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Introduction

Blunt traumatic aortic injury (BTAI) is the second lead-
ing cause of death, after head injury, from vehicle crashes 
[1, 2]. The fact that most victims die before arriving at the 
hospital is attributable to massive bleeding from the injured 
aorta. In 1958, Parmley reported an 85  % pre-hospital 
mortality for patients with BTAI [3]. However, this has 
decreased remarkably by improved motor vehicle safety, 
pre-hospital resuscitation, as well as traumatology and 
imaging techniques promoting the early detection of blunt 
aortic injury at experienced trauma centers [1, 4–6].

Traditionally, BTAI was repaired surgically with graft 
interposition under cardiopulmonary bypass, usually a few 
days after the traumatic event [7–9]. However, major com-
plex operations and systemic heparinization can exacerbate 
other associated injuries such as head, intra-abdominal, and 
lung injuries [1, 7, 10]. Historically, open surgical repair 
of BTAI carries a 28 % mortality rate and a 16 % paraple-
gia rate [1, 11]. Endovascular aortic repair has emerged as 
the treatment of choice for aortic pathology because it is 
less invasive, and has been available in our country since 
2006. Endovascular repair of BTAI can render unneces-
sary the posterolateral thoracotomy and cardiopulmonary 
bypass required by traditional open surgery. [7, 10, 12] Fur-
thermore, the aortic stent graft can be deployed in the sec-
ondary triage of major trauma, along with coagulation and 
massive transfusion. Thus, the Food and Drug Administra-
tion (FDA) has approved no specific graft for acute BTAI to 
date and the off-label use of commercially available stents 
is very common worldwide [1, 13]. We review our 17-year 
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experience in treatment modalities for BTAI and examine 
the factors that influence survival.

Patients and methods

Patients

This retrospective study was conducted after obtaining the 
approval of our institutional review board (IRB). Patients 
with a typical aortic lesion caused by blunt trauma between 
October 1995 and June 2012 were enrolled. The follow-
ing information was collected: age, gender, mechanism 
of trauma, presenting symptoms, associated injuries, ini-
tial vital signs and laboratory test results, diagnostic tools, 
Glasgow Coma Scale (GCS), Injury Severity Score (ISS), 
Revised Trauma Score (RTS), survival probability accord-
ing to the Trauma and Injury Severity Score (TRISS), time 
to diagnosis and surgery, surgical procedures (non-opera-
tive, open surgery, and endovascular aortic repair), degree 
of aortic injury rupture, hospital events, and final outcome.

Therapeutic strategy

Either traditional open surgery or endovascular interven-
tion was attempted once BTAI was proven, unless the 
patient was at extremely high risk or the aortic lesion was 
very minor. Most open surgeries for aortic lesions were 
scheduled 3–7 days after major trauma if there was no free 
rupture or involvement of the ascending aorta. Traditional 
open surgery was done with a double-lumen endotracheal 
tube under general anesthesia. Left posterolateral thoracot-
omy was the preferred incision and the repair was gener-
ally carried out under full cardiopulmonary bypass support 
(Sarns 8000 Heart–Lung Bypass, DRE Inc. Louisville KY, 
US) and deep hypothermic circulatory arrest. Sternotomy 
was performed only for patients with blunt injury involving 
the ascending aorta. All patients, including those treated 
non-operatively, were admitted to the intensive care unit for 
at least 48 h to monitor late bleeding, rupture, ventricular 
arrhythmia, and deterioration of concomitant trauma.

Endovascular aortic repair

Endovascular repair has been available at our institution 
since 2006. All patients had preoperative imaging done as a 
contrast CT angiography of the chest and abdomen. Evalu-
ation for suitability of endovascular aortic repair included 
aortic morphology, aortic arch involvement, and size of the 
thoracic/abdominal aorta and iliac arteries. All procedures 
were performed in the operating room, typically through 
open femoral arteries. Adjunctive surgical procedures, 
including thoracic aortic debranching procedure of the 

innominate, carotid, or subclavian arteries, were performed 
at the same time as the endovascular procedures.

