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Abstract

Purpose of Review This article aims to review the key
aspects of the imaging evaluation of acute traumatic aortic
injury (ATAI) with an emphasis on factors that affect
management of these patients.

Recent Findings In the setting of trauma, the chest radio-
graph typically serves as the initial imaging evaluation and
can be useful in detecting signs of mediastinal hematoma.
In the current era, definitive diagnosis of ATAI is made
with computed tomography (CT), where indirect and direct
findings of ATAI can enable a confident diagnosis.
Knowledge of potential technical and anatomic CT imag-
ing pitfalls can prevent misdiagnosis of ATAL

Summary Diagnosis of ATAI in the setting of blunt or
penetrating trauma relies heavily on timely and accurate
imaging interpretation. Once the diagnosis is made, a
meaningful report including appropriate descriptors of the
characteristics and location of ATAI should be generated
by the radiologist to help direct management.

Keywords Acute traumatic aortic injury - Trauma -
Computed tomography - Emergency radiology -
Endovascular repair

This article is part of the Topical collection on Emergency Radiology.

< Demetrios A. Raptis
d.raptis@wustl.edu

Mallinckrodt Institute of Radiology, 510 S. Kingshighway
Boulevard, Campus, Box 8131, St Louis, MO 63101, USA

Introduction

Acute traumatic aortic injury (ATAI) occurs in the setting
of blunt or penetrating trauma and may result in adverse
outcomes. While the diagnosis of ATAI can be confidently
made on computed tomography (CT), mimics of ATAI are
common in this patient population which often has other
life-threatening injuries. Accurate and timely interpretation
is key to ensure that patients with ATAI are treated
immediately, and those without ATATI do not undergo
additional or unnecessary procedures.

Blunt trauma accounts for the majority of ATAI with
approximately 75-80% the result of high-speed motor
vehicle collisions [1]. Up to 70% of these injuries are lethal
at the time of the accident [1, 2]. Although the exact
mechanism of aortic injury in the setting of blunt trauma is
not known, it is presumed to involve shearing forces caused
by rapid differential deceleration [1]. The most common
location for imaged ATALI in the setting of blunt trauma is
at the aortic isthmus (~ 90%), just distal to the origin of
the left subclavian artery, due to the relatively fixed posi-
tion of the aorta at the site of the ligamentum arteriosum
[3]. Penetrating trauma to the thorax in the setting of
gunshot or knife wounds can also result in direct injury to
the aorta. These injuries are directly related to the trajec-
tory of the weapon.

Early diagnosis of ATAI is important, as up to 90% of
patients arriving at the hospital will survive repair [4]. The
clinical presentation of ATAI is variable, and depends on
the mechanism and magnitude of injury. Patients can pre-
sent with clinical symptoms that are neither sensitive nor
specific, including chest pain, back pain, and difficulty
breathing. The clinical signs of ATAI, including external
chest wall injuries, systemic hypotension, concomitant
upper limb hypertension, or difference in blood pressures
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between the right and left brachial arteries, may be absent
in up to one-third of patients [5]. Adding to the confusion,
some patients may initially present without clinical signs or
symptoms and rapidly develop hemodynamic instability
secondary to an underlying ATAL

Given potentially fatal outcomes and the non-specific
clinical signs and symptoms of ATAI, emphasis is placed
on rapid thoracic imaging in the initial assessment of
both blunt and penetrating trauma. Imaging findings seen
on the initial chest radiograph when combined with
clinical assessment may raise the suspicion of potential
ATAI and prompt the need for CT imaging of the aorta.
The radiologist plays an integral role in diagnosis of
ATAI, directing further management guided by the
severity of injury demonstrated on CT. The purpose of
this article is to review the imaging findings of ATAI
and summarize the factors guiding treatment of patients
with ATAL

Imaging of ATAI: Chest Radiograph

The chest radiograph is typically the first diagnostic
imaging examination that trauma patients undergo upon
presenting to the emergency department. The primary
purpose of the chest radiograph is to evaluate positioning
of support lines and determine if potentially life-threaten-
ing injuries that require immediate treatment, such as ten-
sion pneumothorax or large hemothorax, are present. The
radiograph may also demonstrate findings suggestive of a
mediastinal hematoma, which requires further investigation
for ATAL

