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Abstract: Despite advances in detection and treatment, acute traumatic aortic injury (ATAI) is associated
with high rates of morbidity and mortality. Both physical and hemodynamic forces have been postulated
as mechanisms of aortic injury during a traumatic event. For patients who survive the initial injury, rapid
detection is critical for diagnosis and procedural planning, which requires a thorough knowledge of
both its clinical presentation and the available diagnostic imaging modalities. Radiography, computed
tomography (CT), and magnetic resonance imaging (MRI) can each have a role in the diagnosis of ATAL
After stabilization of the patient, the management of ATAI is guided by the severity of injury. Appropriately
selected patients with low grade injuries may be managed non-operatively. When treatment is required, there
are both open surgical and endovascular options. In current practice, endovascular approaches with stent-
graft placement are preferred due to their high clinical success and low rates of complications. Complications
from endograft placement can include: endoleak, endograft collapse, infection, endograft failure, and
endograft migration. Open surgical repair is now reserved for patients with unfavorable anatomy for
endovascular therapies. This review provides a comprehensive overview of ATAI including its epidemiology
and demographics, mechanisms of injury, clinical and radiographic diagnosis, treatment options, and post-

therapeutic follow-up.
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Introduction (CTA), have become the primary problem-solving tool in
the stable patient prior to endovascular therapy due to its
availability, speed, and sensitivity (3-5). Therapeutic options

for ATAI include non-operative management, endovascular

Few mechanisms of injury match the lethality of acute
aortic trauma. Despite advances in detection and treatment,

as many as 80-90% of cases are immediately fatal (1). For repair, and open repair. Open repair, even with advances

patients that survive long enough to reach a treatment in technique and physiologic support mechanisms, is

center, rapid detection and decisive intervention are
paramount. Even though catheter-based angiography
has served as the gold standard for the diagnosis of acute
traumatic aortic injury (ATAI) (2), non-invasive imaging
modalities, especially computed tomography angiography
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associated with significant morbidity and mortality (6-8).
To this end, endovascular options have emerged as a means
to treat ATAI safely (7-11). The purpose of this article is
to provide the reader with a comprehensive overview of
ATALI The epidemiology and demographics of, mechanism
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of injury in, diagnosis of, treatment options for, and post-
therapeutic follow-up for ATAI will be discussed.

Epidemiology and demographics

Overall, ATAI is relatively rare, with an estimated
occurrence in 1-2% of trauma patients at level 1 or 2
centers (2). Most ATAI occurs in the setting of motor
vehicle collisions (MVCs); thus, patient demographics of
ATAI tends to mirror that of MVCs incidence (3). Namely,
ATAI patients are more likely to be male with an age
distribution correlating with the onset of driving privileges
at age 16 and tapering off beyond age 50 (4). Among
patients involved in MVCs, ATAI accounts for 16% of all
deaths, which is second only to head injuries (5).

Mechanism of injury

The exact mechanisms underlying ATAI of the thoracic
aorta have been studied extensively, and there are two
leading physical theories. The most commonly described
physical mechanism is rapid deceleration with the
application of either anteroposterior (AP) or lateral forces
upon the relatively mobile ascending thoracic aorta. For
instance, a change in velocity greater than 20 miles per hour
and intrusion of the passenger compartment space greater
than 15 inches is a known risk factor for ATAI (6). Further,
the vector of these collision forces plays a significant role
in determining the likelihood of ATAI. Multiple studies
have shown that lateral impact collisions are associated with
higher mortality rates (6,7). Regardless, rapid deceleration
with either AP or lateral forces cause cardiac displacement
and sudden stretching of the aorta, which transmits both
torsion and shearing forces to sites of relative fixation,
notably the aortic isthmus, aortic root, and diaphragm
(8,9). The other major physical theory underlying ATAI is
osseous pinch. Here, it is suggested that compression of the
aorta between the fixed anterior manubrium and posterior
thoracic spine results in transverse laceration at the aortic
isthmus (10,11). Of course, direct penetrating injury from
rib and thoracic vertebral fractures may also occur.

