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Abstract We report a case of a 56-year-old man with
traumatic aortic rupture (TAR) sustained in a motor vehicle
accident diagnosed by helical computed tomography,
aortography, and transesophageal echocardiography. A
large majority of patients with TAR never make it to the
hospital, and for those who do, a timely diagnosis is critical
for survival. We discuss the merits and pitfalls of the three
imaging modalities.
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Case report

A 56-year-old previously healthy man was brought to the
emergency department after a motor vehicle accident
(MVA). He was a restrained driver, and the airbag deployed
after a so-called T-bone collision in which another car
slammed head-on into his door.

On admission, he was alert and oriented. His blood
pressure was equal in both arms, and his pulse was regular

at 90 beats per minute. The chest was tender over the left
clavicle and chest wall. The patient moved all four
extremities.

A helical contrast computed tomography (HCCT) of the
chest revealed fractures of left clavicle and second rib, left
pulmonary contusion, and a small left hemothorax. In
addition, there was hemorrhage in the mediastinum
especially posteriorly. On standard HCCT images, a focal
contour bulge was seen in the aortic arch at the level of the
aortic isthmus (Fig. 1a). Reformatted coronal CT image
revealed a mushroom-like traumatic aortic pseudoaneu-
rysm located medial to the aortic isthmus adjacent to a
mediastinal hematoma (Fig. 1b).

A cardiothoracic surgeon was consulted immediately.
Upon his request, an aortogram was performed; it demon-
strated a double density in the curvature of the distal aortic
arch (Fig. 2).

Traumatic aortic rupture (TAR) was confirmed on
transesophageal echocardiogram (TEE), which demonstrat-
ed a tear of the aortic wall measuring 0.7 cm in diameter
just distal to the ostium of the left subclavian artery. The
tear was surrounded by a 1.6×2.5-cm echo dense periaortic
space indicative of blood extravasation and pseudoaneu-
rysm formation (Fig. 3).

The patient was taken to the operating room where the
TAR was repaired with a 28-mm Hemashield graft. He had
no postoperative complications and was discharged home
on postoperative day 6.

Discussions

TAR is predominantly caused by deceleration injury
sustained during MVAs and falls of more than 3 m [1].
Less commonly, it results from displaced clavicular and
thoracic vertebral fractures [2].

It is estimated that only 15–20% of individuals survive
TAR, with the majority of victims dying in the field [3–6].
Difficulty in diagnosing TAR further diminishes the
overall survival rate. With prompt diagnosis and surgery,
survival reaches 69–80% in patients who make it to the
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hospital [7, 8]. Traditionally, the three diagnostic mo-
dalities for diagnosing TAR have been aortography,
HCCT, and TEE.

In the past, aortography had long been accepted as the
gold standard for diagnosing TAR [9]. However, aortog-
raphy is invasive and in as many as 10% of patients may
result in serious adverse side effects such as full aortic
rupture, acute renal failure, anaphylaxis, and entry-site
hematoma [10]. In addition, because TAR occurs pre-
dominantly at the aortic isthmus, as many as 9–26% of
patients could have false-positive findings such as
persistent ductus arteriosus [8, 11, 12].

HCCT is very reliable in diagnosing TAR with sensi-
tivity and specificity approaching that of aortography [13,
14]. However, Fabian et al. [15] found a 7% false-positive
rate with the diagnosis of TAR given incorrectly to patients

with ductus arteriosus diverticulum subsequently revealed
during surgery and patients with spurious intimal defects
not seen on repeat HCCT imaging. With modern multi-
detector CT scanners, reformatting of the images can be
done in any plane to better demonstrate the site of aortic
injury and differentiate aortic injury from ductus divertic-
ulum. This can further improve the accuracy of CT for
making the diagnosis of TAR.

In contrast to aortography and HCCT, TEE is more
specific for differentiating ductus arteriosus diverticula

Fig. 1 a Axial image from contrast enhanced CT scan demonstrat-
ing a focal contour bulge of the aortic arch (arrow) consistent with a
pseudoaneurysm due to traumatic aortic injury. b Reformatted
coronal CT image showing the traumatic aortic pseudoaneurysm
(arrow) located medial to the aortic isthmus and adjacent to
mediastinal hematoma. The pseudoaneurysm exhibits the character-
istic mushroom-like appearance with the neck of the aneurysm
resembling the stalk and the body resembling the cap of a mushroom

Fig. 2 Aortogram showing a double density (arrow) and irregular-
ity of the medial aspect of the distal aortic arch and proximal
descending thoracic aorta (DTA) just past the origin of the left
subclavian artery (LSA) indicative of aortic rupture at the isthmus

Fig. 3 TEE depicting a discontinuity (arrow) in the wall of the
thoracic aorta (Ao) just distal to the ostium of the left subclavian
artery consistent with aortic rupture. The discontinuity measures
0.7 cm or about 1/10 of the aortic perimeter and opens into a
periaortic space (PAS) measuring 1.6×2.5 cm
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from intramural hematomas and intimal tears [16, 17]. It is
also less costly and available at the bedside [1]. Studies in
the past have shown a sensitivity ranging from 63 to 100%,
specificity between 84 and 98%, and an accuracy of 98%
for TEE in detecting aortic rupture [1, 18, 19]. These ranges
of sensitivity and specificity may be due to the fact that the
use of TEE is operator dependent and requires a certain
learning curve. Nonetheless, in experienced hands, TAR
can be ruled out by TEE within minutes at bedside.

The main limitation for diagnosing TAR with TEE is a
“blind spot” at the distal ascending aorta and proximal arch,
the site of TAR in approximately 20% of patients [4].
Despite this limitation, TEE has the potential to serve as an
initial test for diagnosing TAR in unstable patients and may
shorten the time to surgical repair, which can lead to
improved survival. However, HCCTshould be the initial test
of choice in stable patients who also need additional body
imaging as part of the trauma protocol, and in patients with
suspected TAR in whom TEE findings are inconclusive.

The use of TEE and HCCT singly or in combination
could improve efficiency and cost of diagnosing TAR and
may eliminate the need for aortography in all but a small
group of patients.
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