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Long-term tunneled hemodialysis catheters (TDC) are used for patients requiring 
hemodialysis (HD). Long term use of TDCs for HD is associated with increased 
complications particularly infections, which significantly increases mortality risk 
compared to using AVFs or AVGs [1]. 
A common malfunction of TDCs is the formation of a fibrin sheath around the 
intravascular catheter. The longer TDCs remain in place, the more likely a patient 
may be to develop a fibrin sheath [2]. The formation of the fibrin sheath is initiated by 
the coagulation cascade. It comprises fibrin, collagen, and thrombi as a reaction to 
the foreign material within the body. The formation of this sheath can complicate the 
removal of the TDC by covering inlet holes of the catheter, disrupting dialysis flow, 
initiating thrombus formation, or increasing the risk of infection [3].
Multiple surgical techniques are described to aid in the removal of TDCs that fail 
traditional removal techniques. Surgical cutdown is a good option for catheters that 
are encased in extensive scar tissue along the tunneling tract. This new incision over 
the extravascular portion of the TDC allows for blunt dissection along the course of 
the catheter but does not solve the problems of intravascular fibrin sheath adhesion. 
Thoracotomy, or the surgical opening of the chest wall, is documented as a last 
resort for surgeons to remove the catheter as it has the greatest risk of complications 
and is the most invasive approach. A catheter left in situ is also described in the 
literature. This involves cutting off the distal end of the catheter while the proximal 
portion of the catheter remains inside the patient which can act as a nidus for 
infection or central venous stenosis [4].

This case report introduces an endovascular technique that enables the successful 
removal of a stuck TDC without additional surgical incisions or catheter transection.

A 69-year-old female Jehovah’s Witness with history of end stage renal disease 
(ESRD) on hemodialysis (via right internal jugular vein Bard 14.5 French x 19cm length 
tunneled dialysis catheter that had been in place for over 5 years presented with a 
broken clamp on her TDC arterial line. She was scheduled for TDC exchange in the 
hybrid operating room.

She was positioned supine. The right neck and chest were sterilely prepped, and she 
was given local anesthetic. The cuff of the catheter was dissected free from the 
surrounding tissue using blunt dissection from the catheter exit site of the skin. Stiff 
0.035 wire was introduced into the arterial port of the catheter with the wire tip 
terminating in the inferior vena cava (IVC) to maintain wire access for TDC exchange. 
However, TDC removal was not possible despite attempts at freeing it by traction 
from two different physicians. Upon any attempts of catheter retrieval, the patient 
complained of chest pain. Fluoroscopy showed the catheter tip positioned in the right 
atrium (Figure 1). 

The decision was made to attempt PTA of the TDC due to the risk of the catheter fracture or other 
possible complications (e.g., central vein injury with bleeding to the mediastinum or heart 
rhythm disturbances). The 0.035 wire was removed, and two V-18 wires were placed (one 
through each port of the TDC). A 3x120mm Sterling SL balloon was loaded onto each wire and 
positioned in the mid-catheter near the jugular-brachiocephalic vein confluence. Both balloons 
were inflated to nominal pressure simultaneously and deflated after a few seconds. Balloons 
were advanced in 3-4 cm increments until PTA had been performed to approximately 1 cm past 
the catheter tip (Figure 2). The catheter was then easily removed over the wire and the TDC 
exchange was performed successfully (Figure 3).
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Figure 1: A Tunneled double-lumen 
hemodialysis catheter was inserted 

through the right internal jugular vein into 
the central vein with the catheter tip in the 

right atrium

Figure 2: Two 3x120mm Sterling SL 
balloons inflated inside the lumen of the 

stuck hemodialysis catheter

Despite the advantages of this technique, various other techniques are reported in 
the literature. Another minimally invasive technique is the removal of a fibrin sheath 
using an excimer surgical laser that is traditionally used to remove pacemakers and 
implantable cardioverter defibrillator leads. This technique allowed for successful 
removal in three patients with stuck hemodialysis catheters [5]. Another minimally 
invasive technique described placing an appropriately sized Vollmar ring around the 
catheter within the vessel and sliding it up to the fibrin sheath, dislodging the 
catheter, and then removing the ring and the catheter. This technique was 
successful in a small case study of 3 patients with stuck central venous catheters
[6]. Additionally, the more invasive cutdown method was modified and had reported 
success. This was performed by releasing the central tunneled catheter, removing 
the intravascular portion, and then cutting down the intravascular portion. This is in 
contrast to the traditional method that cuts before removal of the intravascular 
portion. This result showed a slightly lower complication rate and lower prolonged 
bleed rate than the conventional cutdown method[7]. Finally, the maximally 
invasive thoracotomy is what each of these techniques aims to avoid. While it was 
found to be effective with a 92.3% success rate in a case study of 13 patients[4], 
this paper aims to show the advantages of balloon assisted removal technique due 
to its lower risk of patient complications.

Figure 3: A) A similar case showing remnant fibrin sheath on angiogram after catheter 
withdrawal. B) Fibrin sheath encasing the catheter tip after removal from central veins. 

Balloon dilation is a simple, safe, and highly effective way to remove incarcerated 
long-term central venous catheters. This technique is simple and made the 
procedure more flexible, and possibly less prone to complications, by refraining 
from cutting the catheter and making additional surgical incisions.

Conclusions


