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Surgical removal of a peripheral venous
catheter fragment in the heart in a preterm
infant
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Abstract

Peripheral venous catheter fracture with cardiovascular embolization is a rare but potentially serious complication.
Herein, we report a case of peripheral venous catheter fracture with embolization in right ventricle in a preterm
infant. The catheter fragment was successfully removed by surgical procedure via median sternotomy under
cardiopulmonary bypass(CPB).We hope this case will increase awareness of this rare complication and improve

cannulation safety.
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Introduction

Peripheral venous cannulation is a widespread and
routed medical procedure. Although it is generally a safe
procedure, it may cause some common complications
such as phlebitis, infiltration, occlusion and dislodgement
[1]. Peripheral venous catheter fracture with cardiovas-
cular embolization is a very rare but potentially serious
complication. The embolized catheter fragment could
cause arrhythmia, pulmonary symptoms, septic syn-
drome, valve insufficiency, thrombosis, and even cardiac
perforation [2, 3]. Herein, we report a case of peripheral
venous catheter fracture with embolization in right ven-
tricle in a preterm infant. The catheter fragment was suc-
cessfully removed by surgical procedure under CPB.
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Case report

A 1-day-old female born after a 34-week gestation with
a birth weight of 2.8 kg was admitted to the local hospi-
tal due to pneumonia. A peripheral venous catheter was
planned to place in the right median cubital vein for med-
ication and intravenous fluids. During cannulation, the
catheter accidentally fractured and the distal fragment
migrated into the vein. An immediate vascular ultra-
sound showed no fragment in the upper extremity veins.
The patient was immediately transferred to our hospital.
The echocardiography demonstrated a foreign body of
15 mm line-like strong echo in the right ventricle, which
was close to the anterior wall of the right ventricle (Fig. 1,
video 1), with a 2.7 mm patent ductus arteriosus(PDA)
and a patent foramen ovale (PFO). However, chest X-ray
could not clearly show the catheter fragment. Although
the patient was asymptomatic, the embolized catheter
fragment in the cardiac chamber may lead to serious
complications and require prompt removal. Because
the plastic catheter fragment did not have radio opaque
substance, it could not be shown by X-ray, percutaneous
retrieval under fluoroscopy guidance was not feasible.
We had also considered ultrasound-guided percutaneous
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Fig. 1 Echocardiography demonstrated a foreign body of 15 mm with
line-like strong echo, which was close to the anterior wall of the right
ventricle

Fig. 2 The catheter fragment (yellow arrow) was found trapped in the
chordaes of anterior leaflet, and one tip of the fragment was in the right
ventricle and the other in the right atrium

retrieval, but the catheter fragment was small and
attached to the anterior wall of the right ventricle, so it
was difficult to snare. The surgical removal of the cathe-
ter fragment was performed via median sternotomy with
CPB established by aortobicaval cannulation, and the
ductus arteriosus was ligated. After the aorta was cross-
clamped, the right atrium was opened. The catheter frag-
ment was found trapped in the chordaes of the anterior
leaflet, and one tip of the fragment was in the right ven-
tricle and the other side in the right atrium (Fig. 2). We
removed the catheter fragment (Fig. 3) and closed the
foramen ovale.The postoperative recovery was unevent-
ful. The patient was discharged 12 days after operation
and no complication. During the 18 months follow-up,
the patient was asymptomatic.
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Discussion

Cardiovascular embolization of iatrogenic catheter frag-
ment is an uncommon but well-known complication. The
incidence of this complication varies from 0.2 to 4.2% [3].
This kind of embolization mainly occur with port cath-
eter fragments and peripherally inserted central catheters
[3, 4], peripheral venous catheters are very rare, only
a few case reports of this complication [5, 6].The guide
needle reinsertion was described as the most common
mechanism for peripheral venous catheter fracture [5, 7].
In this way, guide needle into an already advanced plastic
sheath. The sheath might be curved due to the insertion
angle or the trajectory of veins. Advancing the needle
may partially or entirely transect the plastic sheath. We
speculated that our case was probably above mechanism
and was related to an improper procedure. The most
common site of embolization is the pulmonary artery fol-
lowed by the right atrium, right ventricle and the supe-
rior vena cava or peripheral vein [3, 8]. In our case, the
catheter fragment was trapped in the chordaes of the
anterior leaflet, and one tip of the fragment was in the
right ventricle and the other in the right atrium.

Clinical symptoms of catheter embolization included
catheter malfunction, arrhythmia, pulmonary symptoms,
septic syndrome, valve insufficiency, thrombosis, and
even cardiac perforation. Meanwhile, there were 24.2% of
cases were asymptomatic [3]. Children presented higher
rates of asymptomatic cases and septic symptoms [4]. In
most cases, the foreign body removed as early as possi-
ble, but in a few cases, conservative management could
be performed according to the symptoms, size and loca-
tion of the foreign body, life expectancy and other fac-
tors [9, 10].In this case, the patient was a preterm infant,
and the catheter fragment was in the right heart chamber
with PDA and PFO. Even if the patient was asymptom-
atic, the risks of mural thrombosis and infective endo-
carditis remained a threat, and there was a potential risk
of catheter fragment migrating into the systemic circula-
tion through PFO or PDA. Rothman reported a case of
umbilical venous catheter fragment crossed through PFO
with the distal end in the left atrium [11]. Based on the
above risks, we planned to remove the catheter fragment
promptly.

The methods of retrieving catheter embolization
include surgical procedure [5] and percutaneous retrieval
[12-14]. A systematic review found that 93.5% of embo-
lized catheter fragments were retrieved percutaneously,
only 2.3% of cases need surgical removal [3]. Pazinato
and colleagues reported that the success rate of percuta-
neous retrieval of embolized fragments in children was
96.6% [4]. In this case,. Based on the size and location of
the catheter fragment, and it was not be shown by X-ray,
we evaluated the percutaneous approach was not feasi-
ble.Finally, we chose surgical procedure.
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Fig. 3 The embolized catheter fragment was removed

Conclusion

Peripheral venous catheterization is a widespread medi-
cal procedure. Despite this procedure is generally simple
and safe, it is essential to prevent the complication of
catheter fractureand catheter fragment embolization.
Repeated needle reinsertion should be avoided during
cannualtion, and the integrity of the catheter should be
carefully checked when it was removed. .
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