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Stent Grafting for Traumatic Arterial Injuries

Stent grafting, either bare or covered, for traumatic arte-
rial injuries has been increasing as surgeons become more 
familiar with interventional radiology-assisted procedures as 
an alternative or adjunct to open surgical repair. 

In their review of the National Trauma Data Bank, Reu-
ben, et al,  found that the use of endovascular intervention 
for arterial trauma grew from 2.1%  of all cases in 1994 to 
8.1% in 2003, with an accompanying increase in the use of 
stents.1 In the appropriate setting, stent grafting can reduce 
operative times, blood loss, hospital mortality, incidence of 
sepsis, and hospital length of stay as well as limit surgical 
dissection in a traumatized operative field.2 

More than half (55%) of vascular injuries result from 
blunt mechanisms, while 45% are secondary to penetrating 
trauma. The most frequently injured blood vessels in blunt 
trauma cases include the iliac, internal carotid, and brachial 
arteries. The most frequently injured blood vessels in pene-
trating trauma cases are the brachial and superficial femo-
ral arteries.1 Successful management of traumatic injuries to 
the carotid, femoral, axillary, subclavian, and iliac arteries, as 
well as the thoracic aorta, great vessels, and the abdominal 
aorta has been documented (Figure 1). 

Ideal candidates for arterial stent grafting are more sta-
ble than those treated with open surgical repair, have fewer 
head and other associated injuries, and have higher Glasgow 

Coma Scores.1 In addition, patients with low-velocity injuries 
in an anatomic region more vulnerable to ischemia or bleed-
ing complications, or to regions with a high-risk of iatrogenic 
nerve injury, such as the subclavian and carotid arteries, are 
also more favorable for arterial stent grafting.2 Injuries that 
require surgical debridement may not benefit significantly 
from stenting. While stenting may not be able to provide 
definitive treatment in all trauma situations, it can still serve 
as a bridge to open procedures by controlling hemorrhage or 
damage, thereby facilitating surgical repair. 

Open surgical repair of ruptured abdominal aortic aneu-
rysms (AAAs) has been giving way to growing use of stenting 
in these cases, owing to stenting’s lower 4-year mortality rate 
and lower pulmonary, renal, and bleeding complication rates.3 

The technical success rates of endovascular treatment of supra-
diaphragmatic arterial injury are as high as 96.7% with only a 
6.4% complication rate.4 In thoracic aortic trauma, stenting 
can avoid thoracotomy-associated complications, aortic cross 
clamping, related ischemic events, and extracorporeal bypass.1

In a review of the Pubmed and OVID Medline databases, 
DuBose, et al, identified 113 patients over a 19-year period 
treated with stenting for carotid artery injury. Stenting was 
most commonly used after blunt injuries, the most com-
mon being pseudoaneurysm, followed by arteriovenous fis-
tula, dissection, partial transection, occlusion, intimal flap, 
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and aneurysm. The authors found an initial success rate of 
76.1% and a patency rate of 79.6%, with radiographic and 
clinical follow-up periods ranging from two weeks to two 
years. There were no reported stent-related mortalities and 
only 3.5% of patients reported new neurologic deficits.5 

Carotid artery stenting is of more value in Zone 1 or 3 inju-
ries of the neck, where injury exposure and identification are 
more technically difficult. 

Stent grafting can be particularly advantageous to sur-
geons faced with injury to difficult anatomic regions, such as 

Figure 1.Successful arterial stenting of a subclavian artery injury after gunshot wound and wedge resection of the lung. (A) initial aortogram demon-
strating a focal area of contrast extravasation (red arrow) concerning for arterial injury. (B) Selective angiogram demonstrating a focal segment of left 
subclavian transection (red arrow) with associated collateral reconstitution (white arrows) and distal reconstitution of the axillary artery. (C) Selective 
angiogram demonstrating successful placement of a covered stent across the focal area of transection (red arrow) with patency of the distal artery. 
(D) Selective angiogram confirms a patent, stented left subclavian artery. The previously identified collateral vasculature is no longer visualized. Note 
fractured and displaced left thoracic ribs (white arrows) and retained bullet fragments (white asterisks).
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the axillary artery, where the risk of iatrogenic trauma to neu-
rovascular bundles and other surrounding structures is high. 

DuBose, et al, also reviewed the Pubmed and OVID Med-
line databases for stenting of subclavian  and axillary injuries. 
They identified 160 patients during a 22-year period treated 
with stents following penetrating or blunt trauma, iatrogenic 
catheter-related injury, and surgical injury. The specific injuries 
included pseudoaneurysm, arteriovenous fistula, occlusion, 
transection, perforation, dissection, and others not specified. 
The authors found a 69.6% initial placement success rate 
and a patency rate of 84.4% during radiographic and clini-
cal follow-up ranging from hospital discharge to 70 months. 
No mortalities were reported and only one of the 160 patients 
reported new neurological deficits. 6

In regard to the lower extremities, the popliteal and iliac 
arteries are ideal candidates for stenting, owing to their 
challenging accessibility for surgeons. Furthermore, iliac-ar-
tery intervention reduces the risk of retroperitoneal hema-
toma and iatrogenic damage to the ureter and underlying 
iliac veins better compared with open surgery.2 There have 
been case reports of superficial femoral artery (SFA) stent-
ing; however, the SFA is easily accessible with surgical expo-
sure, making endovascular management less beneficial. 
Nevertheless, there may be some benefit in situations of 
concomitant orthopedic injuries, where hardware compro-
mises surgical exposure.1 There are also case reports of the 
arteries of the lower leg, including the posterior tibial arter-
ies, being treated with carotid stents to maintain patency in 
cases of ischemia in the setting of tibial fracture and ortho-
pedic hardware.7

Contraindications 
Several contraindications to arterial stenting should be 

considered. One is the inability to cross a lesion with a wire; 
interventional embolization may be of value in these circum-
stances.2 Other relative contraindications include infection, 
uncontrolled hemorrhage, and hemodynamic instability. 

Also important to consider when determining if stent-
ing is a viable option include availability of an interventional 
suite or a hybrid operating room, as well as proximity of the 

OR should emergent surgical assistance be required. Other 
considerations: the facility’s inventory and equipment, 
including, but not limited to, stents, exchange length wires, 
sheaths, balloons, power injectors, and digital subtraction 
capabilities. All these factors, along with other institutional 
specific factors, must be addressed beforehand to prevent 
unnecessary treatment delays.2

Follow-up protocols
The appropriate period for post-procedural follow-up 

and ongoing surveillance for complications such as stent 
migration, endoleaks, and stenosis has not been well stud-
ied or established. As most trauma patients are typically 
younger, with a lower incidence of atherosclerotic disease, 
stent placement is not typically seen in this population.

Conclusion
Many studies have reported the technical success rate 

of arterial stenting and its potential morbidity and mortality 
benefits over traditional surgical repair. However, most are 
limited to case reports and series and retrospective reviews, 
and long-term data is lacking. Larger and longer-term stud-
ies and randomized controlled trials are needed to further 
define the role of arterial stenting for traumatic injuries. 
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