Statistical analysis

All data were entered into an Excel spreadsheet (Excel 
2007, Microsoft Inc. USA) and analyzed using STATA soft-
ware, version 8.0 (Stata Corporation, College Station, TX). 
Categorical variables were reported as frequencies, and 
all continuous variables were calculated as mean ± stand-
ard deviation. Continuous data were compared using a 
one-sample t test for paired data and a two-sample t test 
for unpaired data, when appropriate. Categorical data 
were compared using the χ2 test. Non-parametrical tests 
were applied to data not following a normal distribution. 
A significance level of 5 % was applied when comparing 
differences. Cox regression analysis was used to compare 
different influences on mortality among the study groups, 
adjusting for sex, age, TRISS, and aortic injury type. The 
adjusting variables were selected according to their clinical 
relevance in patients with multisystem trauma and to previ-
ously published literature. Adjusted hazard ratio, 95 % con-
fidence intervals, and p values were derived.

Results

The subjects of this study were 88 patients with docu-
mented evidence of BTAI, who were admitted to a ter-
tiary trauma center between October 1995 and June 2012. 
Table 1 summarizes the patients’ characteristics, comparing 
the treatment subgroups of non-operative treatment, tradi-
tional open surgery, and endovascular aortic repair. The fea-
tures analyzed include injury mechanisms, timing, arrival 
status, presenting symptoms, biochemistry, injury sever-
ity, hospital course, and follow-up interval. There were 74 
men and 14 women, with a mean age of 39.9 ± 17.9 years 
(range 15–79  years). The injury mechanism was motor-
bike collision in 46 patients (52.3  %), automobile colli-
sion in 23 (26.1 %), auto–pedestrian collision in 5 (5.7 %), 
and others (falls, bicycle, and crash-over) in 14 (15.9 %).
The interval between trauma and arrival at the emergency 
room (ER) was 5.7 ± 13.9 h, with aortic injury disclosed 
in 19.1 ± 78.6 h after arriving at the ER. Most patients pre-
sented with shock (37/88, 42.1 %) and chest pain (19/88, 
21.6 %), although 25 patients had no signs of aortic injury. 
Fourteen patients (14/88, 15.9  %) left the ER with an 
endotracheal tube in place and on ventilatory support. Their 
GCS, ISS, and RTS scores were 12.9 ±  3.7, 29.2 ±  9.8, 
and 6.9 ± 1.4, respectively. There were 13 (13/88, 14.7 %) 
patients who required massive transfusion and 15 (17.1 %) 
who died in hospital. The mean ICU stay, hospital stay, 
and follow-up time were 3.7 ± 4.1 days, 23.5 ± 21.7 days, 
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and 39.9 ± 44.2 months, respectively. Intervention, includ-
ing open surgery and endovascular repair, was attempted 
once blunt aortic injury was proven, except in 21 patients 
at extremely high risk and/or with only minor aortic lesions 
(21/88, 23.9 %). Forty-nine patients were treated with open 
surgery and 18 with endovascular aortic repair. Table  1 
compares the three treatment groups (non-operative treat-
ment, open surgery, and endovascular repair). The interval 
from arrival in ER to diagnosis, hemoglobin on arrival, 
ventilator support, ISS (Injury Severity Score), TRISS, ICU 
stay, hospital stay, in-hospital death, and follow-up time dif-
fered among the three groups. Table 2 summarizes the aor-
tic injury grading and distribution for the 88 patients. More 
than 25 % of the aorta were ruptured or contained rupture 
from BTAI. Intramural hematoma in BTAI (6/7, 85.7  %) 
trended to be managed non-operatively. Most of the aor-
tic lesions were located in the aortic arch, aortic isthmus, 

or descending aorta (31.8, 31.8, and 29.5 %, respectively), 
with few in the ascending aorta (3/88, 3.4 %) and abdomi-
nal aorta (3/88, 3.4 %), which tended to be treated with tra-
ditional open surgery or non-operative management rather 
than endovascular aortic repair.

