
VASCULAR & INTERVENTIONAL RADIOLOGY
Iran J Radiol. 2018 October; 15(4):e57936.

Published online 2018 July 3.

doi: 10.5812/iranjradiol.57936.

Case Report

Endovascular Management of Iatrogenic Internal Jugular

Vein-Subclavian Artery Fistula Formed by Inadvertently Misplaced

Hemodialysis Catheter: A Case Report

Mohammad Gharib Salehi 1, *, Alireza Rai 2, Mohammadreza Sobhiyeh 3 and Elham Shobeiri 1

1Department of Radiology, Imam Reza Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran
2Department of Cardiology, Imam Ali Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran
3Department of Surgery, Imam Ali Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran

*Corresponding author: Mohammad Gharib Salehi, Department of Radiology, Imam Reza Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran. Tel:
+98-9183750503, E-mail: drmsale2000@yahoo.com

Received 2017 July 10; Revised 2018 April 26; Accepted 2018 May 06.

Abstract

Right internal jugular vein catheterization is a way to establish a temporary dialysis vascular access. Arterial injuries including
inadvertent arterial cannulation and/or arteriovenous fistula formation are one of the most clinically important complications of
hemodialysis catheter placement. Endovascular management of these conditions is a promising treatment option, especially for
aged and co-morbid patients. This report represents a case of internal jugular vein-subclavian artery fistula formed by inadvertently
misplaced double lumen tunneled cuffed central venous catheter that was treated successfully with covered stent graft placement.
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1. Introduction

Central venous catheterization is a common clinical
procedure to establish a temporary dialysis vascular ac-
cess. Right internal jugular (RIJ) vein is the preferred site
of hemodialysis catheter placement (1). Various compli-
cations are associated with RIJ catheterization; of partic-
ular significance are arterial injuries (e.g. massive bleed-
ing, inadvertent arterial cannulation, arteriovenous fistula
formation, and pseudoaneurysm) (2, 3). The incidence
of serious arterial trauma after RIJ cannulation is seldom
(about 1/1800) and subclavian artery injuries are even more
rare; these complications may be fatal (3). Endovascu-
lar treatment has a promising role in the management of
such conditions (2, 4). We report endovascular manage-
ment of a case of internal jugular vein-subclavian artery
fistula formed by inadvertently misplaced double lumen
tunneled cuffed central venous catheter.

2. Case Presentation

A female patient was referred to our interventional ra-
diology department for management of inadvertent arte-
rial catheterization after RIJ cannulation. The patient was

a 57-year-old white woman with a history of type II dia-
betes, hypertension, and end stage renal disease (ESRD).
She was on hemodialysis three times per week through
the formerly placed right jugular vein catheter which was
malfunctioned. Earlier that day, the vascular surgeon
placed the tunneled RIJ hemodialysis catheter under gen-
eral anesthesia using ultrasonography guidance and re-
moved the antecedent catheter in the operating room.
This procedure was done in a scheduled nonemergency sit-
uation. Pulsatile bright red blood backflow through the
newly placed catheter was noted in the recovery room. Our
team was consulted for removal of the misplaced catheter.

The patient had stable vital signs and was conscious
at arrival. Physical examination was unremarkable un-
less for a bruit over the supraclavicular region, multiple
scars and other cutaneous injuries on the right side of the
neck due to previous cannulation attempts. Distal pulses
were intact; the body mass index (BMI) was 29 and the
neck anatomy appeared normal. 12-Fr tunneled double lu-
men hemodialysis catheter (Arrow; Teleflex, Pennsylvania,
United States) was placed through the right internal jugu-
lar approach. The patient had one episode of significant
bleeding from the puncture site in the recovery unit which
dropped her blood pressure and required fluid resuscita-
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tion and direct pressure in order to control the hemor-
rhage. Post catheterization chest x-ray revealed that the
catheter tip was not in the venous system; no other signif-
icant finding was noted (e.g. pleural and/or pericardial ef-
fusion, and pneumothorax).

CT angiography was performed after suspected inad-
vertent catheter placement. The catheter entered the sub-
clavian artery slightly distal to the brachiocephalic bifurca-
tion and proximal to the right vertebral artery origin (Fig-
ure 1A).

