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Traumatic rupture of the thoracic aorta is a rare condition, with a high mortality rate. Over
the last 2 decades, strategies for managing aortic injury caused by blunt chest trauma have
changed substantially, resulting in significantly improved outcomes. The recent develop-
ment of endovascular repair offers a less invasive alternative to conventional open repair,

particularly in patients with multiple injuries. Here, we report the case of a 31-year-old
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man who was referred to our emergency department with blunt chest trauma following
a motorcycle-truck collision. Computed tomography confirmed acute traumatic rupture of
the thoracic aorta, and the patient was successfully treated with endovascular repair.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Although traumatic rupture of the thoracic aorta is rare, it al-
ways has a high mortality rate. It accounts for 10%-30% of
deaths following thoracic trauma due to thoracic aortic in-
jury and is the second most common cause of death follow-
ing head trauma as a result of traffic accidents [1]. Regard-

Abbreviations: CTA, Computed Tomography Angiography.

ing the mechanism, the blunt trauma of the thoracic aorta is
commonly caused by the stretching of the aorta during sud-
den deceleration due to a collision accident [2]. More than 65%
of traumatic ruptures of the thoracic aorta occur at the isth-
mus and descending thoracic aorta, which is the junction be-
tween the movable and fixed parts of the aorta [3]. In 80%-
85% of cases, this condition progresses to free rupture of the
aorta and leads to immediate death at the accident site; only
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Fig. 1 - Plain chest x-ray showing the widened
mediastinum associated with left pleural effusion.

around 20% of victims are still alive when they reach the hos-
pital [3,4]. Strategies for managing aortic injury due to blunt
chest trauma have undergone significant changes over the last
2 decades, resulting in significantly improved outcomes. The
recent development of endovascular repair offers a less in-
vasive alternative to conventional open repair, especially in
patients with multiple injuries [5,6]. Vietnam is a developing
country facing complicated accidents and injuries, especially
traffic accidents when using motorbikes [7]. This article re-
views the case of a patient with acute traumatic rupture of the

thoracic aorta that was successfully repaired using endovas-
cular repair.

Case presentation

A 31-year-old man was referred to our emergency depart-
ment with blunt chest trauma following a motorcycle-truck
collision. The mechanism of injury resulted from the sudden
deceleration when the man on the motorcycle collided with
a truck moving in the same direction. The man presented
with severe chest and back pain. On physical examination,
blood pressure was 160/80 mmHg, heart rate was 110 beats per
minute, and peripheral capillary oxygen saturation was 97%.
The Glasgow Coma Scale Score was established on arrival at
15 points. The heart sounds were audible without any abnor-
mal sounds, and breath sounds were slightly diminished in
the left lower chest on auscultation.

Plain chest radiography revealed a widened mediastinum
associated with a left pleural effusion (Fig. 1). Blood and coag-
ulation test results showed: red blood cell count 4.31 million
cells/microliter; hematocrit 35.5%; platelets 163,000 per micro-
liter; and a white blood cell count of 8540 per microliter. Liver
and kidney function tests, and electrolyte and amylase lev-
els were also normal. Electrocardiography findings were unre-
markable. Although the clinical signs were nonspecific in view
of the injury mechanism, a suspension of traumatic thoracic
aorta was considered owing to the chest and back pain as-
sociated with widened mediastinum and left pleural effusion
on radiography; consequently, urgent computed tomography
was performed. The angiography revealed contour disruption,
intimal flap, and luminal filling defects of the descending tho-
racic aorta, as well as periaortic hematoma formation (Fig. 2).
The aortic transection was located 2 cm from the origin of

Fig. 2 - Computed tomographic angiography revealing the contour disruption, an intimal flap, luminal filling defects of
descending thoracic aorta (red arrow) and periaortic hematoma formation (green arrow).
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Fig. 3 — Aortic transection located 2 cm from the origin of the left subclavian artery. The reconstructed angiography image
demonstrated an abnormal aortic contour (A). The aortography showed a dissection of the descending thoracic aorta

originating distal to the subclavian artery (B).

