
 

Introduction
 Recently there has been a lot of attention on Resuscitative En-
dovascular Balloon Occlusion of the Aorta (REBOA) for non-com-
pressible torso hemorrhage and resuscitation in trauma [1-3]. This is 
not the first time that endovascular techniques have been explored for 
acute trauma care, but REBOA has been the first widely accepted en-
dovascular acute trauma intervention. The excitement over REBOA 
has opened the door to further discussion regarding other uses of en-
dovascular intervention in trauma patients. Here the techniques used 
in trauma settings and some of the reported experiences are reviewed.
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 Blunt thoracic aortic trauma, including aortic transection, has a 
high mortality and survivors often have numerous other injuries [4]. 
Several studies have demonstrated that endovascular thoracic aortic 
repair for trauma has a better outcome than open aortic repair [5-7]. 
Endovascular repair offers lower morbidity and mortality, reducing 
the combined rates from around 19% to 9% [8]. The guidelines for 
treating traumatic aortic injury from the Society for Vascular Surgery 
now recommend endovascular repair as first-line therapy [9]. Clearly 
this technique has been demonstrated as effective and safe for the 
acute care of thoracic aortic injuries and most centers have embraced 
such practices. Still, such techniques require advanced endovascular 
skills. While endovascular repair of thoracic aortic injuries are often 
relatively straightforward, such repairs may require transporting the 
patient to a catheterization lab or radiology suite if an operating room 
with specialized fluoroscopy equipment is not available. Fortunately, 
many centers have constructed ‘hybrid’ operating rooms with com-
plete fluoroscopy equipment that can be utilized for both endovascu-
lar intervention as well as open surgical exploration.

 Further studies have looked at the growing use of endovascular 
techniques to treat traumatic injuries to other vessels. The vessels of 
the thorax were some of the earliest treated endovascularly due to 
their difficult and morbid exposures. Several series looked at pen-
etrating injuries to these vessels, along with the proximal common 
carotid arteries [10,11]. Because immediate endovascular treatment 
has not been readily available at most trauma centers, many of these 
patients were hemodynamically stable and treated sub-acutely. Pseu-
doaneurysms were one of the most common pathologies treated in the 
South African experience, where the majority of the victims had been 
stabbed [11]. Initial procedural success was 100% but a 5% short-
term failure rate of covered stents was noted. Long-term follow-up 
was difficult to obtain in the study, as it tends to be with many trauma 
patients. The thoracic and proximal cervical vessels are especially 
amenable to endovascular techniques, especially the use of covered 
stents, as these vessels are mainly large caliber with few important 
branches. Branches such as the vertebral and internal thoracic arteries 
can often be excluded by a covered stent when necessary, but imag-
ing should be performed first to determine which vertebral artery is 
dominant and if the internal thoracic artery has been used for coronary 
bypass.

 Avery et al., looked more broadly at the growing use of endovas-
cular techniques in trauma from 2002-2006 and again in 2008 by an-
alyzing the National Trauma Data Bank [4]. They found that there 
was a growing use of endovascular techniques in the treatment of 
all arterial injuries they analyzed. They also noted that endovascu-
lar techniques were used more often in both blunt and penetrating 
injury. Importantly, there was a growing use of endovascular tech-
niques in the early time period and in hypotensive patients. The use 
of endovascular techniques was an independent factor in reduced 
mortality in this study. This study not only shows an increasing will-
ingness to use endovascular techniques in the acute trauma setting 
but a survival advantage to doing so. It may also speak to the more 
immediate availability of interventionalists with endovascular skills. 
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Abstract

Just as minimally invasive surgical techniques have flourished 
in general surgery, so too have less invasive techniques become 
more widespread in vascular surgery. Endovascular techniques are 
now first-line treatment for many vascular pathologies. Endovascu-
lar techniques have been more slowly adopted for vascular injury in 
trauma surgery, but the trend is starting to change, largely due to the 
advent of resuscitative endovascular balloon occlusion of the aorta.

http://doi.org/10.24966/SCTI-7284/100009


Citation: Fankhauser GT (2018) Increasing Role of Endovascular Techniques in the Management of Vascular Trauma. J Surg Curr Trend Innov 2: 009.

• Page 2 of 3 •

J Surg Curr Trend Innov ISSN: 2578-7284, Open Access Journal
DOI: 10.24966/SCTI-7284/100009

Volume 2 • Issue 2 • 009

While not specifically discussed, the availability of a hybrid operating 
room where both endovascular and open surgical techniques can be 
performed may be a factor in the willingness to attempt endovascular 
intervention in hypotensive trauma patients. These hybrid operating 
rooms afford the ability to convert to an open procedure if the patient 
suddenly deteriorates or endovascular techniques prove unsuccessful.

