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Endovascular repair of the left subclavian artery after
gunshot wound: an alternative to surgical treatment
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Abstract

Penetrating injuries of the subclavian artery are associated with a high morbidity and mortality rate. Endovascular treatment with

covered stents (stent grafts) has emerged as an effective alternative to surgery, but this new technique is not exempt from complications. We report the
case of a male gunshot victim, treated by a covered stent for haemorrhagic shock due to partial subclavian rupture.
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INTRODUCTION

Penetrating injuries of the subclavian artery are
uncommon, but are often associated with a very high
morbidity and mortality rate'. Recently, endovascular
treatment with placement of stent grafts has emerged as
an interesting and effective alternative to surgery>
However, this new approach does have some technical
limitations and is not exempt from complications. To
address this subject, we will report the case of an assault
victim treated by percutaneous placement of a stent graft
for a gunshot wound to the left subclavian artery. The
treatment was carried out in the new, cross-disciplinary
medico-surgical unit.
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CLINICAL HISTORY

A 36-year-old man was brought to our hospital by
the Emergency Medical Services (EMS), with a single
bullet wound. The bullet had entered through the left
pectoral area and exited through the left trapezium. The
medical team on duty at the time reported significant
external haemorrhage. On admission, the patient was
showing signs of haemorrhagic shock, which required
sedation, orotracheal intubation and the placement of a
central catheter. He was immediately given blood trans-
fusions and a perfusion of macromolecular solution,
which stabilised his haemodynamic state (right arm
blood pressure 115/85 mm Hg; heart rate 85 beats/min).
The clinical examination revealed no pulse on the left
brachial, radial and cubital arteries. An emergency CT
scan was performed, with injection of a contrast agent.
It revealed a partially ruptured pseudoaneurysm about
4 cm from the root of the left subclavian artery, persistent
active bleeding and a large haematoma in the axillary
region. After examining the CT scan, the cardiovascular
surgeon, called in to attend to the patient, suggested
performing endovascular treatment with the help of the
interventional cardiologist. The treatment was carried
out in the medico-surgical unit using a retrograde per-
cutaneous approach from the left humeral artery, with
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Fig. 1 Selective angiography of the left subclavian artery,
showing a partially ruptured aneurysm with extravasation of the
contrast agent.

Fig.3 Final angiography showing optimal deployment of the
stent and complete haemostasis.

insertion of a flexible 6-F (2 mm) introducer measuring
45 cm in length. Selective angiography of the subclavian
artery confirmed the diagnosis, showing a partially rup-
tured pseudoaneurysm with active extravasation of the
contrast agent (figure 1). After insertion of a hydrophilic
guidewire, the arterial lesion was excluded with a bal-
loon-mounted covered stent measuring 6 mm in diam-
eter and 59 mm in length (Atrium ® V12, Atrium Med-
ical Corporation) (figure 2). Angiography following
deployment showed excellent immediate results: the

Fig.2 Placement of the stent graft.

aneurysm was completely excluded and the haemor-
rhage had stopped altogether (figure 3). The Doppler
scan performed before the patient left the catheterisation
room, confirmed that the blood flow along the different
segments of the left upper limb had been re-established.
The patient was then admitted to the Intensive Care
Unit, where he was extubated a few hours later. The
immediate follow-up care was straightforward and the
patient was released from the hospital four days after
being admitted, having suffered no complications. He
returned for a check-up six weeks later. He was in excel-
lent general health, but complained of disabling claudi-
cation of the left hand. A vascular ultrasound scan was
performed and confirmed a severe stenosis of the
humeral artery upstream of the puncture point. Given
the patient’s complaints and his young age, corrective
surgery was scheduled.