the left subclavian artery. The reconstructed computed tomo-
graphic angiography image demonstrated an abnormal aortic
contour (Fig. 3A). After confirming the diagnosis, the patient
was immediately transferred to the hybrid operating room for
endovascular stent-graft repair. Under local anesthesia, a right
femoral access was used. Aortography showed a dissection of
the descending thoracic aorta originating distal to the subcla-
vian artery (Fig. 3B). A 26 mm x 150 mm endovascular stent
graft (Valiant Captivia, Medtronic) was successfully implanted
(Fig. 4A). The postoperative course was uneventful, and the pa-
tient was discharged 5 days after the procedure. Three months
post procedure, the follow-up computed tomography angiog-
raphy showed that the stent graft was correctly positioned in
the descending aorta (Fig. 4B); the patient was noted to have
fully recovered and returned to normal work.

Discussion

Traumatic rupture of the thoracic aorta, caused by blunt
trauma, is a surgical emergency with a high mortality rate.
Although various hypotheses involving shear, torsion, pinch,
stretch, and hydrostatic forces have been proposed, most
likely these injuries involve a blunt trauma within the thoracic
cavity [2]. Most patients do not survive long enough to arrive
at a hospital. Victims who reach the hospital are often in a

multi-traumatic setting; therefore, timely detection of aortic
and other injuries is key to saving lives [2,8].

Prompt detection and diagnosis are essential to prevent
morbidity and mortality after aortic rupture. There are no
clear signs or symptoms that are sensitive enough to clinically
diagnose aortic rupture. Patients may experience vague symp-
toms such as dyspnea, dysphagia, and chest pain. As patients
lack distinct diagnostic symptoms, aortic rupture may be chal-
lenging to identify and thus goes undiagnosed frequently. Pa-
tients present in the emergency room following a car acci-
dent or other high-impact situations are likely candidates and
thus should immediately be assessed for aortic injury. Trauma
history should concentrate on the specific mechanisms and
symptoms [1]. In this case, the patient sustained deceleration
injury caused by his motorbike, which collided with a car. The
cause of this injury as well as severe chest pain symptoms
during initial examination led us to suspect aortic injury.

Imaging plays a primary role in the diagnosis of traumatic
thoracic aortic injuries. Chest radiography is considered the
first-line screening tool. Although normal chest radiography
does not exclude rupture, some studies have indicated that
patients with blunt injury to the aorta may present with a
normal mediastinum on chest radiography. However, chest ra-
diography will reveal key diagnostic signs, such as widening
of the mediastinum, left-sided hemothorax, trachea shifting
to the right, left apical cap sign, and sternal, scapular, or rib
fractures, all of which are suggestive symptoms of blunt aor-
tic rupture [9]. This is necessary, especially in medical centers
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Fig. 4 - Endovascular stent-graft (Valiant Captivia, Medtronic) was successfully implanted (A). Three months after the
procedure, follow-up computed tomography angiography showed that the stent-graft was correctly positioned in the

descending aorta (B).

that do not yet have CTA scanning facilities. In some cases,
the traumatic lesions are most likely to involve the brachio-
cephalic, left common carotid or left subclavian artery, result-
ing in producing velocity disturbances detectable in periph-
eral arteries. These are detected by using color Doppler ultra-
sound [10].

Other modalities with outstanding diagnostic sensitivities
are commonly used to confirm the diagnosis and provide ap-
propriate management. The preferred examination is a CTA
because it is quick and has a high sensitivity rate of 98% and
specificity rate of 100% for detecting both direct and indirect
indicators of aortic damage. The direct sign includes presence
of an intimal flap, abnormal aortic contour, change in diame-
ter of the aorta, pseudoaneurysm, or extravasation of the con-
trast agent [11]. The most important indirect sign is mediasti-
nal hematoma, including abnormalities in soft tissue density
around the periaortic site [12]. Our patient demonstrated of all
the direct and indirect signs of aortic rupture. Diagnosis is also
quite easy when CT results are available.