After administrating 450 milligrams of clopidogrel
orally, the patient underwent conventional angiography
through femoral artery access under regional anesthesia
in order to remark possible percutaneous/endovascular
management of the lesion. CT angiography findings were
confirmed and the carotid-vertebral systems were normal
(Figure 1B). We obtained the written informed consent
from the patient and his family concerning potential verte-
brobasilar circulation stroke and explained other probable
complications including myocardial infarction, excessive
uncontrollable hemorrhage, and possible open surgery.
The vascular surgical team and their operating theatre
were prepared for emergency situations.

First, we decided to attempt both temporary balloon
occlusion and external compression simultaneously to ob-
tain hemostasis. Removing the catheter and applying pres-
sure without any other intervention was not an option
since there was no direct pressure route and the arterial
injury was remarkable. We inflated a 6 × 60 mm PTA bal-
loon catheter (FoxCross; Abbott Vascular, Illinois, United
States) over the dialysis catheter entry area. At the same
time, we withdrew the dialysis catheter and applied exter-
nal compression on the affected site for 20 minutes under
fluoroscopic guidance. This procedure failed to seal the
injury and the subsequent angiogram revealed the 4 mm
right subclavian artery defect 13mm distal to the brachio-
cephalic bifurcation and 9 mm proximal to the right verte-
bral artery origin. This defect was in connection with the
jugular vein and consistent with high flow fistula forma-
tion (Figure 2).

Right side subclavian artery branched off the vertebral
artery 22 mm from its origin. Since the left vertebral path-
way was the dominant route for posterior circulation and
it had no obvious arterial disease on antecedent angio-
graphic examination, in this case, it was not necessary to
perform the right vertebral artery occlusion tolerance test
prior to sacrificing.

The uppermost arterial diameter at the site of the
right subclavian arterial defect was 7 mm at angiography
image. Given that, after intravenous administration of
5000 units of heparin, we introduced 7 × 37 mm balloon-
expandable covered peripheral stent graft (BeGraft; Bent-

ley, Hechinger, Germany) transfemorally and inflated it
over the arterial laceration. Having in mind the need for
exact stent placement, controlled deployment, and flexi-
ble sizing, we preferred balloon-expandable covered stent
over the self-expandable stent. Also, using balloon expan-
sion helps to further expand the stent by using larger bal-
loons. The proximal end of the stent was at the right sub-
clavian artery origin and 37 mm away from the origin was
the distal end. The placed stent covered both the arte-
riovenous fistula and vertebral artery. This intervention
also failed. The angiogram revealed continuous extrava-
sation and fistulous communication despite placement of
the stent graft, possibly due to both small stent diameter
and short stent length selection. The placed stent did not
migrate distally (Figure 3). So, we chose a wider and longer
stent and the second 8 × 60 mm balloon expandable cov-
ered peripheral stent (Atrium Advanta V12; Maquet Getinge
Group, Rastatt, Germany) was placed over the same area
again. The proximal end of the stent was at the right sub-
clavian artery origin and 60 mm away from the origin was
the distal end. Finally, total occlusion of the fistula, as well
as patency of the right subclavian artery was achieved (Fig-
ure 4).

After successful treatment, we started clopidogrel for
the patient along with continuing her other medication
including lifelong aspirin. The patient was discharged
from the hospital after 4 days without any endovascu-
lar treatment-related complication. The patient was ap-
pointed to regular visits to evaluate new arterial insuffi-
ciency symptoms and physical examination of his right
hand. Clopidogrel was discontinued after two months.
Imaging follow-up after 12 months revealed no significant
complications (kinking, fracture, displacement, and sig-
nificant stenosis) on CT angiogram.

3. Discussion

The incidence of serious arterial trauma after RIJ can-
nulation is seldom (about 1/1800) and subclavian artery
injuries are even more rare; these complications (pseu-
doaneurysm formation, vessel rupture, and frank bleed-
ing) may be fatal (3). There are both surgical and ra-
diointerventional treating options for iatrogenic subcla-
vian artery puncture after venous cannulation with a large
bore catheter (5). Although surgical management is the
treatment option, with recent technical and device ad-
vancements, endovascular procedures are the preferred
treatment for RIJ catheterization-related complications.
Endovascular treatment has less mortality, and is less inva-
sive (2, 4, 5). These procedures have been shown to have
a good long-term outcome especially for vascular injuries
below the clavicle (3, 6, 7). Infraclavicular vascular injuries
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Figure 1. CT angiogram (CTA) of a 57-year-old female patient with significant bleeding after hemodialysis catheter placement showing the catheter (black arrows) penetrating
in both internal jugular vein and subclavian artery (white arrows). A, The tip of the catheter is in the ascending aorta over the aortic valve. B, Angiogram confirms CTA findings.

