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ABSTRACT

Right heart catheterization

Central Vein Catheterization (CVC) is a safe procedure with occasional complications. latrogenic arteriovenous
fistula may happen during CVC, among which subclavian artery-internal jugular vein fistula is extremely rare. The
clinical presentations vary from asymptomatic to heart failure. Surgical repairment can be challenging due to the
anatomic obstacle and high risk of bleeding. Here we present a case report of iatrogenic subclavian artery-internal
jugular vein fistula in a young woman who received successfully surgical repairment with balloon-assisted occlusion.
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INTRODUCTION

Central Vein Catheterization (CVC) is an invasive procedure
that allows medicine administration, hemodynamic monitoring
and percutaneous treatment. Catheters are chosen based on
clinical requirements, such as tunneled catheter maintains long-
term central vein access for medicine administration, Swan-Ganz
catheter offers real-time hemodynamic parameters for unstable
patients during right heart catheterization. Though CVC
procedure is simple and safe, complications occasionally happen
when there is anatomic variation. latrogenic arteriovenous
fistula rarely occurs during catheterization, and lead to heart
failure or even death sometimes [1]. Challenging for surgical
repair depends on the location of fistula and risk management
during operation, such as bleeding, artery damage, and organ
failure [2]. Here we present a patient with iatrogenic subclavian
arteryjugular vein fistula after right heart catheterization. She
received successful surgical repairment with balloon-assisted
occlusion and recovered well thereafter.

CASE PRESENTATION

A 27-year old female presented moderate neck pain and nausea
after right heart catheterization via internal jugular vein
approach two days earlier. The patient underwent surgical
repairment of Atrial Septal Defect (ASD) nine months ago.
Right heart catheterization was suggested at her first follow-up
because of the severe pulmonary arterial hypertension before
surgery. Physical examination revealed a continuous murmur
above right clavicle. Vascular ultrasound indicated a
communication between subclavian artery and internal jugular
vein with colorful blood flow signal (Figure 1A). Computed
Tomography Angiography (CTA) imaging showed a fistula
between subclavian artery and internal jugular vein with
approximately 3 mm diameter (Figure 1B). Endovascular
treatment would be inappropriate because the fistula was very
close to the bifurcation of internal carotid artery (Figure 1C).
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Figure 1: Image of subclavian artery-internal jugular vein fistula
on ultrasound and CTA. A) Vascular ultrasound imaging; B)
CTA imaging indicates the detail of fistula location; C)
bifurcation of internal carotid artery.

Note: F: Fistula; ICA: Internal Carotid Artery; RIJV: Right
Internal Jugular Vein; RSA: Right Subclavian Artery.
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Figure 3: Surgical repairment process with balloon-assisted
occlusion. A) Dilated balloon occludes blood flow in subclavian
artery; B) Fistula opening on subclavian artery is seen in the
clean surgery field, black arrow indicates fistula opening; C)
DSA post-surgery indicates successful artery repairment.

Routine surgical approach might not be able to expose the
fistula, which would lead to uncontrolled blood loss and severe
injury to the patient. Given the experience that using balloon-
assisted occlusion during great artery surgery significantly
reduced the blood loss and surgery time, surgical repairment
with balloon-assisted occlusion under a general anesthesia was
planned to close the fistula. Angiography before surgery
confirmed a leak from subclavian artery to internal jugular vein
(Figure 2A), and the opening of fistula on subclavian artery was
close to internal carotid artery (Figure 2B).

Figure 2: Angiography before surgery. A) Frontal position;
B) Left lateral position.

Note: F: Fistula; ICA: Internal Carotid Artery; RIJV: Right
Internal Jugular Vein; RSA: Right Subclavian Artery.