Immediate surgical treatment is essential to provide the
patient with a chance of survival when traumatic rupture of
the thoracic aorta is diagnosed. According to the clinical prac-
tice recommendations of the Society for Vascular Surgery, ex-
pectant treatment and appropriate blood pressure control are
sufficient for grade I lesions because most of these lesions
heal on their own. However, clinical practice recommenda-
tions advise urgent decisive interventions for grade II-IV le-
sions [13]. Open surgery and thoracic endovascular repair are
the 2 primary surgical treatments for traumatic ruptures of
the thoracic aorta. After approaching the aorta, surgeons re-
sect the injured area and replace it with a prosthetic graft. Al-
though surgical techniques have changed and technology has

advanced, open repair still carries a high risk for morbidity
and mortality [14].

The treatment of some conditions of the thoracic aorta,
such as trauma injuries, aneurysms, and thoracic endovascu-
lar repair, is a respectable and safe procedure. Thoracic en-
dovascular repair can help avoid the morbidity of thoraco-
tomy, aortic cross-clamping, or cardiopulmonary bypass, es-
pecially in patients with multiple organ trauma [14]. Despite
the fact that endovascular repair is currently the method of
choice, endovascular repairs of thoracic aortic lesions have
been plagued by complications, including endoleaks, retro-
grade dissection, stroke, graft migration and deployment er-
rors, and limb ischemia. Therefore, to achieve satisfactory out-
comes and prevent problems, adequate seal zones, thorough
preoperative planning, and appropriate device sizing are es-
sential. It is also important to train surgeons to master tech-
niques for manage complications [15].

This article is only a single clinical case, but this is the first
report in Vietnam on the successful application of endovas-
cular repair for the treatment of traumatic thoracic aortic in-
jury. This case brings into focus that there is a need for train-
ing of doctors at primary health care facilities and first-line
emergency units to detect trauma thoracic aorta injury early
through clinical examination, explore the mechanism of in-
jury, and obtain some characteristic x-ray images.

Conclusion

The clinical case we have just presented and discussed shows
the importance of making an early diagnosis of thoracic aortic
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injury. The exploitation of trauma history and the use of imag-
ing tools will help diagnose and guide treatment. Endovascu-
lar intervention is an appropriate treatment method for pa-
tients with aortic injury.

Patient consent

Written informed consent was obtained from the patient for
the publication of this case report.

REFERENCES

[1] Di Marco L, Pacini D, Di Bartolomeo R. Acute traumatic
thoracic aortic injury: considerations and reflections on the
endovascular aneurysm repair. Aorta 2013;1:117-22.
doi:10.12945/j.aorta.2013.12-009.

[2] Richens D, Field M, Neale M, Oakley C. The mechanism of
injury in blunt traumatic rupture of the aorta. EurJ
Cardiothorac Surg 2002;21:288-93.
doi:10.1016/s1010-7940(01)01095- 8.

[3] Teixeira PG, Inaba K, Barmparas G, Georgiou C, Toms C,
Noguchi TT, et al. Blunt thoracic aortic injuries: an autopsy
study. J Trauma 2011;70:197-202.
d0i:10.1097/TA.0b013e3181df68b3.

[4] Parmley LF, Mattingly TW, Manion WC, Jahnke EJ Jr.

Nonpenetrating traumatic injury of the aorta. Circulation
1958;17:1086-101. d0i:10.1161/01.cir.17.6.1086.

[5] Bakon L, Pacho R, Leszczynski A. Unusual post-traumatic
aortic rupture in a paraglide pilot — a case report. Radiol Case
Rep 2019;14:714-17. d0i:10.1016/j.radcr.2019.03.010.