Initial evaluation for mediastinal hematoma on the chest
radiograph focuses on assessment of the width of the
mediastinum (Fig. 1). Mediastinal widening is defined as a
width greater than 6 cm on an upright posteroanterior chest
radiograph (or 8 cm on a supine anteroposterior chest
radiograph) of at least 25% of the thoracic width at the
level of the left subclavian artery [6]. Mediastinal widening
is a fairly sensitive indicator for mediastinal hematoma;
however, it is not very specific as there are several other
causes of mediastinal widening including mediastinal
lipomatosis, vascular anomalies, lymphadenopathy, or
technique-related factors [5, 7].

Other radiographic signs should be used in addition to
widening in the mediastinal assessment to improve accu-
racy, including indistinctness of the aortic knob or
descending thoracic aorta (Fig. 2). Normally, the trans-
verse and descending aortic contour should have a crisp
and clear interface with the adjacent lung and aortopul-
monary window. Obscuration of the aortic contour should
raise suspicion for an adjacent hematoma and potential
aortic injury. Depression of the left mainstem bronchus,
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Fig. 1 Portable supine anterosuperior chest radiograph (a) demon-
strates widening of the mediastinum (arrows), highly suspicious for
mediastinal hematoma in this patient status post motor vehicle
collision. Coronal reconstruction of a chest CT with intravenous
contrast (b) confirms the presence of a periaortic, mediastinal
hematoma (asterisks) with a focal outpouching arising from the
aortic isthmus (arrow), indicative of acute traumatic aortic injury

rightward deviation of the trachea, or deviation of support
devices including endotracheal and enteric tubes should
also raise suspicion of mass effect from hematoma due to
possible ATAI (Fig. 3). Left apical capping (defined as
extrapleural blood overlying the left apex) is a finding
occasionally seen in the setting of ATAI and is due to
hemorrhage tracking along the reflection of the left sub-
clavian artery [5] (Fig. 4). Other radiographic findings
include displacement of the left paravertebral stripe and the
presence of an additional vertical interface bisecting the
aortic knob. Since most imaged ATAI involves the aortic
isthmus, imaging features tend to consist of widening of the
left paratracheal region with mass effect on adjacent
structures displacing them away from the isthmus. Isolated-
right-sided mediastinal widening is typically the result of
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Fig. 2 Anteroposterior supine chest radiograph demonstrates widen-
ing in the region of the aortic knob and obscuration of the descending
thoracic aorta (arrows), raising the suspicion for underlying aortic
injury, which was confirmed on subsequent CT

brachiocephalic or esophageal injury, rather than aortic
injury. Isolated superior mediastinal widening may also be
seen in great vessel injury.

At our institution, in the setting of trauma, any one of
these suspicious findings on chest radiograph merits further
imaging. In patients with a low clinical suspicion for
ATALI, an upright posteroanterior chest radiograph can be
obtained, as mediastinal widening seen on supine antero-
posterior radiographs may resolve with upright positioning
[5]. However, in 2018, any persistent concern based on
clinical or chest radiograph findings should be further
evaluated with CT. In our algorithm, chest radiography
rarely remains the only thoracic study when the mechanism
of injury is sufficient, the patient is unable to verbalize the
presence of chest pain, or when other serious injuries exist
that may serve as distracting factors.

Imaging of ATAI: CT

CT is the modality of choice in diagnosing ATAI, with a
sensitivity greater than 96% and specificity of greater than
99% [1, 7]. Intravenous contrast is essential to delineate the
vasculature and assess associated findings. At our institu-
tion, we obtain CT images in a single phase with a fixed
delay at 70 s with the arms raised above the patient’s head.
Images are obtained in a single pass from the thoracic inlet
through femoral heads using a standard 3-mm slice thick-
ness reconstructed at 2-mm intervals with the option to
reconstruct thinner slices. We prefer to use a fixed delay at
70 s (similar to a portal venous phase), rather than an
arterial phase (CT angiography), as this allows for one