Traditional surgical repair

Forty-nine (49/88, 55.7 %) patients were treated with tradi-
tional aortic surgery (Fig. 1). Table 3 summarizes the sur-
gical procedures, application of cardiopulmonary bypass 
technique, location of the aortic injuries, type of aortic 
injury, concomitant procedures, death, early complications, 
and late events. The surgical procedures for blunt traumatic 
aortic injury included clamp and saw (2), thoracotomy with 
partial cardiopulmonary bypass support (13), thoracotomy 
with full cardiopulmonary support in deep hypothermic 

Table 1   Clinical characteristics in all patients and surgery groups

Variables All patients (n = 88) No op group (n = 21) Open group (n = 49) Stent group (n = 18) p value

Male gender 74 (84.1 %) 17 (80.9 %) 42 (85.7 %) 15 (83.3 %) 0.92

Age 39.9 ± 17.9 45.7 ± 17.2 37.1 ± 18.7 40.9 ± 15.8 0.08

Trauma mechanism 0.33

 Motorcycle collision 46 (52.3 %) 10 (47.6 %) 22 (46.9 %) 13 (72.2 %)

 Automobile 23 (26.1 %) 4 (19.1 %) 16 (32.7 %) 3 (16.7 %)

 Auto–pedestrian collision 5 (5.7 %) 1 (4.8 %) 4 (8.2 %) 0 (0.0 %)

 Others (bicycle, crush and fall) 14 (15.9 %) 6 (28.6 %) 6 (14.3 %) 2 (2.3 %)

Timing and arriving status

 Trauma to ER (h) 5.7 ± 13.9 4.1 ± 4.9 6.9 ± 18.1 4.0 ± 5.4 0.56

 ER to diagnosis (h) 19.1 ± 78.6 4.6 ± 11.1 30.9 ± 103.8 3.9 ± 11.0 0.01

Presentation symptoms/signs 0.90

 Shock 37 (42.1 %) 11 (52.4 %) 19 (38.8 %) 7 (38.9 %)

 Asymptomatic 25 (28.4 %) 7 (33.3 %) 14 (28.6 %) 4 (22.2 %)

 Chest and back pain 22 (25 %) 3(14.3 %) 12 (24.5 %) 7 (38.9 %)

 Dyspnea, hoarseness, ischemic leg, and 
neck hematoma

4 (%) 0 (0.0 %) 4 (8.1 % %) 0 (0.0 %)

Lab

 Hemoglobin (g/dl) 12.1 ± 2.3 11.3 ± 2.4 12.2 ± 2.4 13.3 ± 1.7 0.01

 Creatinine (ng/dl) 1.2 ± 1.3 1.1 ± 0.3 1.3 ± 1.7 1.0 ± 0.3 0.56

Traumatic severity at triage

 Ventilator support at ER 14 (15.9 %) 8 (38.1 %) 4 (8.2 %) 2 (11.1 %) 0.01

 GCS 12.9 ± 3.7 10.7 ± 5.0 13.5 ± 3.1 13.7 ± 2.6 0.07

 ISS (mean ± SD) 28.9 ± 9.7 34.3 ± 11.9 27.7 ± 8.3 26.0 ± 8.1 0.03

 RTS (mean ± SD) 7.0 ± 1.4 6.3 ± 1.9 7.2 ± 1.1 7.3 ± 1.0 0.07

 TRISS (mean ± SD) 80 % ± 20 % 70 % ± 30 % 90 % ± 20 % 90 % ± 10 % 0.002

Hospital course

 Massive transfusion (PRBC > 12u) 13 (14.7 %) 6 (31.6 %) 6 (12.2 %) 1 (5.9 %) 0.10