The leading hemodynamic theory for ATAI of the
thoracic aorta is the water-hammer effect (12,13). The
water-hammer effect occurs when the abrupt occlusion of
non-compressible fluid leads to reflection of high-pressure
waves along the vessel wall (8,9). Compression of the aorta
at the level of the diaphragm during impact is responsible
for this acute increase in intravascular pressure. The
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pressure wave is further intensified at the aortic arch due
to its curvature with pressure values commonly exceeding
2,000 mmHg (8,9,14,15). The ultimate result from these
mechanisms of injury is the development of the spectrum of
acute aortic injury including isolated intramural hematoma/
intimal disruption, pseudoaneurysm, or complete
transection of the aorta, all of which can also result in an
associated dissection with true and false lumens (Figure I).

Regarding ATAI of the abdominal aorta, penetrating
trauma is the most frequent cause as blunt abdominal aortic
injury is quite rare, comprising less than 1% of all blunt
traumatic injuries (Figure 2) (16). The relative fixation of the
abdominal aorta against the vertebral column predisposes it
to injury from adjacent vertebral body fractures (1,17). The
most commonly involved aortic segments are: infrarenal
(67%), suprarenal (33%), and extension from a thoracic
aortic injury (25%) (12).

Diagnosis
Clinical presentation

Patients that initially survive ATAI are transiently protected
from rupture and catastrophic hemorrhage by the aortic
adventitia and surrounding mediastinal structures as seen
in non-traumatic dissection pathology (1). The collection
of blood within the adventitia begins to stretch the tissue—
a phenomenon that is thought to be responsible for the
retrosternal chest pain seen as the most common complaint
in patients with ATATI (3,13,14,18). Other common
symptoms of ATAI are also secondary to acute aortic
expansion and dilation and include dyspnea, cough, referred
inter-scapular pain, and hoarseness. Clinical findings can
include hypotension, lower extremity pulse deficit, upper
extremity hypertension, and evidence of external chest
trauma (14,18,19).

Radiography

The chest radiograph is commonly the first opportunity
to evaluate the mediastinal structures for signs of aortic
injury. The most commonly reported radiographic findings
of ATAI include widening of the mediastinal silhouette to
greater than 8 cm or 25% of the total thoracic width, loss
of aortic contour, rightward deviation of the trachea or
nasogastric tube (if placed), and loss of the aortopulmonary
window (Figure 3) (19,20). Though these findings are
sensitive for aortic injury when present, they are not always
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Figure 1 A patient involved in a motor vehicle crash. (A) Axial slice from a contrast-enhanced CT of the chest demonstrates intimal

disruption of the descending thoracic aorta (white arrow), a direct sign of thoracic aortic injury. Mediastinal hematoma, an indirect sign

of thoracic aortic injury, is also seen (black arrow); (B) coronal reformat image from a contrast-enhanced CT of the chest demonstrates a

pseudoaneurysm of the descending thoracic aorta, a direct sign of thoracic aortic injury. A nasogastric tube and left chest tube are seen in

both images. CT, computed tomography.

Figure 2 A patient with gunshot wounds. (A) Axial slice from a contrast-enhanced CT of the abdomen demonstrates a pseudoaneurysm of

the abdominal aorta with retrocrural hematoma (white arrow) (Surgical packing material is seen adjacent to the liver); (B) sagittal reformat

image from a contrast-enhanced CT of the abdomen demonstrates the pseudoaneurysm of the aorta (white arrow). A bullet fragment is seen

anteriorly (black arrow). CT, computed tomography.

specific. In fact, up to 7% of chest radiographs appear
normal despite underlying injury (14,21). Thus, a definitive
diagnosis with cross-sectional imaging should be pursued if
the patient’s presentation yields clinical concern.