[6] Wu Q, Sun S, Xie J, Li T, Li H, Bai X, et al. Early clinical
diagnosis and treatment of traumatic aortic injury caused by
thoracic and abdominal injuries: a series of four cases with
literature review. Bio Med Res Int 2021;2021:9995749.
d0i:10.1155/2021/9995749.

[7] Nguyen QA, Nguyen TH, Beardsley ], Castle CD, Dang AK,
Dingels ZV, et al. Burden of injuries in Vietnam: emerging
trends from a decade of economic achievement. Inj Prev
2020;26(Suppl. 2):i75-82. doi:10.1136/injuryprev-2019-043352.
Mouawad NJ, Paulisin J, Hofmeister S, Thomas MB. Blunt
thoracic aortic injury - concepts and management. J
Cardiothorac Surg 2020;15:62.
d0i:10.1186/s13019-020-01101-6.

Li PS, Tsai CL, Lin TC, Hung SW, Hu SY. Endovascular

treatment for traumatic thoracic aortic pseudoaneurysm: a

case report. ] Cardiothorac Surg 2013;8:36.

doi:10.1186/1749-8090-8-36.

[10] Corvino A, Catalano O, de Magistris G, Corvino F, Giurazza F,
Raffaella N, et al. Usefulness of Doppler techniques in the
diagnosis of peripheral iatrogenic pseudoaneurysms
secondary to minimally invasive interventional and surgical
procedures: imaging findings and diagnostic performance
study. J Ultrasound 2020;23(4):563-73.
doi:10.1007/s40477-020-00475-6.

[11] O’Conor CE. Diagnosing traumatic rupture of the thoracic
aorta in the emergency department. Emerg Med ]
2004;21:414-19.

[12] Steenburg SD, Ravenel JG, Ikonomidis JS, Schénholz C,
Reeves S. Acute traumatic aortic injury: imaging evaluation
and management. Radiology 2008;248:748-62.
doi:10.1148/radiol.2483071416.

[13] Lee WA, Matsumura JS, Mitchell RS, Farber MA,

Greenberg RK, Azizzadeh A, et al. Endovascular repair of
traumatic thoracic aortic injury: clinical practice guidelines
of the Society for Vascular Surgery. ] Vasc Surg
2011;53:187-92. doi:10.1016/j.jvs.2010.08.027.

[14] Xenos ES, Abedi NN, Davenport DL, Minion DJ, Hamdallah O,
Sorial EE, et al. Meta-analysis of endovascular vs open repair
for traumatic descending thoracic aortic rupture. ] Vasc Surg
2008;48:1343-51. d0i:10.1016/j.jvs.2008.04.060.

[15] Karmy-jones R, Jackson N, Long W, Simeone A. Current
management of traumatic rupture of the descending
thoracic aorta. Curr Cardiol Rev 2009;5:187-95.
doi:10.2174/157340309788970324.

8

[9


https://doi.org/10.12945/j.aorta.2013.12-009
https://doi.org/10.1016/s1010-7940(01)01095-8
https://doi.org/10.1097/TA.0b013e3181df68b3
https://doi.org/10.1161/01.cir.17.6.1086
https://doi.org/10.1016/j.radcr.2019.03.010
https://doi.org/10.1155/2021/9995749
https://doi.org/10.1136/injuryprev-2019-043352
https://doi.org/10.1186/s13019-020-01101-6
https://doi.org/10.1186/1749-8090-8-36
https://doi.org/10.1007/s40477-020-00475-6
http://refhub.elsevier.com/S1930-0433(23)00077-8/sbref0011
http://refhub.elsevier.com/S1930-0433(23)00077-8/sbref0011
https://doi.org/10.1148/radiol.2483071416
https://doi.org/10.1016/j.jvs.2010.08.027
https://doi.org/10.1016/j.jvs.2008.04.060
https://doi.org/10.2174/157340309788970324

	Traumatic rupture of the thoracic aorta: A life-threatening emergency and the role of endovascular repair
	 Introduction
	 Case presentation
	 Discussion
	 Conclusion
	 Patient consent
	 References


