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INTRODUCTION

Abdominal aortic injury is diagnosed in 0.04% of all 
blunt trauma admissions and is frequently associated 
with the presence of fractures of the thoracolumbar 
spine [1-3]. The superior mesenteric artery (SMA) ranks 
second, followed by the renal arteries, as the most com-
monly injured abdominal vessel after blunt trauma [4].

Vascular injuries after blunt trauma can be caused by 
three mechanisms [4]: rapid deceleration (as in high-speed 
traffic accidents, which is the most common cause in our 
environment [1], or falls from height), by direct anteropos-
terior crushing (as caused to car occupants by seatbelts) or 
by direct rupture of a major vessel by a bone fragment.

The clinical presentation depends on the injured ves-
sel, the size and type of injury, the presence of concom-
itant injuries and the time elapsed since the injury [3]. 
Many patients may be normotensive on admission due 
to vascular thrombosis or a contained tear, and become 
unstable minutes later [3,4]. Protocolized management 
of these patients is critical. According to the Advanced 
Trauma Life Support (ATLS) diagnostic algorithm [5], 

a stable patient with blunt abdominal trauma requires 
axial computed tomography angiography with contrast 
to assess for possible injury. Endovascular techniques 
have revolutionized the treatment of traumatic thoracic 
aortic injuries [2,6-8], although their role in the abdom-
inal aorta is generally limited. They are gradually being 
used successfully in selected cases with infrarenal aortic 
lesions, such as dissections, pseudoaneurysms, ruptures 
or aortocaval fistulas [6,9].

Ethical Approval and Informed Consent

Ethical approval was not required as all data was ano-
nymized. Informed consent was obtained from the 
patient. The patient consented to the description of his 
clinical course for educational purposes.

CASE REPORT

We present the case of a 24-year-old man with multiple 
traumas after a traffic accident involving a road exit and 
a fall from a height of about 5 meters, who was wearing 
a seat belt. On arrival at the hospital, he was conscious, 
oriented and cooperative with a Glasgow score of 15/15, 
hemodynamically stable with a blood pressure of 110/60 
mmHg and a heart rate of 70 bpm, had 98% saturation 
without work of breathing and had no external bleeding. 
CT angiography showed rupture of the infrarenal abdom-
inal aortic artery and thrombosis of the SMA (Figures 1 
and 2) approximately 4 cm from its origin, distal to the 
middle colic artery with hemoperitoneum and infarction 
in the lower left renal pole. In addition to the bone inju-
ries in the left upper extremity, there were rib fractures of 
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the 9th and 10th on the left and the 10th and 11th on the 
right, and vertebral fractures at the level of D12 and L1.

In view of these findings, an urgent intervention 
was decided jointly by the Departments of Angiology 
and Vascular Surgery and General Surgery. Through 
a bilateral open transfemoral approach, a 16 × 48 
mm balloon-expandable covered BeGraft Bentley® 
endoprosthesis was implanted in the infrarenal aorta 
under fluoroscopic view and with the assistance of 
intravascular ultrasound, with an oversizing of 10% 
and proximal to the inferior mesenteric artery (IMA), 
which measured approximately 14 mm at this level of 
the aorta, with the rupture area sealed (Figure 3). The 
SMA was then canalized and thromboaspiration per-
formed using an AngioJetTM ZelanteDVTTM cathe-
ter. After a control arteriography, the dissection could 
be seen at the origin of the thrombosed segment, so it 
was decided to implant a self-expanding, covered 6 × 
50 mm GORE® VIABAHN endoprosthesis. We prefer 
this stent to a balloon-expandable stent because of the 
lower stiffness of self-expanding stents. The control 

angiography showed the closure of the aortic rupture 
area, the patency of the renal arteries, the SMA and 
the IMA.

The total time for the endovascular procedure was 70 
minutes with a fluoroscopy time of approximately 12 
minutes for which 50 ml of iodinated contrast medium 
was used.