Computed tomography (CT)

CTA is the first-line imaging modality recommended by
the American College of Radiology (ACR) in evaluating for
ATAI (22). Multiple prospective and retrospective studies
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have found that its sensitivity for ATAI approaches 100%
with a specificity above 80% (2,21,23-26). Acquisition
techniques are typically institution-dependent. There are,
however, certain elements that are required specifically for
CTA in comparison to contrast-enhanced CT in arterial
phase (27). First, CTA uses a thin-section acquisition (e.g.,
2 mm) that is timed with either peak arterial or venous
enhancement, depending on the indication. Second,
volumetric, multi-planar reconstructions are created and
interpreted. Finally, 3-D renderings must be created and
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Figure 3 A padent involved in a motor vehicle crash. (A) Chest radiograph demonstrates many signs of aortic injury including widening

of the mediastinum (black line), indistinct contours of the aortic arch (black arrow), and deviation of the trachea to the right (white arrow);

(B) axial slice from a contrast-enhanced CT of the chest demonstrates an intimal flap and contour abnormalities (white arrow); (C) sagittal

reformat image from a contrast-enhanced CT of the chest demonstrates contour abnormalities (white arrows); (D) coronal reformat

image from a contrast-enhanced CT of the chest demonstrates contour abnormalities and an intimal flap (white arrow). CT, computed

tomography.

interpreted. At the authors’ institution, non-contrast
axial images are obtained using a 5 mm slice thickness.
Subsequently, a weight-based dose of iodinated intravenous
contrast is given at a rate of 4-6 mL/sec with the use of
automatic bolus tracking and prospective gating. Axial
images are then obtained at both peak arterial and porto-
venous enhancement using a slice thickness of 2 mm. After
image acquisition, both multi-planar reformatted images
and 3-D renderings are created.

The evaluation of a CT or CTA for ATAI should
begin with a review of non-contrast images to identify a
mediastinal hematoma, if present. Mediastinal hematoma
is the most important indirect sign of ATAI (Figure I). If a
mediastinal hematoma is present, this should prompt a close
evaluation of the periaortic fat for stranding. Preservation of
a clean fat plane around the aorta makes it highly unlikely
that the source of the hematoma is from aortic injury (28).
Conversely, periaortic involvement of the hematoma
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should heighten suspicion for aortic injury and substantially
reduces the false-positive rate compared to a mediastinal
hematoma without periaortic involvement (28).

The direct signs of ATAI have the highest sensitivity
and specificity (29). Direct signs of ATAI include
pseudoaneurysm, focal contour abnormality, intimal flap,
intramural hematoma, an abrupt change in aortic caliber,
and contrast extravasation (Figure 3) (28). The arterial phase
images need to be carefully reviewed to identify any of these
findings. The sagittal plane allows for rapid assessment
of the entire aorta for gross injury. It is particularly useful
for identifying abnormalities that may only be visible on
one or two axial slices, such as an intimal flap. Sites of
relative immobility should be scrutinized, especially the
attachment site for the ligamentum arteriosum, located
approximately 2 centimeters from the origin of the left
subclavian artery. Careful tracing of the aorta in the
axial plane can reveal transmural hematoma and subtle
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contour abnormalities, including pseudoaneurysm. Active
extravasation of contrast is rarely seen as these patients are
usually critically unstable or expire before arrival to the
hospital (14). When considering abdominal aortic injury,
the evaluation is often more reliant on the detection of
indirect signs. For example, the identification of thoracic or
lumbar vertebral body fractures should prompt a search for
aortic injury at these levels. Similarly, the retroperitoneal
organs should be evaluated, given the high association
between organ injury and aortic trauma (17). A meticulous
search for retroperitoneal hematoma and periaortic fat
stranding is also essential given that these signs are sensitive
for abdominal aortic injury detection (Figure 2) (12,17,30).
The direct signs of abdominal aortic injury are similar to
those described for thoracic aortic injury. Upon detection
of one or more direct signs of aortic injury, no further
diagnostic imaging should be necessary. This should prompt
immediate consultation for endovascular or open repair.

