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I N TRODUC TION

Insertion of a central venous catheter is a common pro-
cedure but not without risks, such as inadvertent injury 
to major vessels, including subclavian artery (SA). Prompt 
intervention is crucial to prevent adverse outcomes. 
However, direct surgery for SA injury may be overly in-
vasive, depending on the patient's condition. This report 
presents a case of SA injury due to dialysis catheter cannu-
lation, successfully treated with endovascular repair using 
a covered stent.

CASE PR E SE N TATION

An 82-year-old woman with chronic kidney disease was 
brought to the emergency department with general ma-
laise. The patient had stable vital signs, although labora-
tory data showed pyuria with gram-negative rods (later 
identified as Escherichia coli), serum creatinine of 6.42 mg/
dL, blood urea nitrogen of 130.9 mg/dL, white blood cell 
count of 6.37 × 103/μL, and C-reactive protein of 13.5 mg/
dL. A diagnosis of acute kidney injury on chronic kidney 
disease associated with urosepsis was made, necessitating 
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Abstract
Background: When inserting central venous catheters, inadvertent injury of major 
vessels is a rare yet critical complication. Direct surgery is sometimes overly invasive. 
This report describes a subclavian artery injury caused by inadvertent cannulation 
of a dialysis catheter, successfully treated with a covered stent.
Case Presentation: An 82-year-old woman with acute renal failure due to sepsis 
required emergency dialysis. During the insertion of a 12-Fr dialysis catheter into 
the right jugular vein, pulsatile reflux was noted. Computed tomography revealed 
catheter misplacement in the subclavian artery. Considering the patient's fragility, 
endovascular repair was performed. After embolization of side branches, a GORE 
VIABAHN stentgraft was delivered using a pull-through technique and deployed 
to seal the injury site. The patient was discharged without neurological or vascular 
complications.
Conclusion: Covered stents offer an effective solution for major vessel injuries re-
quiring immediate hemostasis, particularly when direct surgery is complicated by 
underlying medical or anatomical conditions.
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emergency dialysis. Attempted 12-Fr dialysis catheter in-
sertion via the right jugular vein under ultrasound guid-
ance resulted in pulsatile backflow through the catheter. 
The patient's vital signs, including respiratory and circu-
latory parameters, remained stable. Contrast-enhanced 
computed tomography revealed inadvertent catheter in-
sertion into the SA, just distal to the vertebral artery (VA) 
bifurcation (Figure  1A). Bilateral VAs were well devel-
oped and connected to the basilar artery. Given the pa-
tient's compromised condition, direct surgical repair was 
deemed too invasive. Instead, due to the patient's favorable 
collateral circulation, an emergent repair with a covered 
stent was performed.

The patient was intubated to prevent potential airway ob-
struction due to hematoma growth and placed under gen-
eral anesthesia. An 8-Fr sheath (40-cm long) was inserted 
into the femoral artery. Selective angiography of the left VA 
visualized the entire vertebrobasilar system (Figure  1B), 
indicating tolerance to right VA occlusion. Side branches 
from the SA were coil embolized to prevent type-II endoleak 
(Figure 1D). The right VA was embolized under flow control 
using a balloon catheter (LOGOS; PIOLAX, Inc., Yokohama, 
Japan) to prevent distal embolization. A 6-Fr sheath was 
inserted into the right brachial artery. A 0.035 inch × 300 
cm wire was passed to the brachial artery to complete the 

pull-through (Figure  1E). Despite the 8-Fr sheath reach-
ing only the descending aorta, the pull-through technique 
facilitated stent system (GORE VIABAHN 10 × 50 mm, W. 
L. Gore & Associates, Inc., Flagstaff, Arizona, USA) ad-
vancement along the guidewire. As a preparatory step, 
after systemic heparinization, the distal one-third of the 
VIABAHN was deployed, with a touch-up balloon (Mustang 
10 × 40 mm; Boston Scientific, Marlborough, Massachusetts, 
USA) positioned just distal to the covered stent (Figure 2A). 
For the main step of vessel sealing, the following procedure 
was performed sequentially: Immediately after the dialysis 
catheter extraction, the remaining two-thirds of the cov-
ered stent was fully deployed and the stent system was with-
drawn to the brachiocephalic artery (Figure 2B), followed by 
swift balloon advancement to the injury site and inflation 
(Figure 2C). No extravasation was observed. After confirm-
ing the patency of cerebral vessels, the patient returned to 
the intensive care unit.

The patient was extubated the following day and adminis-
tered 100 mg of aspirin. Another dialysis catheter was placed 
in the left internal jugular vein. Continuous hemodiafiltra-
tion was initiated on postoperative day 1 and continued until 
day 3, followed by intermittent hemodialysis. An arteriove-
nous fistula for maintenance dialysis was created in the left 
forearm, and the patient was discharged to a rehabilitation 

F I G U R E  1   Computed tomography angiography demonstrating inadvertent dialysis catheter insertion into the right subclavian artery (arrow), just 
distal to the vertebral artery (A). Digital subtraction angiography (DSA) of the left vertebral artery demonstrating adequate perfusion to the entire basilar 
system (B). DSA image before treatment (C). Occlusion of side branches with coils (arrowheads) to prevent type-II endoleak (D). The pull-through system 
constructed to advance the stent system without the support of a guiding catheter (E).