A midline laparotomy was then performed by general 
surgery, which revealed an injury to the abdominal wall 
below the belt mark with diffuse hemoperitoneum. The 
entire abdominal cavity was explored and a mesenteric 
lesion of the small bowel was found 60 cm distal to the 
Treitz angle with a traumatic segment of the omentum 
that was dislocated (Figure 4). This required resection of 
5 cm of the jejunum. Necrotic plaques were found in the 
cecum and transverse colon (Figure 5).

The abdomen was left open with the ABTHERA sys-
tem for review in 24 hours, where, due to the progres-
sion of the lesions, a re-resection of 10 cm of jejunum 
distal to the previous resection was performed and a 
mechanical isoperistaltic ileo-ileal anastomosis carried 

Figure 1  CT angiography reconstruction of the lesion 

in the infrarenal aorta (green arrows) and thrombosis 

of the superior mesenteric artery (blue arrow).

Figure 2  Sagittal CT angiography section of the lesion in  

the infrarenal aorta (green arrow) and 36.43 mm thrombo-

sis of the superior mesenteric artery (blue arrow).
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Figure 3  Implantation of the aortic graft, with markings 

from top to bottom indicating emergence from the celiac 

trunk, the kidneys and the inferior mesentery.

Figure 4  Abdominal laparotomy. Loop of small bowel 60 cm 

from the Treitz angle, separated from its meso.

Figure 5  Abdominal laparotomy. Examination of the remaining intestinal loops reveals the following:  

(a) necrotic plaque in the cecum; (b) necrotic plaque in the transverse colon.

out from side to side with a 55-mm linear stapler. In 
addition to the removal of the necrotic plaque in the 
transverse colon and a simple suture with 3/0 Monocril, 
the abdominal wall was finally closed.

The patient, after making good progress and with CT 
angiography showing patency of the stent in the SMA and 
the aortic graft 72 hours after the procedure (Figure 6),  
was discharged from trauma 30 days after closure of the 
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abdominal wall and surgical repair of fractures of the 
lumbar spine, ribs and left upper extremity. The patient 
received treatment with acetylsalicylic acid 100 mg and 
clopidogrel 75 mg, which he maintained for 6 months, 
followed by simple antiplatelet therapy indefinitely.

We will follow up with the patient in consulta-
tions with a follow-up CT angiography at 3 months,  
6 months, 1 year and 2 years. Thereafter, we will con-
tinue to monitor the patient annually and only request 
a follow-up CT angiography in case of clinical changes.

DISCUSSION

The treatment of patients with traumatic injuries to the 
abdominal aorta and its vessels is very complex and 
requires a multidisciplinary team. A correct diagnosis 
of all lesions is crucial for the success of the treatment 
and the survival of the patient, which is why, as already 
mentioned, CT angiography must be performed when 
the patient arrives at the hospital. Currently, the choice 

of aortic repair strategy is challenging as there are no 
clear guidelines [10].

Conservative treatment may be considered for small 
dissections [10,11] as described by Shalhub et al. [12] 
in which 89.5% of patients with small dissections were 
successfully treated conservatively.

At surgery, in addition to the surgeon’s preference, 
some aspects must be considered to decide between open 
or endovascular repair. Injuries to the bowel are com-
mon and in these cases the possibility of graft infection 
is greater when an in-situ repair with prosthetic material 
is performed [13]. Therefore, an endovascular approach 
would be the optimal option in these patients as the risk 
of infection is lower. However, it must be kept in mind 
that aortic or iliac thrombosis carries a risk of distal 
thrombosis and a greater risk of stent complications [10].

In such cases, the use of rifampin-soaked Dacron 
grafts and covering of the omentum flap help to protect 
these grafts from infection [10].

