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Successful Treatment of Traumatic Aortic Injury with Endovascular Stenting
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Traumatic aortic injury is a potentially life-threatening disease that may carry a high mortality risk in the absence of im-
mediate management. With the advances in interventional techniques, endovascular stenting has become a reasonable
treatment for traumatic aortic injury. We present a 55-year-old woman with multiple trauma, including blunt chest injury
and aortic injury, due to a fall from a height. Endovascular stenting was successfully performed for the aortic lesion.
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INTRODUCTION

In patients with multiple traumas, blunt chest in-
jury may be complicated with tension pneumothorax,
hemothorax, pulmonary contusion, rib fracture, and
great vessel injury. The incidence of aortic injury is low
(1-2%)"*: however, this type of injury is associated with
a high mortality rate (80-85% die before arriving at the
hospital).>® The main etiology of aortic injury in cases
of thoracic blunt trauma is rapid acceleration and decel-
eration. Because of the presence of intercostal arteries,
pleura, and the ligamentum arteriosum, the descending
aorta is fixed more rigidly than the aortic arch and the
heart during its course through the vertebral sulcus. Dur-
ing a horizontal deceleration trauma, the descending and
other parts of the aorta move at different speeds. As a
result, the isthmic part of the aorta is under maximum
stress, which may result in total or partial rupture of the
vessel. Therefore, in order of frequency, rupture occurs
at the aortic isthmus, ascending aorta, aortic arch, distal
descending aorta, and abdominal aorta.”®

The disadvantages of traditional open repair for trau-
matic aortic injury include the long operative time, large
surgical wound, severe postoperative pain, and greater
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risk of complications such as stroke, acute respiratory
failure, or neurologic injury associated with cardiopul-
monary bypass (CPB). Moreover, the addition of heparin
to establish CPB for the traditional operation in multiple
trauma patients is especially not suitable because of the
reported high mortality risk ranging from 24% to 42%.’
At present, endovascular stenting is used as a less inva-
sive treatment modality for traumatic aortic dissection.
We present a case of a 55-year-old woman who fell from
a height and sustained multiple traumas, including blunt
chest injury and aortic injury. Endovascular stenting was
successfully performed for the aortic lesions.

CASE REPORT

The patient was a 55-year-old married Taiwanese
woman who had a fall (from about 10 meters in height)
and was rescued by an emergency medical team. She had
alert consciousness, and her vital signs were in the nor-
mal range after immediate resuscitation in the emergency
department. Radiologic examination revealed multiple
fractures over the scapula, pelvis, lumbar spine, and right
forearm. Computed tomography of the chest revealed
pseudoaneurysm formation over the aortic isthmus site.
Traumatic aortic injury with pseudoaneurysm formation
was diagnosed. Emergent endovascular stenting with a
30X80-mm Zenith TX2 endograft (Cook Inc., Bloom-
ington, IN, USA) was done to cover the aortic lesion.
The patient was extubated in the operation room after the
procedure, and she recovered uneventfully. The outcome
was favorable 7 months after the operation.

DISCUSSION
Patients with traumatic aortic injury often immedi-
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Fig. 1 Chest computed tomography: False lumen with
contrast material leaking around the isthmus of the
aorta (black arrow)

ately die before reaching the hospital, and those who sur-
vive usually have multiple injuries, including pulmonary
contusions, cranial injuries, multiple fractures, and other
solid organ injuries. On the basis of the literature, the
traditional open repair for traumatic aortic injury may be
risky because it involves thoracotomy and aortic cross-
clamping, and in some cases, CPB or single-lung ventila-
tion. These major procedures were reported to have high
mortality rates (18-28%).">"" Postoperative respiratory
complications include respiratory failure and aspiration
pneumonia, and endotracheal intubation coming from
lung and chest blunting and confounding by thoraco-
tomy, one-lung ventilation, and aortic cross-clamping,
especially in hemodynamically or cardiac unstable pa-
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Fig. 2 Chest x-ray scan: An endovascular graft stent was
implanted at the isthmus of the aorta (black arrow).

tients. The technique can be improved by using a shunt
for distal perfusion, and CPB seems to have decreased
the mortality rate of open repair. However, a high rate of
paraplegia has also been reported as a complication due
to inadequate brain perfusion and spinal cord ischemia.
Some studies advocated both delayed surgical interven-
tion and controlling blood pressure with beta-blocker
therapy until the patient is more stable."*** These may im-
prove survival but have also been reported to lead to in-
hospital death (2-5%)."**°

After the publication of reports about endovascular
stent repair for aortic lesions, this minimally invasive
procedure became popular in the treatment of thoracic
aortic disease. The advantages of endovascular repair
include the lower postoperative paraplegia risk (0-5%)
owing to the shortened surgical time and the absence of
CPB.'*" Other advantages are the considerably lower
surgical pain and risk of pulmonary complications be-
cause of the avoidance of thoracotomy, single-lung ven-
tilation, and aortic cross-clamping. The overall surgical
mortality rate was also lower than that of open repair.”®

However, there are several considerations that must
be taken into account before using endovascular aortic
repair. Anatomical considerations such as a larger caliber
of stent than the abdominal aorta, a longer seal zone (>20
mm) requirement, and the curve of the thoracic aorta all
present a challenge in achieving adequate fixation and



seal. Other complications include endoleak, inadequate
caliber of stent for the thoracic aorta, and iatrogenic ob-
struction of the subclavian artery. Some meta-analysis
reviews in the literature demonstrated that procedure-
related mortality was lower in endovascular repair and
that the overall 30-day mortality rate was also substan-
tially lower with this procedure.’®* In the present case,
endovascular stenting was considered a treatment option
because of the multiple concomitant injuries and because
CPB may have a high bleeding risk.

