where the pattern and rhythm of electrical
activity is the focus of treatment rather than the underlying
cause, PEA and asystole are corrected by addressing the
underlying cause [8]. Ultrasound is a diagnostic tool with
increasing applications and use in emergency situations [9].
Echocardiography can help with rapid diagnosis of etiology of PEA arrest and asystole, and guide therapy during
these crucial moments. In our case it was critical for the
diagnosis of an unknown severe aortic stenosis and helped
us guide appropriate therapy. Finally, without echocardiography, the diagnosis of type B aortic dissection would
have not been made.

Conclusion

Fig. 2 Torso contrasted CT scan done upon admission to the hospital
demonstrating no evidence of type-B aortic dissection

‘effective’ chest compressions, ‘push hard and push
fast…’’’[1]. Such aggressive resuscitation attempts require
aggressive manipulation of a patient, and may lead to
complications. These resuscitation-related injuries include
damage to the chest, airway and abdomen. The most frequent bony injuries seen as a result of CPR in adults are rib
(frequency of 13–97%) and sternal (frequency 1–43%)
fractures [2]. Fractured ribs can cause pericardial tamponade, injuries of the myocardium, pericardium, pleura,
diaphragm and pneumothoraces as well as hemothoraces.
In such cases, success of resuscitation efforts is negatively
affected [3].
Although visceral structures are affected less than thoracic structures from resuscitation-related trauma, upper
abdominal organs such as liver, stomach and spleen might
be injured as well [4–6]. These injuries result mainly from
fractured ribs or sternum which can lead to visceral perforation and rupture during CPR.
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Our case expands the knowledge of complications from
external cardiac massage. In addition to injuries to the
airway, chest and abdomen, we have shown that blood
vessels can be injured, specifically the aorta. In addition,
our case demonstrates the value of incorporating echocardiography in the management algorithm of patients in PEA
arrest.
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