& frontiers | Frontiers in Pediatrics

@ Check for updates

OPEN ACCESS

EDITED BY
Luca Pio,

St. Jude Children’s Research Hospital,
United States

REVIEWED BY
Sofia Vasconcelos-Castro,

Centro Hospitalar Universitario de Sdo
Joédo (CHUSJ), Portugal

Stefano Pezzato,

Giannina Gaslini Institute (IRCCS), Italy

*CORRESPONDENCE
Giorgio Persano
giorgio.persano@opbg.net

SPECIALTY SECTION
This article was submitted to
Pediatric Surgery,

a section of the journal
Frontiers in Pediatrics

RECEIVED 18 May 2022
ACCEPTED 11 July 2022
PUBLISHED 04 August 2022

CITATION
D'Angelo TD, Persano G, Crocoli A,
Martucci C, Parapatt GK, Natali GL and
Inserra A (2022) Case report: Bilateral
pleural effusion secondary to late
migration of a tunneled central venous
catheter in a patient affected by high
risk neuroblastoma.

Front. Pediatr. 10:947351.

doi: 10.3389/fped.2022.947351

COPYRIGHT

© 2022 D’'Angelo, Persano, Crocoli,
Martucci, Parapatt, Natali and Inserra.
This is an open-access article
distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s)
are credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiers in Pediatrics

TvPe Case Report
PUBLISHED 04 August 2022
Dol 10.3389/fped.2022.947351

Case report: Bilateral pleural
effusion secondary to late
migration of a tunneled central
venous catheter in a patient
affected by high risk
neuroblastoma
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The insertion of long-term central venous catheters is a standard of
care for children affected by malignancies, although it can be associated
with life-threatening complications. The present paper reports an unusual
mechanical complication related to the use of a long term tunneled central
venous catheter in a pediatric oncologic patient. An 18 months old child,
diagnosed with stage M high-risk retroperitoneal neuroblastoma, underwent
ultrasound-guided placement of a 6 Fr bilumen long-term tunneled central
venous catheter in the right internal jugular vein prior to the beginning of
induction chemotherapy. The correct position of the distal tip of the catheter
was confirmed by fluoroscopy. After 4 months of regular use of the device, the
patient experienced neck swelling during high-dose chemotherapy infusion.
A chest x-ray showed a dislocated catheter and bilateral pleural effusion. CT
scan demonstrated the tip of the catheter rupturing the medial wall of the right
jugular vein and entering the mediastinum; furthermore, pneumomediastinum,
subcutaneous neck emphysema and bilateral pleural effusion were noticed
and a thrombus was evident in the right jugular vein at the insertion in
the brachiocephalic vein. The patient was then transferred to the Intensive
Care Unit and bilateral thoracostomy tubes were placed urgently (500 mL
of clear fluid were evacuated from pleural spaces). The dislocated catheter
was removed electively on the following day under fluoroscopy. Despite
ultrasound-guided placement and long-term uneventful use of the catheter,
life-threatening central venous catheter-related mechanical complications
can occur; the current case report emphasizes the importance of careful
monitoring of patients with central venous catheters in order to quickly
diagnose and treat potentially lethal complications.
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Introduction

For children with cancer, the insertion of long-term central
venous catheters is standard of care (1, 2). Recent evidence
suggests that the use of ultrasound guidance for venous catheter
placements minimizes the risk of mechanical complications,
such as dislodgment or unintentional pleural puncture (3, 4);
despite these precautions, such complications may still occur.

In the present case report, the authors describe a case of
central venous catheter dislodgment with associated intrapleural
extravasation, occurred 4 months of regular use of the device.

Case description

An 18 months old child was diagnosed with stage M high-
risk retroperitoneal neuroblastoma. As per institutional protocol
and according to current national and international guidelines
(2, 5, 6), after RaCeVA evaluation (7) a 6 Fr bilumen cuffed 3rd
generation polyurethane tunneled central venous catheter was
positioned in the caudal third of right internal jugular vein by an
experienced interventional radiologist, prior to the beginning of
induction chemotherapy. The procedure was carried out under
ultra-sound guidance, with fluoroscopy confirming the correct
position of the catheter’s distal tip. The catheter was secured
in place with a subcutaneously anchored securement device
(Figure 1).

The device worked properly for the whole period (4 months)
of induction therapy; during this time, the patient had no local
trauma, and repeated radiological examinations, performed to

FIGURE 1
Intra-procedural fluoroscopy.
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assess chemotherapy response, verified the correct position of
the catheter tip.

After surgical excision of the primary mass, the patient
received high-dose chemotherapy in preparation for autologous
stem cell reinfusion. During in-hospital infusion of busulfan,
the patient presented neck swelling. A chest x-ray showed
dislocated catheter and bilateral pleural effusion (Figure 2);
the CT scan proved the tip of the catheter had transfixed
the medial wall of the right jugular vein, entering the
mediastinum. At the same time pneumomediastinum,
subcutaneous neck emphysema and bilateral pleural effusion
were noticed, and a thrombus was visible in the right
jugular vein at the insertion in the brachiocephalic vein
(Figure 3).

