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ARTICLE INFO ABSTRACT

Article history: With advancements in medical devices and imaging techniques, endovascular treatment
Received 14 October 2024 using stent grafts has emerged as a viable and aggressive therapeutic option for traumatic
Revised 29 November 2024 subclavian artery injuries, including iatrogenic cases. Existing literature suggests that en-
Accepted 6 December 2024 dovascular treatment is less invasive and offers hemostatic success rates comparable to

traditional surgical methods. However, there is a paucity of case reports, necessitating fur-

ther investigation into treatment indications and procedural challenges. We report the case

Keywords: of a 50-year-old woman who sustained a right subclavian artery injury during ventricu-
Subclavian artery injury loperitoneal shunt placement, a rare occurrence of iatrogenic subclavian artery injury. In
Stent graft our approach, we utilized both the right common femoral artery and right radial artery
Ventriculoperitoneal shunt to attempt a pull-through technique, although this was abandoned owing to radial artery

spasm. Ultimately, a stent graft was successfully implanted by traversing the injury site with

a micro-guidewire via the right common femoral artery. This case highlights the feasibility

of endovascular treatment, even in rare injury mechanisms, provided that thorough preop-
erative and intraoperative imaging evaluations are performed.
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juries. However, these injuries carry a significant risk of mor-

Introduction tality, with rates reported as high as 34.2% [1]. Mechanisms of

injury vary and include sharp trauma (56.3%), blunt trauma
Traumatic injuries to the subclavian artery are relatively un- (21.8%), catheter-related medical interventions (21.3%), and
common, constituting less than 5% of all traumatic artery in- intraoperative injuries (0.6%) [2].
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Fig. 1 - Contrast-enhanced chest computed tomography. (A) A partial irregular stenosis and contrast defect in the right
subclavian artery (arrow). The normal portion of the right subclavian artery measured 5 mm in diameter. (B) A right
hemothorax without extravasation of contrast agent into the thoracic cavity (*). Peripheral blood flow was preserved from

the injured area.

Traditionally, surgical intervention has been the standard
treatment; however, the anatomical complexity of the sub-
clavian artery and the invasiveness of the surgical approach
present substantial challenges. The VIABAHN (W.L. Gore and
Associates, Flagstaff, Arizona), consisting of a nitinol stent
with an expanded polytetrafluoroethylene (ePTFE) graft lining
its lumen, has emerged as an alternative treatment modality.
Endovascular treatment using covered stent grafts has been
increasingly reported in the context of iatrogenic arterial in-
juries, including catheter-related trauma [3,4].

Here, we present a rare case of subclavian artery injury
caused by a shunt passer during ventriculoperitoneal (VP)
shunt surgery, which was successfully treated with a stent
graft.

Case report

The patient was a woman in her 50s who developed imme-
diate postoperative shock following ventriculoperitoneal (VP)
shunt surgery for hydrocephalus secondary to subarachnoid
hemorrhage at an outside facility. Enhanced chest computed
tomography (CT) revealed a right subclavian artery injury and
a right hemothorax (Fig. 1). It was suspected that the shunt
passer may have caused the vascular injury. Blood transfu-
sions and continuous intravenous noradrenaline were initi-
ated. Upon arrival at our institution, the patient’s heart rate
(HR) was 100 beats per minute, and her blood pressure (BP)
was 110/85 mmHg. Hemodynamic parameters remained sta-
ble, and CT findings suggested spontaneous hemostasis. How-
ever, physical examination revealed diminished pulsations in
the right brachial and radial arteries compared with the con-

tralateral side. Following multidisciplinary discussions involv-
ing thoracic surgery, vascular surgery, and interventional ra-
diology teams, stent graft placement was planned to prevent
rebleeding and late thrombo-occlusive complications.

A 6-French guiding sheath (ASAHI FUBUKI 6Fr; ASAHI-
INTECC, Aichi, Japan) was inserted into the brachiocephalic
artery via a right common femoral artery approach (Fig. 2A).
Prior to stent graft deployment, coil embolization of the dor-
sal branch of the right subclavian artery was performed us-
ing Target XL coils (2 mm x 6 cm and 3 mm x 9 cm; Stryker,
Michigan, US) to mitigate the risk of a type II endoleak. The
pull-through method, initially considered to guide the stent
graft into the right subclavian artery, was abandoned owing to
vasospasm during sheath insertion into the right radial artery.
Vasospasm was unresponsive to intra-arterial isosorbide dini-
trate administration. A 2.0-French catheter (Excelsior 1018, 2.0
Fr, 150 cm; Stryker, California, US) and a 0.016-inch guidewire
(SUCCEDO, 0.016”, 180 cm; Boston Scientific, Massachusetts,
US) were successfully passed through the injury site from the
guiding sheath, which had been advanced via the right com-
mon femoral artery approach to the proximal portion of the
right subclavian artery. The guidewire was then exchanged
for a stiffer wire (V-18 Peripheral Guidewire, 0.018”, 300 cm:
Boston Scientific, Massachusetts, US) to stabilize the delivery
system for the stent graft. The guiding sheath was advanced
near the site of the arterial injury. The diameter of the nor-
mal segment of the right subclavian artery was measured at
5 mm. Subsequently, a VIABAHN stent graft (6 mm x 5 cm;
W. L. Gore & Associates, Delaware, US) was deployed, ensur-
ing that the right vertebral artery remained uncovered. The
stent graft was further apposed to the vessel wall using a bal-
loon catheter (Sterling Balloon Dilation Catheter, 6 mm x 4
cm; Boston Scientific, Massachusetts, US). Final angiography
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Fig. 2 - Digital subtraction angiography. (A) A 6-F guiding sheath was inserted into the origin of the right subclavian artery
via an approach from the right common femoral artery. A partial irregular stenosis and contrast defect in the right
subclavian artery are noted (arrow). (B) VIABAHN (6 mm/5 cm) was deployed, ensuring it did not cover the right vertebral
artery (arrowheads). Angiography confirmed no leakage. RSA, right subclavian artery; RITA, right internal thoracic artery;

RVA, right vertebral artery.

demonstrated satisfactory coverage of the injury site (Fig. 2B),
completing the procedure.

