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ABSTRACT

INTRODUCTION: Blunt thoracic aortic injuries (BTAI) are defined as a tear in the thoracic aorta caused by a
high energy blunt trauma. The most common reported mechanism of injury is motor vehicle accidents, and it
can be potentially lethal. The Society for Vascular Surgery (SVS) and the European Society for Vascular Surgery
(ESVS) guidelines recommend thoracic endovascular aortic repair (TEVAR) as the first line treatment for BTAI
Other controversies regarding BTAI management were reported in the literature, such as the best treatment for
minimal aortic injuries with intimal tear, ideal stent graft oversizing, best timing for treatment and necessity to
cover the left subclavian artery (LSA). The purpose of this review is to identify and analyze appropriate studies
published so far about the management of BTAI

METHODS: We performed a thorough electronic search of the literature using PubMed and Embase databases.
We used the following combination of key words in our search strategy ((aortic injury) AND (blunt thoracic
trauma)) AND (vascular surgery* OR treatment* OR TEVAR*). Articles not in English were excluded. The primary
subject was results of endovascular treatment. Secondary subjects were indications and results of OSR, best
timing for intervention, ideal graft oversizing, need for left subclavian artery (LSA) coverage, and management of
BTAI grade | (intimal tear).

RESULTS: Data related to our primary and secondary subjects were extracted from the selected articles. TEVAR
is considered the primary treatment for BTAI, if the patient has suitable anatomy, with good short and mid-term
outcomes, with lower mortality and paraplegia rates at short and mid-term follow-up, compared to OSR. Despite
good term results at short-term follow-up after TEVAR, long-term outcomes are still a concern. OSR is still a valid
option in selected cases, and it should be considered for patients whose injury location is unsuitable for the
endovascular approach. In most patients with BTAI, it is recommmended around 10% of graft oversizing. However, a
more aggressive approach with oversizing between 10-20% should be considered for patients with considerable
hypotension and even >20% for patients presenting with severe hypotensive hemorrhagic shock. A necessity of
LSA coverage has been reported in 30% of TEVAR for urgent treatment of BTAI, and it seems to be well tolerated.
We should considered expectant approach with serial follow-up CT scans in patients with BTAI grade | injuries
with asymptomatic intimal aortic tear.

CONCLUSIONS: This literature review reports and synthetizes published data about the management strategies
for BTAIL TEVAR seems to be effective in the treatment of BTAI, with few complications and good outcomes at
short and mid-term follow-up, and it should be the first-line treatment for these patients. OSR should be an
option when a patient’s injury is not suitable for endovascular approach.
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INTRODUCTION

ABIlunt thoracic aortic injuries (BTAI) are defined as a tear in
the thoracic aorta caused by a high energy blunt trauma with
sudden deceleration.” They are the second most common
cause of death in high-energy accidents, after traumatic
brain injury.2® The most common reported mechanism of
injury is motor vehicle accidents, with falls from a high height
coming as second.” The lesion is typically located at the
aortic isthmus, which is the portion of the thoracic aorta more
susceptible to the excessive stretching.

The initial diagnosis of BTAI can be difficult because these
patients usually have other concomitant traumatic injuries
and they can have a wide range of presentations, from no
related symptoms, in case of a asymptomatic intimal tear,
to a hemorrhagic shock from an aortic rupture® In fact,
BTAI is potentially lethal, with some studies reporting up
to 80% mortality before hospitalization and 46% in hospital
mortality.238

The severity classification system for BTAI divide them
in 4 grades based on computed tomography angiography
(CTA) imaging: grade | (intimal tear), grade Il (intramural
hematoma), grade Il (pseudoaneurysm), and grade IV
(rupture).z8

The Society for Vascular Surgery (SVS) and the European
Society for Vascular Surgery (ESVS) guidelines recommend
thoracic endovascular aortic repair (TEVAR) as the first
line treatment for BTAI grade [I-IV.22 TEVAR is considered
the primary treatment approach for BTAIl if the patients
anatomy and injury location is suitable for the endovascular
procedure, %12 because it has lower postoperative mortality
and paraplegia rates, compared to open surgery repair
(OSR).B1314) Despite good term results at short-term follow-
up after TEVAR, long-term outcomes are still a concern.

OSR should be considered for patients whose injury
location is unsuitable for the endovascular approach, despite
the already described higher postoperative morbidity and
mortality rates 131516

Other controversies regarding BTAl management have
been reported in the literature, such as the best treatment
for minimal aortic injuries with intimal tear, ideal graft
oversizing, best timing for treatment and necessity to cover
the left subclavian artery (LSA).