—

Fig. 3 Initial supine anteroposterior chest radiograph (a) in this patient
following high-speed motor vehicle collision demonstrates rightward
deviation of the nasogastric tube (arrows) with an accompanying
enlargement and abnormal contour of the aortic knob (asterisk),
concerning for aortic injury. There are also multiple right-sided rib
fractures (ellipse) as well as a right pneumothorax and subcutaneous
emphysema within the right chest wall (arrowhead). Transaxial chest
CT with intravenous contrast image (b) demonstrates mediastinal
hemorrhage with active extravasation of contrast from the proximal
descending aorta (arrow), a direct sign of traumatic aortic injury

continuous scan of the chest, abdomen, and pelvis to
evaluate for both aortic and visceral injury with high
accuracy. A review of 281 patients demonstrated no dif-
ference in CT angiography vs. routine portal venous phase
chest CT in diagnosing ATAI [8]. Routine use of multi-
planar reconstructions (MPR) allows for a more detailed
evaluation of the aorta and may detect more subtle findings
of ATAL

Evaluation for ATAI on CT requires detection of indi-
rect and direct signs of vascular injury. The indirect sign of
vascular injury on CT is the presence of adjacent hema-
toma, which is usually caused by avulsion of perivascular
veins from the arterial vasa vasorum [6], rather than
extravasation of intraluminal blood from the vessel itself. A
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<«Fig. 4 Portable anteroposterior chest radiograph (a) demonstrates

mediastinal widening with asymmetric left apical capping (ellipse),
suspicious for vascular injury in this patient following blunt chest
trauma. Coronal reconstruction of a chest CT with intravenous
contrast (b) demonstrates hemorrhage tracking within the left
superomedial extrapleural space (circle). Inferiorly at the level of
the aortic isthmus (c), there is an intraluminal tissue flap (arrow),
confirming aortic injury

mediastinal hematoma presents as an area of hyperattenu-
ating material (typically 40-70 HU) that effaces the fat
plane with the involved vessel and displaces and infiltrates
normal mediastinal fat. To suggest underlying ATAI,
careful attention must be made to identify that the hema-
toma is in direct contact with the aorta with loss of a
separating fat plane (Fig. 5). Other traumatic etiologies,

Fig. 5 Transaxial (a) and coronal reconstruction (b) chest CT with
intravenous contrast images demonstrate a large mediastinal hema-
toma in contact with the thoracic aorta with loss of the separating fat
plane (asterisks). Direct evidence of aortic injury is also present as
evidenced by an adjacent, irregular intraluminal tissue flap (circle)
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Fig. 6 Transaxial chest CT with intravenous contrast image demon-
strates an anterior mediastinal hematoma (arrow) with a preserved fat
plane (dashed ellipse) between the hematoma and aorta. No direct
signs of traumatic aortic injury were identified, and the hematoma
was felt to be secondary to venous injury

such as a venous bleed or fracture, can similarly produce
mediastinal hemorrhage, thus decreasing the specificity for
ATALI of a mediastinal hematoma detected without direct
signs of ATAI (Fig. 6) [9-11]. It is also important to rec-
ognize that the presence of a periaortic mediastinal
hematoma is not a requirement for ATAI, as ATAI may
rarely occur in the absence of hematoma [12, 13].
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Fig. 7 Transaxial chest CT with intravenous contrast image depicts a
focal outpouching of contrast at the level of the aortic isthmus
(arrow), a direct sign of traumatic injury, with periaortic hemorrhage.
We prefer to use the term “focal outpouching” rather than “pseu-
doaneurysm,” as the latter may inadvertently underestimate the
degree of severity

52 h L

Fig. 8 Transaxial chest CT with intravenous contrast image demon-
strates a large posterior mediastinal hematoma containing high-
attenuating material of identical density to the aorta (arrow). This
finding is consistent with active contrast extravasation and indicative
of aortic rupture

Direct signs of ATAI represent changes of the imaging
appearance of the aorta itself. There are numerous direct
signs of ATAI on CT indicating varying levels of injury

Fig. 9 Transaxial chest CT with intravenous contrast image demon-
strates a tissue flap across the proximal descending thoracic aorta
(arrows) with surrounding hemorrhage. We prefer avoid using the
term “dissection flap,” as this implies injury isolated injury to the
media when, in fact, in cases of aortic trauma, injury may extend to
additional layers of the aortic wall
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Fig. 10 Transaxial chest CT with intravenous contrast image shows a
large intraluminal filling defect within the aorta (arrow), indicative of
thrombus formation in the setting of aortic injury