An accurate diagnosis of ATAI requires an understanding
of the common imaging mimics. One such example is a
ductus diverticulum. In newborns, the aorta is narrowed
between the origin of the left subclavian artery and
ductus arteriosum. Once the ductus arteriosum is closed,
flow through the aorta in this narrowed region increases
and typically results in expansion. In ~10% of patients,
however, this narrowed region persists along with a small
focal bulge below the isthmus—a ductus diverticulum (31).
Differentiating a ductus diverticulum from traumatic
pseudoaneurysm is critical, especially considering that most
blunt aortic trauma will result in injury at this same location.
Ductus diverticulum is characterized by a wide base,
smooth margins, and obtuse angles between the bulging
and aortic wall. Conversely, traumatic pseudoaneurysm will
typically have a narrow base, irregular margins, and acute
angles between the bulging and aortic wall. The presence
of additional traumatic findings, including intimal flap or
mediastinal hematoma, also favors pseudoaneurysm (29,31).
The infundibula of the brachiocephalic arteries are another
anatomic structure that could be confused with a traumatic
pseudoaneurysm. These infundibula typically occur at vessel
origins and have a conical shape with smooth anatomic
margins. The left subclavian artery is the most common
arch vessel to have an infundibulum (32). Additional
pitfalls include those secondary to acquisition techniques.
For instance, both cardiac and respiratory motion can
create contour abnormalities that may be mistaken for
traumatic injury (29). Typically, such pulsation artifacts
appear on both sides of the aorta and occur near the
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aortic root. Reviewing lung windows can make the degree
of respiratory motion more apparent and allow a better
determination as to whether a finding is real or an artifact.
An electrocardiogram (ECG)-gated CT can be performed
to eliminate cardiac motion, if necessary (14,29).

Magnetic resonance imaging (MRI)

MRI has inherent disadvantages in the acute setting due
to lengthy exam times, the requirement for prolonged
patient cooperation, and potential MRI safety issues such
as incompatible support devices or unknown implanted
devices. In stable patients for which intervention is delayed,
however, MRI provides remarkable anatomic detail and
allows for accurate assessment of lesion severity (33).
Like CT; it offers a comprehensive overview of the thorax,
including the mediastinum and periaortic regions. 4-D
MRI flow techniques have been used to assess aortic
hemodynamics and identify sites of elevated wall stress
(34,35). Though there may be a role for this technique
in predicting hemodynamics post-thoracic endovascular
aortic repair (TEVAR), it has primarily been performed
for patients with non-traumatic pathology, such as aortic
aneurysm, dissection, coarctation, or valvular anomalies
(34-36). Finally, MRI serves a particularly useful role in
follow-up imaging in that it limits radiation exposure to
patients who would otherwise obtain multiple CT exams for
monitoring (33).

Conventional angiography, intravascular ultrasound
AVUS), and transesophageal echocardiogram

The historical gold standard for ATAI diagnosis is
conventional angiography, with both sensitivity and
specificity approaching 100% (25). In the era of
multidetector CT, however, its role has been substantially
limited. Currently, conventional angiography is primarily
performed in the stable patient as a pre-operative planning
tool for endovascular stent graft therapy (Figure 4) (14).
Additionally, angiography may occasionally detect branch
vessel injury that is occult on CT (2,14).

Currently, the role of IVUS is primarily that of an
adjunct to TEVAR. CTA frequently underestimates the
true aortic diameter in younger patients due to increased
aortic compliance and fluctuating hemodynamic physiology
in the setting of trauma (37,38). At the time of intervention,
patients are likely to have received adequate volume
resuscitation with resultant normalization of the aortic
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Figure 4 The same patient from Figure 3, who was involved in a motor vehicle crash. (A) DSA of the thoracic aorta during TEVAR

demonstrates the contour abnormalities seen on CT in Figure 3C (black arrow); (B) DSA of the thoracic aorta after stent graft deployment.