 ICU stay 3.7 ± 4.1 2.6 ± 2.9 4.6 ± 4.9 2.5 ± 1.9 0.01

 Hospital stay (days) 23.5 ± 21.7 14.1 ± 18.2 26.4 ± 21.3 26.6 ± 24.6 0.003

In-hospital death 15 (17.1 %) 8 (38.1 %) 7 (14.3 %) 0 (0.0 %) 0.01

 Follow-up time (months) 39.92 ± 44.26 16.49 ± 23.27 56.92 ± 50.66 21.94 ± 18.43 0.001
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Table 2   Frequency of aortic injury grading and location of aortic injury in 88 patients

Aortic arch lesions located proximally to the left subclavian artery but ascending aorta not involved, Isthmus lesions located within 1 cm distally 
to the left subclavian artery, Descending aorta lesion located distally to the left subclavian artery more than 1 cm

Non-operation Traditional open surgery Endovascular aortic repair No. of patients (%)

Aortic injury grading

 Focal intima tear 14 39 4 57 (64.8 %)

 Intramural hematoma 6 0 1 7 (7.9 %)

 Pseudoaneurysm or contained rupture 1 8 13 22 (25 %)

 Free rupture 0 2 0 2 (2.3 %)

 Sum 21 49 18 88 (100 %)

Aortic injury location

 Ascending aorta 1 2 0 3 (3.4 %)

 Aortic arch 8 16 4 28 (31.8 %)

 Isthmus 3 18 7 28 (31.8 %)

 Descending aorta 7 12 7 26 (29.5 %)

 Abdominal aorta 2 1 0 3 (3.4 %)

 Sum 21 49 18 88 (100 %)

Fig. 1   A typical location of aortic injury at the aortic isthmus. This 
injury was treated by traditional open aortic repair. The patient was 
a 26-year-old man involved in a vehicle to pedestrian crash. The 
interval from injury to ER was 3 h and the interval from arrival in 
ER to diagnosis was 4 h. The aortic surgery was done 17 days after 
the trauma. He was ventilated for 24 h in the intensive care unit for 
5 days and hospitalized for 46 days. a Surgical view via left thora-
cotomy demonstrated a diffuse hematoma over the distal aortic arch 

to the descending aorta. The white asterisk indicates the hematoma 
over the aortic isthmus to the descending aorta. b The aortic lesion 
was identified after deep hypothermic circulatory arrest under full 
cardiopulmonary bypass. The black asterisk indicates the focal aor-
tic dissection near the aortic intimal tear at the aortic isthmus. c The 
proximal aorta was anastomosed with a wovenvascular graft. d The 
injured aortic isthmus and descending aorta were resected and recon-
structed
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circulatory arrest (31), and sternotomy (3). Notably, one 
patient received 5-day ECMO support for traumatic res-
piratory distress syndrome before undergoing open surgery 
for the aortic lesion. Two patients were found to have a 
residual dissecting intimal flap after the aortic surgery, one 
of whom underwent total arch replacement for her dissect-
ing aortic aneurysms 7 years after the BTAI.

Endovascular aortic repair

Eighteen of the 88 patients (20.5 %) underwent endovascu-
lar aortic repair, which has been a therapeutic option in our 
institution since 2006 (Fig. 2). Table 3 lists the aortic injury 
location, aortic injury type, adjuvant aortic procedures, 
surgical procedures, and late events. We performed aortic 
stent operations with intended left subclavian artery cover-
age without revascularization in 11 patients and aortic arch 
branches manipulation in 6 patients. There was no death in 
the endovascular aortic repair group and the only complica-
tion was left forearm hypo-perfusion, which improved with 
conservative treatment in one patient.

Comparison of survivors and non‑survivors

Table  4 compares the characteristics of the 73 survivors 
and 15 non-survivors. There were no differences in gender, 
age, interval between injury, and ER arrival, or between ER 
arrival and diagnosis. More of the non-survivors had shock 
on presentation and required a ventilator in ER (p = 0.01), 
were in a worse conscious status on ER arrival (p = 0.002), 
had higher RTS (p =  0.001), higher TRISS (p =  0.001), 

lower hemoglobin and serum creatinine level (p = 0.001), 
and a greater number of blood transfusions (p  <  0.0001). 
There were no non-survivors among the patients who 
underwent endovascular aortic repair.