  The data from the PROOVIT trial provides some of the most 
recent evidence that endovascular techniques are being used more 
often in trauma [12]. This study analyzed the usage patterns of en-
dovascular techniques for trauma from 2013-2016. The data showed 
an increasing use of endovascular techniques in trauma, mainly in 
blunt trauma. Overall, 16% of vascular injuries were treated with en-
dovascular techniques [13]. Patients with penetrating injuries were 
still more likely to be treated with open surgery. Those with vascular 
injures to the extremities were also more likely to be treated with 
open surgery. Those with thoracic vascular injures and those with 
blunt-force injuries were more likely to be treated by endovascular 
techniques. Those treated by endovascular techniques had lower mor-
tality and requirements for transfusion, but had longer lengths of stay. 
The increased length of stay is postulated to be attributable to the 
increased survival. This large and recent study is good evidence that 
endovascular techniques are being consistently utilized in the treat-
ment of traumatic injuries and are lowering mortality. It is still un-
known if there is a selection bias in treatment secondary to unstable 
patients undergoing more open surgery and hemodynamically stable 
patients preferentially receiving endovascular treatment. The imme-
diate availability of vascular interventionalists and fluoroscopy in the 
operating room might favor attempting endovascular intervention in 
unstable patients.

 There have been training programs to attempt to teach endovas-
cular skills to those taking Level I trauma call [13,14]. Much of this 
training is focused on REBOA, either using a wire-based occlusion 
balloon, or inserting a balloon without a guide wire [15-17]. Groups 
including Baltimore’s Shock Trauma center and the Tokyo Medical 
University have looked at teaching other endovascular skills to Level 
I trauma providers [13,18,19]. These studies found that Level I trau-
ma providers can learn endovascular skills and apply them in trauma 
situations with acceptable outcomes. Training programs differ and 
each provider will have different comfort levels dealing with vari-
ous injuries, but endovascular techniques can be an important tool to 
add to the armamentarium for acute vascular injures. More advanced 
endovascular techniques, such as selective angiography or deploying 
covered stents, coils, or occlusion devices, are typically not part of 
trauma surgery training. Unless these techniques are to be added to 
trauma surgery training, advanced vascular interventionalists will still 
be necessary for endovascular intervention in the trauma patient.

 There is no substitute for an expert in endovascular techniques 
for treating acute vascular trauma. While interventional radiologists 
and cardiologists have experience with catheter-based interventions, 
they will never be able to care for vascular injures in the way vascu-
lar surgeons do with their vast expertise in open and endovascular 
surgery. At our institution over the last several years, surgeons with 
dual board certification in vascular and general surgery have taken 
between 30-40% of the Level I trauma call. This has allowed various 
vascular injuries to be treated acutely by either open or endovascular 
techniques, depending on which was more appropriate, and what oth-
er injuries may have been present. The increasing use of computed  

tomography among trauma patients has helped to identify and local-
ize vascular injures, further enabling less invasive treatment [20-23]. 
Endovascular techniques by our vascular surgeons have been used to 
treat injures to the brachial, subclavian, common carotid, and super-
ficial femoral arteries, iliac veins, and thoracic aorta. Endovascular 
techniques have also been used in the acute treatment of liver, splenic, 
and renal parenchymal injures. At other times diagnostic angiogra-
phy was used to demonstrate an absence of on-going bleeding in the 
pelvis, liver, spleen, and retroperitoneum. These endovascular tech-
niques employed by the acting trauma surgeon prevented more inva-
sive procedures and delays from calling in other consultants.

 The immediate availability of an expert in endovascular tech-
niques does not preclude the need for open surgery. Our vascular 
surgeons taking trauma call have had to perform thoracotomies, lap-
arotomies, neck, and limb explorations. The advanced vascular skills 
these surgeons have permit an expert handling of these injuries during 
the acute injury management. Hybrid techniques using both open and 
endovascular techniques have also been used when needed, especially 
in obtaining inflow control for vascular injuries of the proximal limbs.

Conclusion
 Endovascular techniques are being used more frequently in the 
setting of acute traumatic vascular injuries. Both vascular experts 
and trauma surgeons are utilizing these techniques with good results. 
There is a role for vascular surgeons trained in general surgery to take 
Level I trauma call, as their skills are uniquely applicable in this pa-
tient population. Even when a vascular surgeon is not available in the 
trauma bay, consultation with vascular surgeon should be considered 
for an expanding number of traumatic vascular injures that may be 
amenable to less invasive, endovascular techniques.
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