When considering endovascular repair, there are a 
few factors that should be considered. Age is import-
ant, as patients may be young with a life expectancy 
that requires a long durability of the procedure and a 
high fatigue resistance of the endovascular material. In 
young patients, growth can lead to an anatomical mis-
match between the adjacent native aorta and the aortic 
segment treated with endovascular technology, result-
ing in hemodynamically significant stenosis with flow 
restriction, especially during exercise and possible endo-
graft migration. An additional difficulty arises from the 
underestimation of the true aortic diameter in patients 
in shock. We normally oversize by 10%. This helps to 
compensate for the measurement error in a hemody-
namically unstable patient and to avoid excessive over-
sizing, which can lead to kinking and thrombosis in 
young patients with a small aortic diameter [10].

CONCLUSION

Endovascular treatment for closed abdominal traumatic 
injuries with vascular involvement of the visceral arteries 
and/or abdominal aorta shows good results in polytrau-
matized patients with hemodynamic stability, when work-
ing with the collaboration of a multidisciplinary team.
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Figure 6  Control CT angiography with aortic Begraft and 

Viabahn patency in SMA.
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Estratègica; 2018. 46–55.  

[6] Cline M, Cooper KJ, Khaja MS, Gandhi R, Bryce YC, 
Williams DM. Endovascular management of acute 
traumatic aortic injury. Tech Vasc Interv Radiol. 
2018;21(3):131–6. DOI: 10.1053/j.tvir.2018.06.002

[7] Hosn MA, Nicholson R, Turek J, Sharp WJ, Pascarella 
L. Endovascular treatment of a traumatic thoracic 
aortic injury in an eight-year old patient: case report 
and review of literature. Ann Vasc Surg. 2017;39:292.
e1–292.e4. DOI: 10.1016/j.avsg.2016.11.001

[8] Benz RM, Makaloski V, Brönnimann M, Mertineit 
N, von Tengg-Kobligk H. Diagnostik und therapie 
traumatischer aortenverletzungen [Diagnostics and 
treatment of traumatic aortic injuries]. Unfallchirurg. 
2021;124(8):601–9. In German. DOI: 10.1007/s0011 
3-021-01044-0

[9] Azizzadeh A, Keyhani K, Miller CC, et al. Blunt trau-
matic aortic injury: initial experience with endovascular 
repair. J Vasc Surg. 2009;49(6):1403–8. DOI: 10.1016/ 
j.jvs.2009.02.234

[10] Freni L, Barbetta I, Mazzaccaro D, et al. Seat belt injuries 
of the abdominal aorta in adults—case report and liter-
ature review. Vasc Endovascular Surg. 2013;47(2):138–
47. DOI: 10.1177/1538574412469446.

[11] Gouveia E, Melo R, Amorim P, et al. Clinical aspects 
and present challenges of the seat belt aorta. J Vasc Surg. 
2020;72(3):995–1004. DOI: 10.1016/j.jvs.2019.11.038.

[12] Shalhub S, Starnes BW, Brenner ML, et al. Blunt abdom-
inal aortic injury: a Western Trauma Association multi-
center study. J Trauma Acute Care Surg 2014;77:879–85.

[13] Harris DG, Drucker CB, Brenner ML, Sarkar R, 
Narayan M, Crawford RS. Patterns and manage-
ment of blunt abdominal aortic injury. Ann Vasc Surg. 
2013;27:1074–80.

Journal of Endovascular Resuscitation and Trauma Management Vol. 7, No. 3, 2023

https://doi.org/10.1007/s00586-011-1732-7
https://doi.org/10.1016/j.jvs.2008.04.060
https://doi.org/10.1016/j.avsg.2020.07.024
https://doi.org/10.1016/j.jvs.2006.12.037
https://doi.org/10.1016/j.jvs.2006.12.037
https://doi.org/10.1053/j.tvir.2018.06.002
https://doi.org/10.1016/j.avsg.2016.11.001
https://doi.org/10.1007/s00113-021-01044-0
https://doi.org/10.1007/s00113-021-01044-0
https://doi.org/10.1016/j.jvs.2009.02.234
https://doi.org/10.1016/j.jvs.2009.02.234
https://doi.org/10.1177/1538574412469446
https://doi.org/10.1016/j.jvs.2019.11.038