Fig. 11 Transaxial chest CT with intravenous contrast image depicts
high-attenuating thickening of the aortic wall (asterisks) which, in the
setting of trauma, is consistent with intramural hematoma, another
direct sign of traumatic aortic injury. This finding resolved on a
follow-up examination 48 h later, confirming that it is related to
injury and not atherosclerotic disease. In the absence of a non-contrast
study or prior examinations for comparison, this finding may be
difficult to perceive, particularly in the setting of underlying
atherosclerotic disease

severity [5]. The most basic direct finding of ATAI on CT
is disruption of the aortic wall which can manifest as either

@ Springer

Fig. 12 Oblique sagittal reconstructed chest CT with intravenous
contrast image demonstrates long-segment narrowing of the descend-
ing thoracic aorta, secondary to extrinsic compression from an
adjacent posterior mediastinal hematoma (asterisks). There is also
extensive active contrast extravasation from the aorta into this
hematoma (arrow), indicative of life-threatening aortic rupture

a focal outpouching containing contrast (Fig. 7), a contour
irregularity in the aortic wall, or in rare cases, extravasation
of contrast from the lumen of the aorta (Fig. 8). Although
the term “pseudoaneurysm” is frequently reported in the
literature, we prefer to use the term focal outpouching as
the vessel may be ruptured or transected and pseudoa-
neurysm may underestimate the degree of injury or imply
some sense of stability.

In some cases of ATAI, the contour of the aorta may be
preserved; however, there will be findings to suggest injury
to the intima of the aorta. Direct signs of injury to the
intima of the aorta include eccentric thrombus and strands
of tissue within the lumen. Strands of tissue or tissue flaps
within the lumen of the aorta are a direct finding of aortic
injury (Fig. 9). Although often reported in the literature as
“dissection flap,” we prefer to avoid use of this term as
“dissection” implies an intimomedial flap, and, in the
setting of ATAI injury may be to the adventia, intima,
media, or multiple layers of the wall of the aorta. ATAI
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<«Fig. 13 Supine anteroposterior chest radiograph (a) in this patient
following a gunshot wound to the back demonstrates multiple bullet
fragments overlying the thorax along with near complete opacifica-
tion of the left hemithorax and loss of the normal aortic contour
(arrows), worrisome for aortic injury. Transaxial (b) and oblique
sagittal reformatted (c¢) chest CT with intravenous contrast images
shows bullet fragments within the posterior mediastinum and spine
(ellipses) and multiple areas of active extravasation (solid arrows)
within a large periaortic hematoma along the trajectory of the bullets
(dashed arrow), confirming penetrating traumatic aortic injury

involving the intima alone can also result in thrombus
formation and serve as a nidus for distal embolic infarc-
tions (Fig. 10).

High attenuation within the aortic wall is a rarer but
important direct sign of ATAI, indicative of an underlying
intramural hematoma (Fig. 11). A change in aortic caliber
can also be seen and may be due to intramural hematoma
or external compression of the aorta itself by adjacent
mediastinal hemorrhage (Fig. 12).

Penetrating aortic injury is much less commonly seen,
however, warrants mention, as the indirect and direct signs
described above may be absent in some cases. Trajectory
of the offending weapon serves as an indirect sign of injury
(Fig. 13). Any path that traverses or passes near the aorta
should be suspicious for ATAI, particularly in the presence
of a mediastinal hematoma that effaces the fat plane with
the aorta. A penetrating bullet wound can also result in
surrounding blast injury to the aorta without directly
passing through the vessel. In all cases of penetrating
injury, the projectile or weapon tract should be traced with
multiplanar reconstructions to better delineate potential
sites of injury. In our practice, in the setting of penetrating
injury, the presence of a mediastinal periaortic hematoma
without direct signs of ATAI is typically managed con-
servatively with follow-up CT in 48-72 h to document
stability [5].