On the following day, the patient underwent thoracoscopic
evacuation of the hemothorax. Because her general condition
remained stable postoperatively, she was transferred back to
the referring hospital the next day.

Discussion

To date, there have been no documented cases of subclavian
artery injury directly caused by shunt passers. The majority of
iatrogenic subclavian artery injuries have been attributed to
inadvertent arterial puncture during the insertion of central
venous catheters or guidewires. Regarding thoracic complica-
tions associated with VP shunt placement, Su et al. reported
a case of pneumothorax. Their report emphasizes the impor-
tance of positioning the tip of the shunt passer upward to
prevent pneumothorax by allowing its movement to be moni-
tored from the body surface [5]. The shunt passer typically tra-
verses over the clavicle, but when subclavian artery injury oc-
curs, it is hypothesized that downward pressure may drive the
passer into deeper anatomical layers than anticipated. Simi-
larly, the placement of totally implantable central venous ac-
cess ports via the internal jugular vein, which requires creat-
ing a subcutaneous tunnel from the chest to the neck through
the supraclavicular area, may pose a comparable risk of arte-
rial injury.

Currently, no consensus exists regarding the optimal man-
agement of subclavian artery injuries. However, in recent
years, there has been an increasing trend toward endovas-

cular treatment using stent grafts [3,4]. Several comparative
reports suggest that endovascular approaches may offer ad-
vantages over surgical management. One retrospective study
demonstrated that patients treated endovascularly had lower
in-hospital mortality and fewer complications compared with
those treated surgically, likely owing to the minimally inva-
sive nature of the procedure. Surgical approaches often ne-
cessitate more extensive interventions, such as supraclavicu-
lar and subclavicular incisions or even median sternotomy, re-
sulting in greater invasiveness [6]. Another retrospective study
showed that the endovascular group required fewer total red
blood cell transfusions and experienced shorter hospital stays
than the surgical group [7]. Endovascular treatment is increas-
ingly favored owing to its reduced invasiveness and associated
cost-effectiveness.

The successful deployment of stent grafts in peripheral ar-
teries often requires technical modifications. Given the rigid-
ity of the stent graft, it can be challenging to deliver it to the in-
jury site using the standard over-the-wire technique. The pull-
through method has been suggested as an effective solution
in such cases [8]. However, in situations where central arte-
rial injuries result in reduced peripheral blood flow, such as
in this case, radial artery spasm may preclude the use of this
technique. Here, the injured vessel was not significantly tortu-
ous, allowing successful guidewire advancement beyond the
lesion via the right common femoral artery. Subclavian artery
injury from large devices such as shunt passers should be rec-
ognized as a potential complication in this context.

Endovascular repair of subclavian artery injuries using the
VIABAHN stent graft presents certain limitations. First, this
approach is not suitable for injuries involving avulsion or com-
plete vessel occlusion. Second, a landing zone of at least 2 cm
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from the proximal and distal ends of the lesion to healthy
vasculature is typically required. Therefore, if the vertebral
artery is located near the injury site, the appropriateness of
using the VIABAHN device must be carefully assessed. Finally,
there are limited long-term data on the use of this stent graft
for emergency arterial injuries. Although not specific to ar-
terial trauma, Ohki et al. reported favorable long-term out-
comes from a multicenter prospective study using the VI-
ABAHN stent graft for complex SFA lesions in patients with
symptomatic peripheral arterial disease. This study demon-
strated a 79.1% freedom from target lesion revascularization
(fTLR) rate and no occurrences of leg amputation, acute limb
ischemia, or stent fractures over a 5-year follow-up period [9].
In terms of emergency arterial injury, Brendel et al. published a
retrospective observational study showing a primary patency
rate of 92% between 2 and 6 years and a secondary patency
rate of 97% between 1 and 6 years [10]. However, it is impor-
tant to note that this study did not include cases of subcla-
vian artery injury, focusing instead on injuries to abdominal,
pelvic, and lower extremity arteries. As such, while evidence
supporting the use of stent grafts in peripheral arterial disease
is growing, long-term outcomes for subclavian artery injuries
remain uncertain. Close monitoring for stent graft occlusion
or upper limb ischemia is warranted following treatment of
subclavian artery injuries.

In conclusion, although subclavian artery injuries caused
by large devices such as shunt passers are rare, endovascu-
lar treatment with stent grafts is a viable option provided the
injury morphology and vascular anatomy are thoroughly eval-
uated by imaging. However, because this report is based on a
single case, its findings may not be generalizable to other pa-
tients or clinical settings. Additionally, the long-term data on
the use of VIABAHN stent grafts in this specific anatomical lo-
cation remain unclear. Large-scale studies involving greater
numbers of patients and longer follow-up periods are nec-
essary to more comprehensively evaluate the safety, efficacy,
and broader applicability of this approach. Careful follow-up is
essential to detect potential complications such as stent graft
occlusion or ischemic events in the upper limb.

Patient consent

The authors have obtained written consent from the patient
to write and publish this case report.
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