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Acute aortic dissection developed after
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echocardiographic observations and proposed

mechanism of injury
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There has been no report about aortic dissection due to cardiopulmonary resuscitation (CPR).
We present here a case of acute aortic dissection as a rare complication of CPR and propose
the potential mechanism of injury on the basis of transesophageal echocardiographic obser-
vations. A 54-year-old man presented with cardiac arrest after choking and received 19 min-
utes of CPR in the emergency department. Transesophageal echocardiography (TEE) during
CPR revealed a focal separation of the intimal layer at the descending thoracic aorta without
evidence of aortic dissection. After restoration of spontaneous circulation, hemorrhagic car-
diac tamponade developed. Follow-up TEE to investigate the cause of cardiac tamponade re-
vealed aortic dissection of the descending thoracic aorta. Hemorrhagic cardiac tamponade
was thought to be caused by myocardial hemorrhage from CPR.
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External chest compression during cardiopulmonary resuscitation (CPR) may be traumatic.
Complications from external chest compressions during CPR include bruising and abrasions
of the skin, rib and sternum fractures, bone marrow embolism, cardiac injuries including
myocardial hemorrhages and frothy heart blood, and injuries to abdominal organs such as
the liver and spleen [1,2]. Injuries to the bony thorax are most the common complication [3].
The aorta is considered to be safe from traumatic injury because it is located deep in the chest
and surrounded by bony structures. There have been few reports regarding aortic injury caused
by CPR, possible because of the low incidence of injury to the aorta or the inability to detect
this complication during CPR. Transesophageal echocardiography (TEE) provides an excel-
lent window to the heart and the aorta and provides useful information about blood flow
during CPR without interfering with resuscitation measures [4,5]. With TEE, aortic complica-
tions associated with CPR can be easily diagnosed.

Here we report a case of aortic dissection that developed after CPR, which was observed by
TEE, and describe possible mechanisms of aortic injury on the basis of transesophageal echo-
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cardiographic observation of the aorta during CPR in this case.

CASE REPORT

A 54-year-old man presented with cardiac arrest after choking
on food at home. He had been suffering from dementia and
right-sided weakness after a traumatic intracranial hemor-
rhage 7 years prior. He received immediate bystander CPR
and was brought to our emergency department (ED). Asystole
was documented at admission, and the resuscitation attempt
was continued in the ED. After endotracheal intubation, a
TEE transducer was inserted to find the cardiovascular cause
of cardiac arrest. TEE revealed no cardiac contraction. No
structural cardiac abnormality or pericardial effusion was
noted. A focal separation of the intimal layer at the anterior
wall of the descending thoracic aorta (DTA) was seen 10 cm
from the distal portion of the aortic arch (Figure 1A). The DTA
was compressed and deformed repetitively whenever the
chest was compressed (Supplementary Video 1). After 19
minutes of resuscitation, the patient regained spontaneous
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Figure 1. Transesophageal echocardiographic findings of the aor-
ta. (A) Transesophageal echocardiography (TEE) findings in the
aorta during cardiopulmonary resuscitation. A focal separation of
the intimal layer at the anterior wall of descending thoracic aorta
(DTA) with atherosclerotic changes (arrow) was seen on the short
axis view of the aorta. (B) Compression of the DTA during com-
pression systole. The DTA was compressed and deformed on the
short axis view of the aorta when external chest compression was
performed. (C) Short axis view of the aorta after restoration of
spontaneous circulation (ROSC). Follow-up TEE revealed the inti-
mal flap of the DTA (arrow) on the short axis view of the aorta. (D)
Long axis view of the aorta after ROSC. The intimal flap (arrow)
was observed between the distal portion of the aortic arch and 11
cm down from the aortic isthmus. T: true lumen; F: false lumen.
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circulation and the TEE transducer was removed. His systolic
blood pressure rose to 130 mm Hg. Ten minutes after restora-
tion of spontaneous circulation (ROSC), his systolic blood
pressure dropped to 80 mm Hg. Transthoracic echocardiog-
raphy showed a newly developed pericardial effusion with di-
astolic collapse of the right ventricle, suggesting cardiac tam-
ponade. Bloody pericardial fluid was drained during emer-
gency pericardiocentesis. Follow-up TEE was performed to
investigate the origin of pericardial effusion. TEE revealed an
intimal flap, not seen on the first TEE, in the DTA (Figure 1B).
The intimal flap was observed between the distal portion of
the aortic arch and 11 cm down from the aortic isthmus (Fig-
ure 1C and D, Supplementary Video 2). Thoraco-abdominal
angiography with a multi-detector computed tomography
(CT) scanner (Brilliance 64; Philips Medical Systems, Cleve-
land, OH, USA) revealed aortic dissection of the DTA with no
involvement of the ascending and abdominal aorta (Figure 2).
Bloody pericardial effusion was thought to be one of the com-
plications from CPR because there was no evidence of dissec-
tion of the ascending thoracic aorta.