Abdominal acute traumatic aortic injuries are much less
common than those in the chest but are becoming
increasingly recognized and are strongly associated with
vertebral body fractures [14]. The same principles of
indirect and direct signs of thoracic aortic injury apply
within the abdomen and pelvis, and can be used in concert
with associated visceral injuries (Fig. 14).

CT Mimics and Pitfalls

There are several factors which may make accurate inter-
pretation and diagnosis of ATAI challenging. Technique-
related CT artifacts, including streak, flow, respiratory
motion, and vascular pulsation, may either simulate or hide
underlying ATAI [5]. Streak artifact overlying the aorta is
most commonly the result of dense contrast within the
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<«Fig. 14 Transaxial abdominal CT with intravenous contrast image
(a) demonstrates a large retroperitoneal hematoma surrounding the
abdominal aorta (asterisks) in this patient status post gunshot wound
to the lower back. Slightly more inferior (b), multiple bullet
fragments are noted in the spine and abdomen with numerous foci
of active contrast extravasation (arrows). Sagittal reconstruction
image (c) shows the areas of active extravasation (solid arrows) along
the trajectory of the bullets (dashed arrow) with complete non-
visualization of the abdominal aorta below the plane of injury. The
patient underwent emergent repair with aortobifemoral bypass
grafting

superior vena cava (Fig. 15). Using a saline chaser fol-
lowing contrast injection or a longer delay in image
acquisition can help mitigate streak artifact. Objects out-
side the thorax, most commonly the patient’s arms, can
result in photon deprivation and inadequate visualization of
the aorta, and can be prevented by careful attention to
patient positioning with the arms raised above the head
prior to scanning. Flow-related phenomena are visualized
as ill-defined, smoke-like intraluminal filling defects, and
are often seen in patients with decreased cardiac output
who are imaged with fast, high-pitch scanning techniques
(Fig. 16). If recognized at the scanner, an immediate repeat
examination will allow for full opacification of the aorta,
thereby yielding a diagnostic study. Respiratory motion
may simulate various direct signs of ATAI and can be
confirmed by assessing the aorta in multiple planes and
evaluating lung windows. Vascular pulsation artifact is
noticeably worse in the ascending aorta due to cardiac
motion (Fig. 17). When encountered, assess for the pres-
ence of simultaneous artifact in the main pulmonary artery
and consider repeat examination with ECG-gating or fast,
high-pitch techniques.

Normal anatomic structures and variants can also sim-
ulate signs of ATAI Residual thymic tissue within the
anterior mediastinum can mimic a hematoma. However,
unlike a mediastinal hematoma, which is ill-defined and
insinuates into the adjacent fat, thymic tissue is typically
triangular-shaped and is not accompanied by surrounding
fat stranding. Similarly, pericardial recesses adjacent to the
aorta can be confused with mediastinal or intramural
hematoma. Near water attenuation and the preservation of
a fat plane between the recess and the aorta help to dif-
ferentiate this finding from a mediastinal hematoma. The
ductus diverticulum is a normal anatomic variant located
along the undersurface of the aorta at the isthmus (the most
common site for aortic injury). Unlike ATAI, which
appears more irregular, discontinuous, and acutely margi-
nated, a ductus diverticulum is smoothly contoured with
obtuse margins and will lack any surrounding hematoma
[3, 15, 16] (Fig. 18). Occasionally, a fibrotic remnant of the
ductus arteriosus can persist and may calcify along the
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Fig. 15 Transaxial chest CT with intravenous contrast image
demonstrates multiple dark linear bands in the aortic arch (ellipse),
corresponding to streak artifact created by high density contrast in the
adjacent superior vena cava

undersurface of the aorta and should also not be confused
with ATAI The aortic spindle is another normal anatomic
variant potentially simulating ATAIL. A remnant of the
appearance of the fetal aorta, the aortic spindle is a smooth
dilatation of the proximal descending aorta just past the
isthmus. It is fusiform rather than saccular in appearance,
distinguishing it from a ductus diverticulum or aortic injury
[17] (Fig. 19).

Diagnosis, Classifying, and Reporting ATAI

In cases of ATAI with direct imaging findings on CT,
confirmation with conventional angiography is not required
and will only serve to delay management. Furthermore, CT
may better identify subtle injuries that could be difficult or
impossible to detect on conventional angiography [12].
Using a combination of direct and indirect imaging find-
ings can allow the radiologist to confidently diagnose
ATAI on CT with a high sensitivity and specificity
[1,7, 18, 19].