An 8 mm x 20 mm balloon dilatation catheter (SterlingTM,
Boston Scientific, MA, USA) was preplaced on the fistula
opening via right femoral artery access. Then a supraclavicular
approach with transverse incision was performed to surgical
close the fistula. Opening on internal jugular vein was first
identified and sutured with a 6-0 polypropylene suture. The
assisting balloon was soon dilated at 8 atm after fistula opening
on subclavian artery was discovered. Blood flow in subclavian
artery was occluded without significantly affecting in internal
carotid artery (Figure 3A). Close of the fistula opening was
completed in 5 min without any blood interference (Figure 3B).
Digital Subtraction Angiography (DSA) later confirmed
successful surgical repairment of subclavian artery without
leaking or stenosis (Figure 3C). There was no remarkable change
in hemoglobin after surgery. The continuous murmur and neck
pain disappeared immediately after surgery. The patient
recovered well and was discharged two days later.
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DISCUSSION

Right heart catherization is one of the common procedure that
CVC. By placing the catheter into pulmonary,
hemodynamic parameters easily obtained and
monitored. Jugular vein, subclavian vein, and femoral vein are
used for right heart catheterization with different advantages.
Jugular vein and subclavian vein are convenient for daily

needs
can be

maintenance. Femoral vein is preferred when straight approach
is need. Being an invasive procedure, complications during CVC
varied among different veins. Hematoma and artery injury are
difficult to treat in jugular vein and subclavian vein because of
anatomic features. Differently, thrombosis are more seen in
femoral vein after catheterization due to the longterm
immobilization. Among broad types of complications, iatrogenic
arteriovenous fistula is uncommon but can be seen during
CVCs [3]. Ultrasound guided central venous catheter insertion
will significantly reduce the incidence of such complications,
nonetheless, abnormal anatomy, blind puncture at emergency,
lack of experience, and other reasons still cause iatrogenic
arteriovenous fistula [4]. Inappropriate puncture site, sharp
puncture angle, and deep insertion of the needle would also
increase the chances of iatrogenic arteriovenous fistula between
different vessels. Whenever this rare complication happens,
repairment is necessary to reduce the symptoms and long-term
complications. Though less invasive, endovascular treatment
might not be considered when the fistula locating near to the
original of other arteries [2,5]. In addition, high cost of the stent
used for endovascular treatment also limits its clinical usage. On
the contrary, surgical treatment offers a comprehensive solution
to repair all kinds fistula,
complications, such as large amount of blood lost and artery
damage, could be fatal. Due to the surgical process, stenosis of
impaired vessel, residual fistula, and wound infection may
happen postoperation. Additional surgical wound and
prolonged in-hospital duration are also unacceptable for most

of arteriovenous however,

patients. Therefore, carefully operation during catheterization is
most important to avoid iatrogenic vascular damage.

Clinical diagnosis of arteriovenous fistula depends on physical
examination and imaging findings. Continuous murmur on
puncture site always indicates a vascular damage [6]. Vascular
ultrasound indicates arteriovenous fistula with colorful blood
flow signal across the vessels [7]. CTA confirms the
communication between artery and venous with anatomic
details. Multiple imaging will help making repairment plan to
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reduce the surgical risks, where vascular angiography may be
further required [8].

Artery bleeding during operation is one of the most adverse
complications that interfere surgical process as well as organ
perfusion for surgical repairment of arteriovenous fistula.
Careful preparation before surgery and advanced suture
technique may reduce the risk [2]. Total circulatory arrest and
median sternotomy approach provide more convenience during
surgery, though extensive wound will prolong the duration of
hospitalization [9]. Instead, hybridized strategy including surgical
repairment and endovascular treatment/assistant may minimize
the invasive approach [10]. For those who are not suitable for
endovascular treatment, balloon-assisted occlusion is used
during vascular surgery to reduce blood loss and improve
operation performance [11].

The iatrogenic arteriovenous fistula in our case happened
between subclavian artery and internal jugular vein, which
might be the result of too deep insertion of the needle. The
lower position of the fistula led to great difficulties in dissecting
and bleeding during
repairment. Median sternotomy approach was considered at
beginning but abandoned later given the history of previous
cardiac surgery. Balloon-assisted occlusion in our case not only
reduced the blood loss and provided clear operation field, but
also minimized the invasive approach and shortened recovery

subclavian ~artery control surgical

time.

CONCLUSION

Successful surgical repairment of iatrogenic arteriovenous fistula
relies on two major factors. One is multiple imaging assessment
before surgery to identify the location of fistula, which helps to
accurately locate the balloon and perform the occlusion. The
other is closely collaboration between surgical team and
interventional team, which significantly lower the risk. Our
patient recovered well at 3-months follow-up. We here provide a
good solution for surgical repairing iatrogenic arteriovenous
fistula less invasively.
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