The patient was moved to the intensive care unit and re-
ceived intravenous labetalol to control heart rate and blood
pressure. Therapeutic hypothermia with intravascular cooling
(Coolgard 3000 Intravascular Temperature Management sys-
tem; Zoll Medical, Chelmsford, MA, USA) was performed. On
the 4th day of hospital admission, he remained comatose and

Figure 2. Thoraco-abdominal computed tomography (CT) angio-
graphic findings. (A) Intimal tear in the proximal descending aorta
(arrow). (B) Intimal flap in the dissected aorta (arrow). (C) Coronal
view of chest CT angiography shows aortic dissection of the de-
scending thoracic aorta (DTA) with no involvement of the ascend-
ing and abdominal aorta (arrow). (D) Three-dimensional CT angi-
ography shows dissection of the DTA (arrow).
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his Pittsburgh Brainstem Score was 6. On the 5th day of hospi-
tal admission, an electroencephalogram showed diffuse slow-
ing waves. On the 13th day of hospital admission, the patient
died of severe hypoxic brain injury.

DISCUSSION

External chest compressions may produce blunt chest trauma
due to the nature of forceful compression of the sternum. Aor-
tic injury from blunt chest trauma is relatively uncommon,
and is found in between 1.5% and 2% of patients who sustain
blunt thoracic trauma [6-9]. There has been only one report
regarding aortic injury due to CPR in the literature. Juan et al.
[10] reported an intramural hematoma of the aorta found on
a chest CT scan taken after CPR in a patient who received CPR
and thrombolysis due to cardiac arrest from a pulmonary em-
bolism. In their report, the direct relationship between resus-
citation and aortic injury is unknown because no evaluation
of the aorta could be made prior to or during CPR. We identi-
fied a direct relationship between resuscitation and aortic in-
jury because aortic dissection, not seen on the first TEE, was
observed on the second TEE after ROSC.

The thorax undergoes repetitive compression and relax-
ation during CPR. On the basis of our observation of the aorta
during CPR, we propose that pinching and compression of
the aorta was the possible mechanism of aortic injury devel-
oped from external chest compression.

Transesophageal echocardiographic observation during
CPR shows that the heart is displaced toward the back and
that the DTA at the maximal compression area is compressed
and deformed during compression systole, as observed in this
case [11]. This observation suggests that the descending aorta
can be pinched between the displaced heart and the thoracic
cage overlying the aorta. The exact mechanism of the aortic
injury in this case remains unknown. However, the DTA might
be injured from the pinch between the posterior thoracic wall
and the heart during chest compression, deceleration by chest
compression, or both. Repetitive compressions and/or decel-
erations of the aorta can cause aortic injury by exerting shear-
ing force on the aortic wall, which results in separation of the
intimal layer. In this case, aortic dissection began at the distal
portion of the aortic arch and was observed over 11 cm down
from the aortic isthmus. This finding supports the idea that
repetitive pinching of the aorta and compression causing
shearing force on a pre-existing tear may be involved in the
mechanism of aortic dissection.

In conclusion, aortic dissection is an extremely rare com-
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plication of CPR. However, we should consider the possibility
of aortic injury from CPR before assuming thoracic aortic dis-

section as one of the causes of cardiac arrest. TEE can be a use-
ful means of early detection of aortic injury associated with CPR.
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