For cases in which there is a mediastinal hematoma
without direct findings of ATAI, there are several appro-
priate follow-up options. In stable patients, it is reasonable
to recommend a repeat CT scan in 48-72 h to assess for
evolution of potential ATAIL Alternatively, transcatheter

Fig. 16 Transaxial chest CT with intravenous contrast image reveals
an ill-defined, smoke-like intraluminal filling defect within the
ascending aorta (arrow). Given the lack of surrounding hematoma
and other evidence to suggest traumatic aortic injury, this was
secondary to flow artifact in the setting of low cardiac output

intravascular ultrasound or transesophageal echocardiog-
raphy can be recommended to evaluate for subtle CT-oc-
cult injury. Conventional angiography was previously
utilized in these scenarios; however, in the era of high-
resolution MDCT, angiography is unlikely to provide any
additional useful information [2]. Furthermore, angiogra-
phy is disadvantageous to CT given its invasive nature, risk
of access site complications, and the need to transfer the
patient to the angiography suite or operating room. It
should be noted that angiograms are useful to the vascular
surgeons in the operating room at the time of definitive
endoluminal repair.

Several different classification systems have been pro-
posed to grade the severity of aortic injury and secondary
findings. The most widely used classification system that
was adopted by the Society of Vascular Surgery divides
aortic injury into 4 grades: grade I (intimal tears); grade II
(intramural hematoma); grade III (pseudoaneurysm); and
grade IV (aortic rupture) [20]. Other authors have adapted
this scheme and further subdivided injuries based on the
size of the intimal flap or pseudoaneurysm [21-25].
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Fig. 17 Transaxial chest CT with intravenous contrast (a) performed
at an outside institution in a patient transferred following a high-speed
motor vehicle collision demonstrates poor visualization of the wall of
the ascending aorta with multiple curvilinear densities extending
outward, overlapping the aorta and right ventricular outflow tract
(arrows). Although these findings were felt to represent vascular
pulsation artifact, traumatic aortic injury could not be definitively
excluded. An ECG-gated CT of the chest (b) was subsequently
performed, demonstrating a normal-appearing aorta without evidence
of traumatic injury

Although radiologists should be aware of these categories
when reporting the findings of ATAI, accurate grading
remains challenging, and attempts to do so may be
potentially misleading by inadvertently underestimating
the true extent of injury.

@ Springer

Fig. 18 Oblique sagittal reformatted chest CT with intravenous
contrast image demonstrates a smoothly contoured, obtusely margi-
nated outpouching along the anterior aspect of the aortic isthmus
(arrow), consistent with a ductus diverticulum, a normal anatomic
variant which should not be mistaken for traumatic aortic injury

At our institution, we prefer to describe the injury by
giving attention to the key information needed to guide
treatment decisions, specifically the presence or absence of
a mediastinal/periaortic hematoma, the size of any tissue
flaps, luminal thrombus, focal outpouchings, intramural
hematoma, and the presence or absence of active contrast
extravasation. The concept of “minimal aortic injury” has
been reported in the literature, with many studies charac-
terizing it as a small (less than 1 cm) tissue flap, thrombus,
or intramural hematoma, without associated mediastinal
hematoma or focal outpouching suggesting a pseudoa-
neurysm [23, 24, 26-33]. Yet, there remains no uniform
definition of “minimal aortic injury,” and, as such, we
discourage the use of this terminology.

Management and Treatment of ATAI

Although classification systems of ATAI have their limi-
tations, stratification by injury severity helps to guide
management and predict prognosis [23]. Low-grade inju-
ries may resolve completely with non-operative, medical
management alone using a combination of heart rate and
blood pressure control along with anticoagulation and
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Fig. 19 Oblique sagittal reformatted chest CT with intravenous
contrast image shows smooth, fusiform dilatation of the proximal
descending aorta just past the isthmus, a classic appearance of an
aortic spindle