F I G U R E  2   One-third stent deployment (dotted line) and positioning of a touch-up balloon distal to the stent (arrowhead pointing to the balloon tip) 
with the pull-through wire (A). Full deployment of the covered stent (dashed line) following catheter removal (B). Swift advancement and inflation of the 
balloon to secure the tear (C). The final angiography (D) and the follow-up computed tomography angiography (E) confirm successful repair.
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facility. Over 11 months, the patient remained free of neuro-
logical and vascular complications.

DISCUSSION

Central venous catheter insertion, while common, carries 
risks including arterial injury, pneumothorax, hemothorax, 
and stroke. Internal jugular vein insertion can result in ar-
terial mispuncture (6.3–9.5%),1 and catheter misplacement 
(0.17%),2 posing serious complications, especially with di-
alysis catheters due to their thickness. Catheter-related inad-
vertent arterial injuries can involve the carotid, subclavian, 
vertebral, brachiocephalic arteries, and even aorta. However, 
the proportions of such injuries by site have not been consist-
ently documented across studies. The standard procedure 
for ultrasound-guided internal jugular vein cannulation is 
described elsewhere.3 However, the needle tip may not al-
ways be clearly visible at deeper levels in a cross-sectional 
view, particularly in conditions such as obesity or a short 
neck. Consequently, mispuncture of deeper structures can 
occur even with ultrasound guidance.

Treatment options include removal/compression, direct 
surgery, and endovascular treatment. Removal/compression 
is discouraged due to a high complication rate (94%). Direct 
surgery, while having a low complication rate (0% in 37 
cases), sometimes requires open-chest procedures, making 
it too invasive for medically fragile patients. Endovascular 
treatment, with a complication rate of 5.4%, is increasingly 
preferred.4 Covered stents, along with suture-based vascular 
closure devices, are commonly employed.5

The VIABAHN for vascular repair is a self-expandable 
nitinol stent with an expanded polytetrafluoroethylene 
membrane and heparin coating. It is preferred for axillary-
subclavian vessel injuries due to its low profile and reduced 
friction. Navigating VIABAHN with 9–10 mm diameter 
requires 8-Fr sheaths. In emergencies where long-profile 
sheaths are unavailable, the pull-through technique with an 
8-Fr sheath of short length can be employed.6 In this case, 
even though the sheath only reached the descending aorta, 
the pull-through technique enabled the stent system to ad-
vance through the curved vessel.

Adequate perfusion from the contralateral VA to the 
entire vertebrobasilar system is vital when covering the 
VA orifice.7 Selective vertebral angiography helps visualize 
collaterals of posterior circulations and assess tolerance for 
sacrificing the VA. In cases with controversial collaterals, 
balloon occlusion tests may be considered.

Postoperative management lacks consensus on anti-
thrombotic regimens and duration. While dual antiplatelet 
therapy with aspirin and thienopyridine is standard for pe-
ripheral artery disease, due to bleeding vulnerability in this 
case, only aspirin was administered here to prevent in-stent 
thrombosis, with no observed complications. Long-term 
patency is also uncertain, with reported 12-month patency 
rates ranging from 56.1% to 97%, depending on the vessel 
size and location.8,9

Covered stents can effectively treat large vessel injuries 
requiring immediate hemostasis. A recent study on trau-
matic axillo-subclavian artery injuries reported the propor-
tions for open surgery, endovascular repair, and planned 
hybrid approaches as 23%, 18%, and 25%, respectively.10 
Open surgery remains indispensable in the trauma setting, 
as arterial injuries often involve vessel transection or severe 
external bleeding, which can lead to hemodynamic insta-
bility. Furthermore, these injuries are frequently associated 
with complex conditions, such as concomitant vein damage, 
bone fractures/dislocations, and brachial plexus injury, ne-
cessitating the comprehensive approach provided by open 
surgery. For both iatrogenic and traumatic major vessel 
injuries in hemodynamically stable patients, endovascular 
repair offers significant advantage of its minimally invasive 
approach particularly when direct surgery is complicated by 
underlying or anatomical factors, though uncertainties exist 
regarding remote complications.

CONCLUSION

This case demonstrates the successful endovascular treat-
ment of an iatrogenic SA injury from a dialysis catheter using 
VIABAHN stentgraft. It underscores the effectiveness of en-
dovascular repair as a viable alternative when direct surgery 
is not feasible. In emergency settings, where long sheath is 
not available, the pull-through technique can facilitate the 
advancement of the stent system.
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