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Abstract

Background: Cuffed, double-lumen, tunneled haemodialysis catheters are a common means
of vascular access in paediatric haemodialysis, particularly in infants. Haemodialysis catheter
fracture with distal embolization is a rare complication. Case Report: A 2-year-old boy was
receiving chronic haemodialysis via a right internal jugular cuffed, double-lumen, tunneled
haemodialysis catheter, inserted 3 months previously. He was asymptomatic and was inci-
dentally found to have had embolization of a fractured catheter tip into a segmental branch
of the left pulmonary artery. The catheter was replaced and the embolized fragment success-
fully retrieved, non-surgically, using an image-guided endovascular approach with a loop
snare device. Conclusion: Haemodialysis catheter fracture with distal embolization is a rare
complication in both adults and children and is usually associated with prolonged use and
catheter fatigue. Retrieval of the embolized fragment should always be attempted to prevent
possible complications. Awareness of this potential complication is important to facilitate

diagnosis and management. © 2016 The Author(s)
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Introduction

Haemodialysis requires a means of providing repeated, secure access to the blood-
stream whilst ensuring an adequate rate of blood flow. Cuffed, double-lumen, tunneled hae-
modialysis catheters are a common means of vascular access in paediatric haemodialysis, as
connection to the dialysis circuit is straightforward and needle-free [1] and the access is
immediately useable after insertion.

Disadvantages and shortcomings of prolonged catheter use include thrombotic occlu-
sion, either by thrombus or fibrin sheath [2, 3], catheter-related infection [4], malposition or
migration [5]. Haemodialysis catheter fracture with distal embolization is a rare complica-
tion. We report a case of pulmonary arterial embolization of a fractured haemodialysis cath-
eter tip in a paediatric patient, successfully retrieved via an image-guided, endovascular
technique.

Case Report

A 10-kg, 2-year-old boy with autosomal recessive polycystic kidney disease was receiv-
ing chronic haemodialysis 6 days per week through a 10-Fr double lumen, tunneled Hemo-
Cath® (MedCOMP®, Harleysville, Pa., USA), inserted in his right internal jugular vein 3
months previously. He was asymptomatic when a routine chest X-ray, performed prior to a
planned living donor kidney transplant, revealed embolization of a fractured catheter tip
into a branch of the left pulmonary artery (fig. 1). There were no episodes of catheter dys-
function, thrombosis, line manipulation or infection. No crack or fracture was observed in
the external portion of the catheter. The timing and reason for catheter tip fracture was un-
clear.

In view of the upcoming transplant and need for lifelong immunosuppressive therapy, a
decision was made to attempt extraction of the embolized tip. Interventional radiology re-
placed the catheter and removed the embolized fragment from a segmental branch of the left
pulmonary artery using an image-guided endovascular approach with a loop snare device
(fig. 2), via right femoral access.

Discussion

Embolization of a fractured haemodialysis catheter tip is a relatively rare, and usually
late, complication of tunneled central venous catheter (CVC) placement [6-8]. It occurs more
commonly with the subclavian approach, and the ‘pinch-off sign’ may herald catheter frac-
ture - where the catheter narrows as it travels over the first rib and underneath the clavicle
[8, 9]. However, catheter fracture can also occur when the CVC is placed via an internal jugu-
lar approach [10]. Cases involving catheter tip fracture of dialysis catheters are rare, but in 2
reported adult patients, both were symptomatic [6, 7]. One of them presented with cough,
haemoptysis and right-sided pleuritic chest pain [6], while the other had cough, decreased
appetite and small amounts of sputum production [7]. One previous report of this complica-
tion in 2 children with non-dialysis CVCs involved larger fragments that remained in the
heart, and likely involved the ‘pinch-off syndrome’ [8, 11, 12]. The true incidence of emboli-
zation of the fractured distal segment of haemodialysis catheters is unknown.
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Catheter fracture may be symptomatic with intermittent catheter malfunction, in-
creased resistance to fluid administration, persistent coughing, chest pain and palpitations
[7], but may also be asymptomatic as in our patient.

The cause of the catheter tip fracture in our patient remains unclear. Follow-up chest
radiographs immediately after insertion showed no kinking and confirmed an acceptable
position of the tip at the cavo-atrial junction. There were no problems with inadequate blood
flow during dialysis runs and no episodes of thrombosis or infection. There was no manipu-
lation, such as stripping or adjustment of the catheter after placement. Our patient was
asymptomatic and the catheter tip fracture and distal embolization only became apparent on
a routine pre-operative chest radiograph. Despite the fracture, the catheter tip was still posi-
tioned in the right atrium (fig. 1), which suggests inward migration of the catheter after in-
sertion. The fracture was at the distal (venous) tip of the catheter at the junction of the two
lumens unlike most cases reported previously in the literature, which occurred more proxi-
mally. These findings led us to speculate that the distal migration of the catheter may have
led to repeated kinking or bending of the catheter tip, compromising its integrity with even-
tual fracture of the tip.

Many haemodialysis catheters are designed with a stepped tip to reduce recirculation.
This additional length at the tip between the openings of the proximal and distal lumens
makes it difficult to accurately place both lumens at the cavo-atrial junction in infants and
young children. Often, the more distal tip lies deep within the right atrium. This potentially
predisposes the catheter tip to fracture due to repeated kinking or bending.

The fractured tip can embolize distally anywhere along the blood flow tract, but typical-
ly will remain either in the heart, or the pulmonary vasculature, as in our patient [13]. Other
reported complications include myocardial or valvular rupture, vascular perforation, ar-
rhythmias, thrombus formation, infection, infective endocarditis and pulmonary abscess
[6, 7].

Although there have been reported cases in which the fractured catheter tip remained in
the patients’ pulmonary vasculature without complications [14], we advocate that retrieval
of the embolized tip should be attempted to prevent possible complications. This can be via a
non-surgical, percutaneous approach using a loop-snare device as described in our patient,
or may require a surgical approach if the tip has become embedded or fixed due to fibrosis.

Cuffed, double-lumen, tunneled haemodialysis catheters are a common means of vascu-
lar access in children requiring haemodialysis. Our patient highlights a rare complication of
haemodialysis catheter use that could potentially lead to devastating consequences for the
patient. It is therefore important that nephrologists looking after these patients have an
awareness of this complication to facilitate diagnosis and management.
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Fig. 1. A chest radiograph showing the embolized fractured fragment of the haemodialysis catheter in a
segmental branch of the left pulmonary artery (black arrow).
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Fig. 2. Removal of the embolized fragment of the haemodialysis catheter from a segmental branch of the
left pulmonary artery via an endovascular approach using a loop snare device.
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