The purpose of this review is to identify and analyze
appropriate studies published so far about the management
of BTAL

METHODS

We performed a thorough electronic search of the literature
using PubMed and Embase databases. We used the
following combination of key words in our search strategy
((aortic injury) AND (blunt thoracic trauma)) AND (vascular
surgery* OR treatment* OR TEVAR*). Articles not in English
were excluded. No time restrictions were applied.

The primary subject was results of endovascular treatment.
Secondary subjects were indications and results of OSR, best
timing for intervention, ideal graft oversizing, need for left
subclavian artery (LSA) coverage, and management of BTAI
grade | (intimal tear).
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Articles retrieved from the search were selected by title
and abstract by the first author. Only full-length articles were
considered for inclusion in this non-systematic, narrative
review.

RESULTS

TEVAR is considered the primary treatment for BTAI, if the
patient has suitable anatomy, with good short and mid-term
outcomes.®=2 | ower mortality and paraplegia rates have
been reported with TEVAR at short and mid-term follow-up,
compared to OSR.222} However, long-term complications
and patency of TEVAR remains unclear. Cheng et al studied
a population of 287 patients in Taiwan, and they reported
better long-term outcomes for TEVAR compared with OSRin
perioperative morbidity and mortality rates, despite similar
survival and reintervention rates after hospital discharge .=

There are no certainties across published data about the
ideal stent graft oversizing. In most patients with BTAI, it is
recommended around 10% of graft oversizing. However, in
patients presenting with significant hypotension, it should
be considered around 0-20% of oversizing to decrease the
risk of endoleak and graft migration after full resuscitation.
22 Finally, in patients with severe hypotensive hemorrhagic
shock due to aortic rupture from BTAI, an oversizing of >20%
can be an option, but it has a risk of device collapse if the
oversizing proves to be excessive .z

There are different findings in the literature regarding the
ideal timing for treatment of BTAI. In the past, some studies
found evidence that in most patients who progressed to
aortic rupture, it happened mostly in the first 24 hours.24 For
that reason and because most diagnosed lesions were BTAI
grade Il and IV, immediate treatment was recommended
for all patients with BTAI for many years. On the other hand,
nowadays, with more diagnostic accuracy from CTA, it is
possible to diagnose more patients with BTAI grade | and II.
In fact, recently published studies found better outcomes for
delayed intervention (after 24 hours), with lower morbidity
and mortality rates, compared to early treatment (within
24 hours).f222 Accordingly, Demetriades et al showed better
results with delayed intervention, after 24h of presentation,
in patients with BTAI and other major traumatic lesions
requiring treatment®® |n the ESVS guidelines it is
recommended emergent repair in patients with BTAI and
free aortic rupture or patients with peri-aortic hematoma
with 15mm or more. In all the other cases, it should be
considered delayed intervention to allow treatment of other
life-threatening injuries2 Delayed intervention also allows
proper stabilization of these patients. Therefore, the stent
graft's measurements on CT imaging can be more accurate.

Recently, a necessity of LSA coverage has been reported
in 30% of TEVAR for urgent treatment of BTALZ The
recommendation of an ideal 20mm of proximal seal zone
can be a reason for the need of LSA coverage. An article
published in 2021 with a population of 61 patients who
underwent TEVAR for BTAI treatment, showed that LSA
coverage was well tolerated, but long-term consequences
of LSA coverage are still uncertain/® The decision of
revascularization in these patients needing LSA coverage in
an urgent TEVAR should be individualized, but it should be
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strongly considered particularly when there is a dominant
left vertebral artery, a previous left internal mammary
coronary artery bypass graft, or the distal right vertebral
segment is absent.2Z

BTAI grade | injuries with asymptomatic intimal aortic
tear should be treated with expectant approach with serial
follow-up CT scans.”2

CONCLUSION

This literature review reports and synthetizes relevant
published data on the management strategies for
BTAI. TEVAR should generally be considered the first-
line treatment for BTAlI whenever invasive treatment is
necessary, because it has lower morbidity and mortality
rates and good short and mid-term postoperative results.
However, long-term outcomes are still unclear. OSR can be a
valid option in a patient whose injury location is unsuitable
for endovascular treatment. Conservative management is
an acceptable alternative for lesions limited to the intima
(Grade ).
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