Risk factor analysis

There were 15 in-hospital deaths: 8 in the non-opera-
tive group and 7 in the open surgical group. Risk factors 
potentially affecting in-hospital mortality were tested fur-
ther through the Cox proportional hazard model (Table 5).
Shock had the most profound impact (hazard ratio: 4.47, 
p  =  0.03) on mortality, followed by aortic injury grad-
ing (hazard ratio: 2.24, p = 0.02). Higher Glasgow Coma 
Score (hazard ratio: 0.72, p =  0.001) and different aortic 
surgery techniques (hazard ratio: 0.22, p  =  0.002) also 
impacted mortality. The survival curves for non-operative 
treatment, traditional open surgical repair, and endovascu-
lar aortic repair differed significantly (p = 0.001; Fig. 3).

Discussion

A large proportion of the patients with BTAI in this study 
period died at the scene of injury or did not reach hospi-
tal alive. According to a recent autopsy report, 34  % of 
fatalities resulting from a blunt mechanism had a tho-
racic aortic injury and 80 % of those patients died at the 
scene. [14] Moreover, the surviving patients in this series 
included approximately 5 % who were hemodynamically 
unstable or deteriorated within 6 h of admission, leading 

Table 3   Open and endovascular repair in detail

CPB cardiopulmonary bypass, DHCA deep hypothermic circulatory arrest

Surgical 
procedure

Surgical site and 
method

No. of 
patients

Aortic repair 
technique

Location (no. of patients) Type of injury (no. of patients) Death

Open repair a. Surgical without 
CPB

2 Clamp and saw Isthmus (1), abdominal aorta (1) Focal intimal flap (2) 1

b. Thoracotomy 
with CPB

13 Graft interposition Arch (5), isthmus (4), DsAo (4) Focal intimal flap (11), 
pseudoaneurysm (2)

0

c. Thoracotomy 
with CPB and 
DHCA

28 Graft interposition Arch (9), isthmus (13), DsAo (7) Focal intimal flap (22), pseudoaneu-
rysm (5), free rupture (1)

4

1 Patch repair Arch(1) Focal intimal flap (1) 0

2 Intraluminal graft Isthmus (1), DsAo (1) Focal intimal flap (1), 
pseudoaneurysm (1)

1

d. Sternotomy 1 Direct repair Arch(1) Free rupture (1) 1

e. Sternotomy with 
CPB and DHCA

2 Graft interposition Ascending aorta (1), arch (1) Focal intimal flap (2) 0

Endovascular 
repair

Without adjuvant 
procedure

12 Isthmus (5), DsAo (7) Focal intimal tear (4), pseudoaneu-
rysm (7), intramural hematoma (1)

0

With adjuvant 
procedure

6 Graft bypass (5), 
chimney (1)

Arch (4), isthmus (2) Pseudoaneurysm (6) 0
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to in-hospital mortality as high as 90 %. Historically, these 
outcomes led to emergency surgical approach to aortic 
injuries after blunt trauma. Subsequent studies suggest 

that some patients with major associated injuries, or even 
with no severe associated injuries or major comorbidi-
ties, can be safely managed with delayed repair, provided 
blood pressure and contractility are adequately controlled 
[4, 15, 16]. Delayed repair has been associated with a sig-
nificant risk-adjusted survival benefit as seen in the Second 
American Association for the Surgery of Trauma (AAST) 
trial, regardless of the presence or absence of major asso-
ciated injuries [2]. In the last decade, thoracic endovas-
cular repair has revolutionized the therapy of descending 
aortic pathology. This therapeutic approach has been suc-
cessfully applied in the treatment of BTAI. The prospec-
tive second AAST trial evaluated the impact of TEVAR for 
BTAI across major trauma centers in the USA. The use of 
TEVAR increased dramatically from 0 to 65  % between 
the first AAST study in 1997 and the second one in 2007. 
A comparative analysis in the second AAST study iden-
tified a 16 % mortality rate after traditional open surgery 
versus 9  % after endovascular repair (p =  0.001) [1, 2]. 
Our experience was consistent with the result of the 
AAST study, with a 14.3 % mortality rate after traditional 
open aortic surgery versus 0 % after endovascular repair. 
TEVAR accounts for 63.3 % (19/30) of all aortic interven-
tions for BTAI since the aortic stented graft became avail-
able in our institution in 2006.