antiplatelet therapy [25, 34, 35], an approach reflected in
the Society of Vascular Surgery recommendation for
expectant management of grade I injuries [20]. Recent
studies have suggested that this conservative management
style may extend to grade II and potentially grade III
injuries in selected patients [22, 26-32], [36°]. At this
point, however, we cannot recommend this approach given
the paucity of long-term observational data regarding the
stability of these unrepaired higher-grade lesions that, as
some have shown, may progress to chronic vascular injury
or frank aortic rupture months or years after the inciting
traumatic event [37, 38]. With this in mind, the exact
duration and interval for follow-up imaging of low-grade
injuries managed conservatively or periaortic hematoma in
the absence of direct signs of ATAI remains unresolved.
Generally, most patients should receive a follow-up CT in
48-72 h following initial presentation and, if not com-
pletely resolved, will require long-term serial follow-up
imaging to ensure stability or improvement over time
(Fig. 20).

High-grade ATAI is typically treated with endovascular
repair, which is associated with lower rates of mortality,
paraplegia, and procedural morbidity compared to open
repair [25, 39], [40e], [41, 42]. However, the timing of
repair remains debatable. While the Society of Vascular
Surgery currently recommends urgent (less than 24 h)
endovascular repair for grade II-IV injuries [20], recent
studies have reported on the increased use of delayed
repair, particularly in patients with moderate/severe trau-
matic brain injury [39, 41], [43¢], [44]. This approach is
reasonable, considering that ATAI is not always found in
isolation and is often associated with numerous additional
life-threatening injuries that may require more immediate
intervention and stabilization [22]. Unsurprisingly,
according to the latest Eastern Association for the Surgery
of Trauma (EAST) workgroup guidelines, urgent repair is
only indicated in cases of hemodynamic instability that can
be specifically explained by ATAI In cases of ATAI with
hemodynamic stability, delayed repair is recommended
until additional life-threatening injuries are appropriately
managed [40e°].

Several key measurements important for surgeons
potentially planning endovascular repair should be detailed
in radiology reports. These include the length of the injury,
the aortic diameter proximal and distal to the injury, and,
most importantly, the distance from the injury to the origin
of the left subclavian artery, as the lack of an adequate
proximal landing zone may require covering the left sub-
clavian artery and a subsequent left carotid-subclavian
artery bypass [5]. In addition, consideration should be
given to any variant aortic arch anatomy, prior thoracic
surgical changes, and reduced diameter of access vessels,
as any of these findings may dramatically alter the
approach to operative or endovascular repair [45].

Follow-up imaging for repaired ATAI will depend on
the type of treatment selected and there are no specific
uniform protocols in place. Patients who undergo open or
endovascular repair will require serial imaging, either with
CT or MR, the latter of which is useful in minimizing
radiation dose. Long-term follow-up is essential in this
cohort of predominantly younger, otherwise healthy
patients to ensure endograft stability and integrity, partic-
ularly as the aorta remodels and lengthens with age
[21, 46].

Conclusions

ATALI is a life-threatening complication of blunt and pen-
etrating chest trauma with often vague clinical signs and
symptoms. The radiologist plays an integral role in making
a prompt, life-saving diagnosis of ATAI and directing
further management/treatment. The chest radiograph
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«Fig. 20 Oblique sagittal reformatted chest CT with intravenous
contrast image (a) in this patient status post motor vehicle collision
demonstrates a small thrombus arising from the anterior wall of the
aorta at the level of the isthmus (ellipse). No periaortic hematoma was
identified, and no additional signs of direct aortic injury were
visualized. The patient underwent conservative management and
repeat examination 48 h later (b) reveals resolution of the low-grade

injury

remains the initial screening examination in the setting of
trauma and can be utilized to evaluate for immediate life-
threatening injuries and signs of mediastinal hematoma,
prompting further evaluation with contrast-enhanced chest
CT. Mediastinal hematoma is an indirect finding of aortic
injury and should result in careful scrutiny of the aorta for
direct findings of injury. Direct findings of ATAI include
contour irregularities of the aorta, caliber changes of the
aorta, intraluminal thrombus or flaps, discontinuities of the
aortic wall, or in rare cases frank extravasation of contrast.
Once ATALI is diagnosed, it is essential for the radiologist
to describe its appearance and location to facilitate
appropriate management and treatment.
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