A measuring catheter used to delineate the origin of the left subclavian artery is seen on both images. DSA, digital subtraction angiography;

TEVAR, thoracic endovascular aortic repair; CT, computed tomography.

diameter. Utilization of IVUS during TEVAR allows
for more accurate measurement of the aortic diameter,
identification of the aortic defect and potential endograft
landing zones, and appropriately sized endograft selection
(37-40). Sonographic findings are similar to direct CT
findings including vessel wall disruption, intimal flap,
pseudoaneurysm, intramural and periaortic hematoma,
and complete transection (41,42). As with all sonographic
techniques, the diagnostic quality will depend upon the
experience of the operator.

Transesophageal echocardiography (TEE) has high
diagnostic performance for the detection of ATAI with
sensitivity and specificity approaching 97% (43). In patients
with equivocal CT or angiographic findings, TEE can
be performed to clarify the diagnosis and has far greater
sensitivity than both angiography and CT in detecting
minor non-surgical aortic injuries (43). Finally, TEE is
advantageous in that it can be performed at the bedside in
unstable patients or even intraoperatively to guide surgical
decisions (14,42,43). Disadvantages include dependence
on operator experience and poor visualization of the distal
ascending aorta and proximal arch (44).

Treatment

The initial management of ATAI involves securing large
bore peripheral IV access for fluid resuscitation, close
monitoring of hemodynamics in an intensive care setting,
and anti-impulse therapy (i.e., strict control of blood
pressure and heart rate). Anti-impulse therapy is initiated
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to minimize propagation of the injury through the use
of negative inotropic agents (beta-blockers) and anti-
hypertensives (sodium nitroprusside or calcium channel
blockers) with a goal of maintaining a systolic blood
pressure of <100 mmHg and heart rate <100 beats per
minute.

ATALI is graded according to the severity of injury, which,
in addition to patient stability and anatomic limitations,
ultimately determines the treatment approach (45). In this
classification, intimal tears are a grade I injury, intramural
hematomas are a grade II injury, pseudoaneuryms are a grade
IIT injury, and free rupture is a grade IV injury. Patients with
grade I injuries are low risk and may be managed expectantly
given that most of these injuries heal spontaneously or
remain stable. Current guidelines recommend operative
repair of grade II-IV injuries (46). Severe aortic injuries (i.e.,
grade III-IV) should be repaired immediately. Grade II
injuries can be delayed if anti-impulse therapy is instituted
and there is no clinical evidence of injury progression.
All hemodynamically unstable patients with suspected
or proven ATAI should be taken to a hybrid operating
room for immediate treatment whether endovascular or
open (47). When repair is required it should take place
within 24 hours of the injury (46). The vast majority of
blunt injuries to the aorta occur in the thoracic aorta,
making those that affect the abdominal aorta a relative
rarity. Accordingly, there are no clinical practice guidelines
for the treatment of blunt abdominal aortic trauma.
Nevertheless, the same tenets apply to all injured areas of
the aorta.
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Non-operative management

Non-operative management of ATAI consists of aggressive
anti-impulse therapy with inpatient monitoring and
surveillance imaging. Currently, the Society of Vascular
Surgeons (SVS) recommends a non-operative approach
be instituted for patients with Grade I injuries (46). As
mentioned, injury progression in such cases is rare (48-50).
Since publication of these guidelines, several retrospective
studies have shown that non-operative management
of Grade II injuries is both feasible and safe with good
intermediate outcomes (48,51,52). The most serious
concern with non-operative management is progression
of an intimal tear to chronic dissection, pseudoaneurysm,
or aortic rupture. Two case series have demonstrated low
rates of progression and aortic-specific mortality among
appropriately selected patients (48,53). Yet, Mosquera
et al. reported rates of post-traumatic pseudoaneurysm and
aortic rupture at 27.5% and 87.5%, respectively, within
their non-operative cohort of which 67% were grade I and
II injuries (54). Although many patients can be managed
without TEVAR, there are often concurrent traumatic
brain injuries, which introduces competing interests with
relation to blood pressure goals. Early TEVAR can allow
for relaxation of the blood pressure goals and provide the
opportunity for intentional hypertension should it become
necessary for brain injuries. Patients with ATAI who are
managed non-operatively require long-term follow-up
until radiographic evidence of injury resolution is obtained.
There is currently no consensus on an optimal surveillance
schedule. At the authors’ institution, outpatient imaging is
obtained within 1 month after repair, with further follow-
up imaging dictated by the appearance of the repair on the
initial examination. Often, repeat CTA is warranted each
year, but the authors often extend follow-up to every 2 years
if stability of the repair is seen for the first 2 years.