Our open surgery group of patients demonstrates the 
increasing complexity of BTAI and the crucial role of 

Fig. 2   Typical location of an aortic pseudoaneurysm in the aortic 
isthmus after blunt chest trauma. This injury was treated via an endo-
vascular approach. The patient was a 31-year-old man who fell from 
a height of 3 m. The interval from injury to ER was 0.5  h and the 
interval from arrival in ER to diagnosis was 1 h. The aortic operation 
was done 27 days after the trauma. The patient was ventilated for 6 h, 

in the intensive unit care for 1  day, and hospitalized for 31  days. a 
Preoperative contrast chest tomography (sagittal view) demonstrated 
a pseudoaneurysm in the aortic isthmus. b Endovascular repair was 
performed with intended left subclavian arterial coverage. The white 
arrow shows that the pseudoaneurysm was completely excluded from 
the aortic blood flow

Table 4   Comparisons of the indicators between the survivors and 
fatalities

Survivors (n = 73) Fatalities (n = 15) P value

Male gender 61 (83.6) 13 (86.7) 0.99

Age 38.2 ± 16.9 48.6 ± 20.9 0.07

Arrive and diagnosis

 Injury to ER 5.9 ± 15.1 4.4 ± 5.8 0.82

 ER to diagnosis 21.1 ± 85.5 9.5 ± 24.7 0.18

Pre-op

 Shock as 
presentation

26 (35.6 %) 11 (73.3 %) 0.01

 GCS 13.6 ± 2.7 9.3 ± 5.6 0.002

 ISS 27.1 ± 7.2 38.0 ± 14.3 0.001

 RTS 7.3 ± 0.9 5.5 ± 2.1 0.001

 TRISS 90 % ± 14 % 57 % ± 38 % 0.001

 Hemoglobin 12.6 ± 2.3 10.4 ± 1.6 0.001

 Serum creatinine 1.0 ± 0.3 2.0 ± 2.9 0.001

 ER ventilator use 8 (10.9 %) 6 (40.0 %) 0.01

 PRBC transfu-
sion >12u

2 (2.8 %) 11 (73.3 %) <0.0001

 Endovascular 
approach

18 (24.7 %) 0 (0.0 %) 0.03
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extracorporeal cardiopulmonary circulation. Two patients 
who were injured at the ascending aorta could only be 
rescued by cardiopulmonary bypass with deep hypother-
mic circulatory arrest via median sternotomy. Most of the 
patients treated with open surgery (46/49, 93.8 %) under-
went aorta repair under extracorporeal cardiopulmonary 
support. One patient even required veno-venous mode 
extracorporeal life support for his traumatic respiratory 
distress syndrome. In contrast to the high frequency of 
clamp-and-sew technique (16  %) in the AAST trial, we 
used this technique in only 6 % of patients, preferring car-
diopulmonary support to prevent uncontrolled bleeding and 
procedure-related spinal cord ischemia. The higher appli-
cation of cardiopulmonary bypass and deep hypothermic 
technique may be why no procedure-related paraplegia 
occurred in our open surgical group. Notably, two patients 
were left with a residual aortic intimal flap with dissecting 
aortic aneurysms, one of whom underwent total aortic arch 
replacement 7 years after the trauma.