DISCUSSION

Injuries to the subclavian artery (SA) are uncommon,
and are frequently caused by penetrating trauma**. Such
traumas lead to various types oflesion, including arterial
wall rupture, intimal tearing, dissection, pseudoaneu-
rysms and/or the development of arteriovenous fistulas.
Associated lesions include injuries to the brachial plexus
and the aerodigestive tracts®”. Subclavian artery lesions
are feared because they are associated with a high
morbidity and mortality rate, and because adequate
surgical exposure is difficult to obtain. Proximal injuries,
the haemostasis of which is a complex process due to



their intrathoracic location, present the greatest risk>®.
Penetrating injuries of the subclavian artery are tradi-
tionally treated by standard surgical procedures. This
approach is complex and requires the surgeon to make
a supraclavicular incision with resection of the clavicle,
or to perform a mini-median sternotomy with a supra-
clavicular extension’. Stecco et al.'” have reported a post-
operative complication rate of 24%. The morbidity and
mortality rates vary from 5% to 40% depending on the
series®!!. The factors which increase surgical risk are
anatomical deformations caused by large haematomas,
severe haemorrhaging prior to clamping and the associ-
ated neuro-vascular lesions. The endovascular treatment
of subclavian injuries reduces the risk of surgery-induced
damage to the surrounding structures, as well as blood
loss™2. A retrospective analysis of several small series of
patients shows that mortality and morbidity rates are
lower in patients treated by the endovascular approach
(5%) than in patients treated by surgery (10-40%). How-
ever, given the rarity of these incidents, it is not possible
to perform a randomised prospective study?. Several
authors have assessed the feasibility of endovascular
treatment and concluded that almost 50% of subclavian
artery injuries could be treated using an endovascular
approach”?. Endovascular treatment is appropriate for
the following anatomical conditions: intimal lesions,
dissections, pseudoaneurysms, arteriovenous fistulas
and focal arterial ruptures. The most common contra-
indications are long segmental injuries, complete
transections and the absence of an adequate proximal
fixation zone®. For some authors, haemodynamic insta-
bility is a contraindication for endovascular treatment'.
For others, on the contrary, patients presenting with
partially controlled bleeding can be monitored and sta-
bilised in the catheterisation room as well as in the
operating theatre. If endovascular treatment is
feasible, it is performed immediately after the diagnos-
tic angiogram. At any time in the procedure, an occlusive
balloon can be placed at the proximal end of the sub-
clavian artery to achieve rapid and complete haemosta-
sis, so that the surgeon can operate more easily. Focal
injuries that preserve arterial continuity are usually
approached by the transfemoral route. The advantages
of this route are that it allows for the use of large-calibre
sheaths, it provides a straightforward approach to the
subclavian artery if the aortic arch is not tortuous, and
it presents a low risk of access complications thanks to
the use of percutaneous arterial closure devices. The

REFERENCES

1. McKinley AG, Carrim AT, Robbs JV.
Management of proximal axillary and

subclavian arterial injuries.
BrJ Surg 2000; 87: 79-85.

Endovascular repair of the left subclavian artery

humeral route is preferred for more serious and exten-
sive injuries, as it provides a shorter and easier path for
passing the guidewire through the arterial lesion. If the
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given the absence of a pulse and the often severe spasm
resulting from the upstream injury. Several types of stent
graft have been used in the various series published:
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The short and medium-term results of endovascular
treatment, as reported by Patel et al.'*, Du Toit et al.® and
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of in-stent restenosis and thrombosis. However, no long-
term results have been reported yet. Of course, the dura-
bility of endovascular repair has not yet been established
and must be better defined. Nevertheless, delayed com-
plications such as in-stent thrombosis or restenosis are
not an impediment to subsequent revascularisation'”'s,
At present, there is no general consensus on how to treat
traumatic injuries of the subclavian arteries”. Better
techniques, equipment and imaging solutions, as well
as the full-time availability of experienced, specialised
and multidisciplinary medical teams, will make it
possible to enlarge the indications and to improve the
outcome of covered stent (stent graft) treatment.

CONCLUSION

Our patient’s case shows that stent grafts are an inter-
esting alternative to surgery for the acute treatment of
penetrating injuries to the subclavian artery, in patients
who are haemodynamically stable and require quick
intervention to achieve effective haemostasis. This tech-
nique reduces morbidity, blood loss, operating times and
the risk of nerve injury, and eliminates the need to per-
form difficult procedures to expose the damaged artery.
The indications still need to be properly defined, through
comparative studies with longer-term follow-up.
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