Endovascular repair

The therapeutic paradigm for ATAI has shifted toward
endovascular repair, when possible, as TEVAR is associated
with significantly lower rates of paraplegia, stroke, and
mortality (Figure 5) (55-57). Anatomic criteria for TEVAR
include a healthy 2 centimeters of aorta at the proximal
and distal landing zones, a proximal landing zone diameter
of less than or equal to 42 mm appropriate access vessels,
minimal aortic calcification, tortuosity, or thrombus,
especially at the anticipated landing zones. Percutaneous
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arterial access using the “pre-close” method is reasonable
and has a high degree of success (58). Open femoral artery
cut down may facilitate accessing small caliber vessels in
young patients or those with significant atherosclerosis.
Pelvic or lower extremity fixation devices may also
be cumbersome from an operative standpoint. Open
retroperitoneal exposure with direct cannulation of the
common iliac artery via a Dacron conduit or the abdominal
aorta can be performed selectively if the iliofemoral vessels
are especially small, diseased, or in spasm.

For patients with more proximal injuries, hybrid options
include supra-aortic debranching or brachiocephalic
vessel proximalization with arch endografting versus
standard open repair techniques, although this is rarely
necessary. If needed, coverage of the left subclavian artery
is generally well-tolerated. In the authors’ experience,
selective revascularization of the left subclavian artery is
used in cases of left vertebral dominance or if clinical signs
of arterial insufficiency arise. Generally, if arm ischemia
occurs, it is not severe and can be treated non-urgently
with a left carotid-subclavian bypass or subclavian-to-
carotid transposition. It is worth noting, that spinal cord
ischemia risk does increase with left subclavian coverage in
combination with extended thoracic aortic coverage.

The rarity of blunt abdominal aortic injury limits the
available data on endovascular repair, but its feasibility can
be extrapolated from endovascular aortic repair (EVAR)
outcomes for the treatment of abdominal aortic aneurysms
which showed improved short and intermediate-term
outcomes compared to open surgery (59,60). The anatomic
suitability for EVAR mirrors that of TEVAR. If anatomic
inconsistencies arise, intraoperative IVUS may be of use.

Finally, cerebral spinal fluid drainage is generally not
necessary in patients with ATAI. However, spinal cord
ischemia can occur, and the authors would recommend an
emergent spinal drain, immediate revascularization of the
left subclavian artery if it was covered during the repair,
and rescue maneuvers including increasing the hematocrit
to >30 and permissive hypertension if successful repair has
been achieved.

Open repair

Despite a long history of use (1) and improvements in
surgical techniques, open repair for ATAI is associated with
high rates of morbidity and mortality (45). Thus, open
repair is now reserved for patients with unfavorable anatomy
for endovascular repair. When used, the operative approach
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Figure 5 A patient involved in a motor vehicle crash. (A) Axial slice from a contrast-enhanced CT of the chest demonstrates contour

abnormalities of the descending thoracic aorta (white arrow). Subcutaneous emphysema and a right chest tube are present; (B) sagittal

reformat from a contrast-enhanced CT of the chest demonstrates contour abnormalities of the descending thoracic aorta (black arrow).