The application of thoracic endovascular aortic repair 
(TEVAR) for BTAI has seen rapid expansion. The Society 

for Vascular Surgery (SVS) reviewed 7768 patients and 
provided therapeutic recommendations on endovascular 
repair of BTAI, including intervention timing, left subcla-
vian artery (LSA) coverage, the use of prophylactic spinal 
drainage or general anesthesia, open femoral access con-
trol, and follow-up strategy [17]. The mortality rate was 
lowest for patients who underwent endovascular repair, fol-
lowed by those who underwent open repair, and then those 
treated non-operatively (9, 19, and 46  %, respectively). 
Obviously, there is a selection bias for anatomic suitability, 
injury severity, and the type of repair chosen in the SVS 
study and our studies. The mortality rate in the present 
series was similar to that in the SVS study for endovascular 
repair, open repair, and non-operative management (0, 14.3, 
and 38.1  %, respectively).The early results of the second 
AAST trial demonstrated an alarmingly high risk (20  %) 
of device-related complications, and included 18 patients 
(14 %) with endoleak treated by repeat endovascular pro-
cedures or endograft explantation with traditional open 
surgical repair. We did not encounter those complications 
in our endovascular aortic repair group because of careful 

Table 5   Cox proportional 
hazard model for potential risk 
factors affecting mortality

Variance Hazard 
ratio

Standard 
error

z P > |z| 95 % Confidence 
interval

Shock 4.47 0.69 1.49 0.03 1.17 17.12

Aortic injury grading 2.24 0.35 0.81 0.02 0.09 0.56

Gasgow Coma Scale 0.72 0.09 −0.32 0.001 1.13 4.45

Differ aortic surgery 0.22 0.48 −1.52 0.002 0.09 0.56

Fig. 3   Survival examination 
groups according to the differ-
ent therapeutic methods
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selection of patients [2]. If the proximal landing zone for 
the endografts was uncertain, we chose delayed open sur-
gery over endovascular repair, with the need for a carotid 
arterial debranching procedure.

The most recent publications on blunt aortic injury focus 
on the impact of different treatment options, the midterm 
complication of endovascular aortic repair, diagnosis, 
and anatomic grading [18–23]. In contrast, the emphasis 
of this study is on the traumatic demographics, risk fac-
tor analysis, and long-term outcomes. Its major limitation 
was the small retrospective characteristic of heterogeneity 
of the cohort. Moreover, other significant prognostic fac-
tors, including brain injury, pelvic fracture, and coexistent 
abdominal trauma, could not be well illustrated according 
to the different management strategies for the BTAI. With 
such limitations, we attempted to identify variables asso-
ciated with poor prognosis and the influence of the differ-
ent therapeutic options. More than 20  % (23.9  %, 21/88) 
of our patients with BTAI were treated non-operatively and 
these patients tended to have a greater incidence of shock, 
more blood transfusion, higher injury severity, and higher 
mortality than those who underwent open surgery or endo-
vascular repair. Fatalities of patients with BTAI are associ-
ated with shock on presentation, ventilator use in the ER, 
worse consciousness status, higher RTS/TRISS, lower 
hemoglobin, and more blood transfusions. The Cox propor-
tional hazard model shows shock, aortic injury grade, GCS, 
and different aortic intervention to be potential risk factors 
impacting mortality. The durability of endovascular aortic 
repair, increased risk of re-intervention, and the need for 
repeated CT follow-up were concerns at the beginning of 
TEVAR application in the treatment of BTAI [24–26]. Our 
experience has shown that open repair can still leave resid-
ual aortic dissection, necessitating a repeat operation years 
later. The complications of endovascular aortic repair can 
be minimized with careful selection and patient-tailored 
therapeutic strategies. Meanwhile, advances in traumatol-
ogy, including ventilation manipulation and ERCP in bil-
iary tract injury, and the application of extracorporeal cir-
culation, such as ECLS support and conventional ascending 
aortic replacement, should be made widely available to 
help manage patients with complicated BTAI [27–29].

Conclusion

BTAI continues to be a challenge in contemporary trauma 
care. This study analyzes the clinical presentation, trau-
matic severity, diagnostic tools, outcomes of different inter-
ventions, and predictors of mortality in a cohort of patients 
with BTAI. Shock, aortic injury severity, coexisting trauma 
severity, and different therapeutic approaches impact 

survival. Endovascular repair has a good mid-term result 
and is a reasonable option for treating BTAI.
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