Figure 2. Angiogram after hemodialysis catheter removal showing the balloon oc-
clusion catheter is in place (black arrows), but the arteriovenous communication is
still ongoing (open black arrows). Right vertebral artery (white arrows) is also noted.

are hard to approach for vascular surgeons and have more
complications.

A variety of applications of various devices such as
covered stents, vascular closure devices, tract emboliza-

Figure 3. First stent has landed in its proper site (black arrows) but the arteriove-
nous connection is not sealed (white arrows)

tion, and balloon tamponade have been described to treat
complications related to inadvertent subclavian arterial
injuries that arise during central venous catheter place-
ment (2, 4, 5). Each device or treatment option is tailored
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Figure 4. Angiography after successful management shows patent subclavian
artery and stent in place (black arrows). There is no extravasation. Right vertebral
artery (white arrows) is also noted.

to condition of the patient and also the exact location of
the arterial injury (5).

We tried not to only withdraw the catheter and ap-
ply external pressure. Evidence suggests that simply re-
moving the misplaced intra-arterial venous catheter with-
out any other intervention is not a safe procedure espe-
cially if a large bore catheter was the blame and the sub-
clavian or brachiocephalic arteries were injured; since the
defect is too big for external hemostasis and there is no di-
rect route for effective external pressure. This technique
has caused more serious complications including massive
hemorrhage, airway compromise, hematoma, stroke, and
pseudoaneurysm (2, 3, 8). Based on these data, the patient’s
age, and history we considered embedding a stent graft
over the injured area.

It has been reported previously that using peripheral
covered stents can successfully manage serious subclavian
artery injuries after iatrogenic puncture (2, 3, 5-7). Use of a
covered stent is especially attractive in cases in which the
subclavian artery is dissected, there is a pseudoaneurysm,
or there is persistent bleeding from the injury site (5).
When choosing a covered stent, the advantage of a balloon-
expandable stent is very controlled deployment and flexi-
ble sizing, as the stent can be further expanded with the
use of larger balloons. In addition, covered stents 5 - 6 mm
in diameter can be inserted through a 6-F guide sheath
and stents as large as 12 mm in diameter can be inserted

through an 8-F sheath (5).
Based on the patients’ file notes the vascular surgeon

used Seldinger technique to perform a catheterization
without fluoroscopic guidance. The primary trocar punc-
ture using 18-gauge needle was ultrasound-guided. No ar-
terial backflow was seen during the first puncture, but
there was small resistance for guidewire and dilator ad-
vance. The guidewire might have entered the subclavian
artery and since no fluoroscopic guidance was used, the
dilatators and catheter were introduced and fixed in the
artery. Since the patient had several former attempts to
catheterize the RIJ vein, we hypothesize previous healed
subtle arteriovenous injuries were prone to guidewire en-
trance, especially if they were introduced by force. Also
Oropello et al. have also mentioned such an injury mecha-
nism while placing central catheters (9).

Dilators can perforate a blood vessel or cardiac cham-
ber if they are forced in too deeply, and they may have
an even greater propensity for causing perforation than
catheters, which are softer. Because the dilator is some-
what stiff, the wire may not be able to successfully guide
it through the vein. So, the other hypothesis is that the
sheath and dilatator injured the wall of the vessels and en-
tered the artery. As a consequence, the catheter was fixed
in the subclavian artery. Dilators are used to dilate the skin
and subcutaneous tissue; they should not be pushed fur-
ther into the vein (8, 9).

The preferred insertion site for tunneled cuffed venous
dialysis catheters or port catheter systems is the right in-
ternal jugular vein. Ultrasound should be used in the
placement of catheters (1). Using fluoroscopy to guide
guidewire course in a non-emergent situation is a verified
clinical procedure which helps to place central lines with
less obstacle. In addition, the position of the tip of any cen-
tral catheter should be verified radiologically (1).

In conclusion, use of ultrasonography and fluoroscopy
as a guide for catheterization results in fewer compli-
cations especially arterial injuries. When one faces an
advertent arterial catheterization, simply removing the
catheter may cause an irreversible condition especially if
the catheter has a large diameter. The catheter should be
left in place. The advent of endovascular management
makes it a preferable choice in treating a patient with this
condition, especially for arterial injuries below the clavicle
and aged patients.
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