Subcutaneous emphysema is present; (C) DSA of the thoracic aorta prior to TEVAR demonstrates the contour abnormalities seen on CT

(black arrow); (D) DSA of the thoracic aorta after stent graft deployment. CT, computed tomography; DSA, digital subtraction angiography;

TEVAR, thoracic endovascular aortic repair.

is contingent upon the location of injury. Injuries proximal
to the left subclavian artery are accessed through a median
sternotomy with cardiopulmonary bypass (CPB) with
cardioplegic arrest, with or without circulatory arrest. Full
heparinization is necessary for CPB and bleeding risk in the
trauma patient must be considered. In these cases, ascending
or transverse arch injury typically requires replacement of
the aorta and/or brachiocephalic vessels with Dacron graft
material as endovascular repair is limited for proximal arch
pathology. Proximal descending aortic pathology can be
treated in conjunction with open ascending or transverse
arch repair with placement of a frozen elephant trunk graft,
although this would be unusual in the trauma population.
Injuries to the descending thoracic aorta are exposed
with a high posterolateral thoracotomy versus standard
thoracoabdominal incision with single lung ventilation for
optimal exposure. A laparotomy incision for intraperitoneal
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or retroperitoneal exposure exposes the abdominal aorta. A
variety of techniques can be instituted for repair the aorta
distal to the left subclavian such as clamp and sew, or those
offering adjunctive distal aortic perfusion such as partial
peripheral bypass, full CPB via left heart cannulation, or
axillary-femoral bypass.

Complications

Non-operative, endovascular, and open approaches are
all associated with major adverse events. Historically,
open repair was associated with mortality and paraplegia
rates as high as 28% and 16%, respectively (46). Large
incisions also increase the risk of surgical bleeding,
infection, prolonged intubation, and extended length of
stay. Although endovascular repair has decreased the rate
of these complications, challenges associated with these
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new techniques and technology have arisen (56,61). The
most common complication after endovascular repair
is endoleak, with reported incidence approaching 15%
(62-64). Three types of endoleak are considered in the
setting of aortic trauma and are similar to those described
for non-traumatic aneurysm repair, with type I (inadequate
sealing at graft end) being the most commonly reported
(57,64-66). Management depends on the severity of the
findings and ranges from conservative follow-up for
spontaneous resolution to immediate endovascular or
surgical repair.

Endograft collapse can be either partial or complete and
is associated with high morbidity and mortality (56,64,67).
Patients are predisposed to this complication based on
anatomic factors, including sharp aortic angulation and
insufficient distance between the cranial end of the graft
and the left subclavian artery origin (62). This results in
poor apposition of the endograft to the native aortic wall,
which increases the risk for collapse. Treatment depends
on the severity of collapse and ranges from surveillance to
deployment of a second endograft or open repair (62,64).

Endograft infection is a rare complication with high
morbidity and mortality, potentially resulting in mycotic
aneurysm formation or sepsis with multisystem organ failure
(68,69). If the infection does not resolve with conservative
antibiotic treatment, open repair with placement of a
polyester fabric graft is often required (64,68-70).

Outright failure of the endograft itself is a rare
complication of TEVAR (64,71,72). Fracture of the metallic
framework can be recognized on CT by sharp angulations
of the framework. Irregularity of the graft material may
be suggestive of its disruption. In either case, a type III
endoleak will usually accompany these findings if the defect
is clinically significant (71,72).

Finally, the initial endograft may not exclude the
entirety of aortic injury. This is usually identified with
intraprocedural aortography, and a second overlapping
stent is deployed (64). In rare instances, the endograft can
migrate and lead to re-exposure of the aortic defect. With
the site of injury exposed to systemic arterial pressures,
these patients are at an elevated risk for rupture (73). With
either circumstance, immediate intervention is required to
prevent exacerbation of the aortic injury (64,73).

Conclusions

ATALI is an injury with high fatality rates. For patients who
survive the initial injury, rapid detection with radiography
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and CTA are critical for diagnosis and procedural planning.
Appropriately selected patients with low grade injuries may
be managed non-operatively. When treatment is required,
endovascular approaches are preferred due to their high
clinical success and low rates of complications.
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