Given the potential sudden deterioration of the clinical
conditions, the patient was transferred to the intensive care
unit and bilateral thoracostomy tubes were placed urgently.
During the procedure, 500 mL of clear fluid were evacuated
from pleural spaces (350mL from the right, 150 mL from
the left) with a Busulfan concentration of 786.88 ng/mL;
after evacuation of busulfan solution, normal saline was
flushed and aspirated repeatedly through thoracostomy tubes
in order to remove any residue of cytotoxic drug. Once
the patient had been stabilized, the dislocated catheter was
removed electively on the following day under fluoroscopy
(Figure 4).

Post-operative course was uneventful; the patient was
transferred from Intensive Care Unit to the Oncology
Department after 72h. A new central venous catheter was
placed, under ultra-sound guidance, in the left internal jugular
vein 7 days after the removal of the previous catheter,
without complications (Table 1).

FIGURE 2
Chest x-ray showing dislocated tip of the catheter and bilateral
pleural effusion.
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FIGURE 3
CT scan showing dislocated tip of the catheter,
pneumomediastinum and bilateral hydrothorax.

Discussion

The use of long-term tunneled central venous catheters
greatly facilitates the administration of cytotoxic and supportive
therapy to children affected by malignancies (2, 8); on the
other hand, these devices present the risk of insertion-related
complications, which occur in 7-18% patients (9).

Malposition and unintentional pleural puncture are the
two most common mechanical insertion-related problems; they
mainly occur in the early post-procedural period and are most
commonly associated with the use of the “landmark approach”
(10), which consists in the use of anatomical landmarks on the
body surface to guide the venipuncture, such as Sedillot’s triangle
on the base of the neck (8).

Late mechanical complications include occlusion, which is
more likely with catheters placed in the subclavian vein and
is usually related to thrombosis or pinch-off syndrome, and
migration of the tip of the catheter, which may occur with
trauma to catheter site or accidental pulling of the device (3).

Catheter placement techniques have improved in the recent
decades, thanks to the use of ultra-sound to reduce the risk of
malposition and pleural puncture (11-14).

In the present case, the patient had a central catheter
inserted in the right internal jugular under ultra-sound guidance
and fluoroscopic control, which is the most internationally
recommended technique (2, 12); despite these measures,
dislocation of the tip of the catheter occurred as a late
event, probably due to right internal jugular vein thrombosis.
Alternative explanations might be local trauma or accidental
pulling of the line; however, no trauma nor pulling of the line
were reported by parents nor by nursing staff. In addition, the
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FIGURE 4
Removal of the dislocated central venous catheter.

securement device and the catheter cuff were not displaced at
the time of removal.

The occurrence of bilateral pleural effusion in this patient
is difficult to explain. Hydrothorax secondary to infusion
extravasation has been reported as an early complication after
the placement of the catheter; the underlying mechanism
consists in the perforation of the lateral wall of superior vena
cava and subsequent catheter tip misplacement in the thorax,
both because of initial catheter malposition (15) or vascular
erosion (16). In the present case, the bilateral hydrothorax
occurred as a late complication and the vascular erosion
occurred at the level of the internal jugular vein.

The cause of pneumomediastinum is uncertain. The tip of
the catheter was far from trachea, as shown in the radiologic
images (Figures 2, 3), which makes direct injury to airways
extremely unlikely. Direct lesion to visceral pleura could be
an explanation; in such case, hydropneumothorax would be
present and suction should be applied through thoracostomy
tubes to resolve pleural effusion. The absence of pneumothorax
and the fact that thoracostomy tubes were effective even without
active suction makes this explanation improbable. The most
likely explanation is accidental infusion of air through the
dislodged catheter.

We suppose that the thrombus in the distal part of the
internal jugular vein may have progressively dislodged the tip
of the vascular catheter, which eroded the medial wall of the vein
in a proximal site; the solution infused through the dislodged
catheter have then diffused into the mediastinal soft tissues and
into the pleural cavities, even in the absence of a previous trauma
of the pleura itself.

In conclusion, life-threatening central venous catheter-
related mechanical complications may occur despite the use
of all the state-of-the-art measure to reduce the risk of
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TABLE 1 Timeframe of the relevant CVC-related events.

10.3389/fped.2022.947351

Time 0 3 months 4 months 4 months + 1 4 months + 7 15 months
day days
Event Diagnosis of high Last CT scan Evidence of neck swelling CVC removal under ~ CVC replacement Last follow up, no CVC
risk neuroblastoma verifying correct fluoroscopy under ultra sound related problems
position of CVC
CVC placement Rx and CT evidence of
under ultra sound CVC dislodgement

Tube thoracostomy

complications (i.e., polyurethane cuffed catheters, ultrasound-
guided placement and subcutaneously anchored securement
device) and after several months of uneventful use of the catheter
itself; the present case highlights the importance of careful
monitoring of patients with central venous catheters, especially
when they develop unexpected symptoms or when catheters
seem to be malfunctioning, in order to rapidly diagnose and
promptly treat potentially lethal complications.
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