In conclusion, endovascular stenting of aortic injury
with pseudoaneurysm formation from multiple traumatic
and blunt chest injuries has a considerably lower mortal-
ity and lower surgical complication rates than open surgi-
cal repair. It may be the preferred option for the manage-
ment of traumatic aortic injury in anatomically suitable
patients.

DISCLOSURE

All authors declare that this study has no conflict of
interest.

REFERENCES

1. Dyer DS, Moore EE, llke DN, Mcintyre RC, Bern-
stein SM, Durham JD, Mestek MF, Heinig MJ, Russ
PD, Symonds DL, Honigman B, Kumpe DA, Roe
EJ, Eule J Jr. Thoracic aortic injury: how predictive
is mechanism and is chest computed tomography a
reliable screening tool? A prospective study of 1,561
patients. J Trauma 2000;48:673-682; discussion 82-
83.

2. Mirvis SE, Shanmuganathan K, Buell J, Rodriguez A.
Use of spiral computed tomography for the assess-
ment of blunt trauma patients with potential aortic
injury. J Trauma 1998;45:922-930.

3. Steenburg SD, Ravenel JG. Acute traumatic thoracic
aortic injuries: experience with 64-MDCT. AJR Am
J Roentgenol 2008;191:1564-1569. doi: 10.2214/
AJR.07.3349.

4. Ungar TC, Wolf SJ, Haukoos JS, Dyer DS, Moore
EE. Derivation of a clinical decision rule to exclude
thoracic aortic imaging in patients with blunt chest
trauma after motor vehicle collisions. J Trauma
2006;61:1150-1155.

5. Smith RS, Chang FC. Traumatic rupture of the aorta:
still a lethal injury. Am J Surg 1986;152:660-663.

6. Parmley LF, Mattingly TW, Manion WC, Jahnke
EJ, Jr. Nonpenetrating traumatic injury of the aorta.

10.

11.

12.

13.

14.

15.

16.

17.

Ting-Ying Lee, et al.

Circulation 1958;17:1086-1101. doi: 10.1161/01.
CIR.17.6.1086.

Cohen AM, Crass JR, Thomas HA, Fisher RG,
Jacobs DG. CT evidence for the “osseous pinch”
mechanism of traumatic aortic injury. AJR Am J
Roentgenol 1992;159:271-274.

Richens D, Field M, Neale M, Oakley C. The mecha-
nism of injury in blunt traumatic rupture of the aorta.
Eur J Cardiothorac Surg 2002;21:288-293.
Cardarelli MG, McLaughlin JS, Downing SW,
Brown JM, Attar S, Griffith BP. Management of trau-
matic aortic rupture: a 30-year experience. Annals of
surgery 2002;236:465-469; discussion 9-70.

Cowley RA, Turney SZ, Hankins JR, Rodriguez
A, Attar S, Shankar BS. Rupture of thoracic aorta
caused by blunt trauma. A fifteen-year experience. J
Thorac Cardiovasc Surg 1990;100:652-660; discus-
sion 60-61.

von Oppell UO, Dunne TT, De Groot MK, Zilla P.
Traumatic aortic rupture: twenty-year metaanalysis
of mortality and risk of paraplegia. Ann Thorac Surg
1994;58:585-593.

Pate JW, Fabian TC, Walker W. Traumatic rupture
of the aortic isthmus: an emergency? World J Surg
1995;19:119-125; discussion 25-26.

Maggisano R, Nathens A, Alexandrova NA, Cina C,
Boulanger B, McKenzie R, Harrison AW. Traumatic
rupture of the thoracic aorta: should one always oper-
ate immediately? Ann Vasc Surg 1995;9:44-52.
Jahromi AS, Kazemi K, Safar HA, Doobay B,
Cina CS. Traumatic rupture of the thoracic aorta:
cohort study and systematic review. J Vasc Surg.
2001;34:1029-1034.

Fabian TC, Richardson JD, Croce MA, Smith JS Jr,
Rodman G Jr, Kearney PA, Flynn W, Ney AL, Cone
JB, Luchette FA, Wisner DH, Scholten DJ, Beaver
BL, Conn AK, Coscia R, Hoyt DB, Morris JA Jr,
Harviel JD, Peitzman AB, Bynoe RP, Diamond DL,
Wall M, Gates JD, Asensio JA, Enderson BL, et al.
Prospective study of blunt aortic injury: Multicenter
Trial of the American Association for the Surgery of
Trauma. J Trauma 1997;42:374-380; discussion 80-
83.

Karmy-Jones R, Hoffer E, Meissner MH, Nicholls S,
Mattos M. Endovascular stent grafts and aortic rup-
ture: a case series. J Trauma 2003;55:805-810.
Schoder M, Grabenwoger M, Holzenbein T, Cejna M,
Ehrlich MP, Rand T, Stadler A, Czerny M, Domenig
CM, Loewe C, Lammer J. Endovascular repair of
the thoracic aorta necessitating anchoring of the stent

115



TEVAR for traumatic aortic injury

graft across the arch vessels. J Thorac Cardiovasc 19. Jonker FH, Trimarchi S, Verhagen HJ, Moll FL,
Surg 2006;131:380-387. Sumpio BE, Muhs BE. Meta-analysis of open versus

18. Xenos ES, Abedi NN, Davenport DL, Minion DJ, endovascular repair for ruptured descending thoracic
Hamdallah O, Sorial EE, Endean ED. Meta-anal- aortic aneurysm. J Vasc Surg. 2010;51:1026-1032, 32
ysis of endovascular vs open repair for traumatic e1-32 e2. doi: 10.1016/j.jvs.2009.10.103.

descending thoracic aortic rupture. J Vasc Surg
2008;48:1343-1351. doi: 10.1016/j.jvs.2008.04.060.

116



