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Abstract
Objective: To evaluate the long term outcomes of implantable chest ports in pediatric oncology patients.
Material and methods: The study includes chest port insertion procedures performed in a total of 68
pediatric oncology patients (31 girls and 37 boys) at Department of Interventional Radiology between
October 2014 and October 2016. Mean age of the patients was 6.28 years (range 6 months-16 years). All
procedures were performed under ultrasonography and fluoroscopy guidance. All data were analyzed
restrospectively.
Results: Technical success of all procedures was 100%. Duration of use is mean 199 days for chest port
catheter (range 1-302 day). Perioperative complications developed in 4 patients (n=2 jugular vein and
port pocket site hemorrhage, n=2 catheter malposition) and long-term complications developed in 9 (n=2
catheter malposition, n=1 insertion site infection, n=3 catheter-related blood stream infection, n=3 skin
dehiscense). Premature catheter removal occurred in 8 patients.
Conclusion: Insertion of ultrasonography and fluoroscopy-guided implantable port devices results in
high technical success and low complication rates. This condition suggests that interventional
radiologists would come in the foreground in this field.

Keywords: Implantable port devices, Interventional radiology.
Accepted on February 08, 2017

Introduction
Chemotherapy agents may be harmful and toxic for peripheral
vessels in children with oncologic diseases who need long term
medical treatment. However increased number of punctures
may lead to pain and anxiety in pediatric patients. Therefore
implantable chest port device which is a safe method that could
tolerate the effects of chemotherapy agents has become an
integral part of venous access [1]. Chest port insertion may
lead to perioperative, technical problems like pneumothorax,
hemorrhage or long term effects like infection (exit site, tunnel,
pocket site, blood stream infection), catheter dysfunction,
mechanic problems (catheter fracture or catheter displacement,
catheter thrombosis) [2,3]. In this study, we aimed to present
our experience about implantable chest port insertion
performed at Department of Interventional Radiology in
pediatric cancer patients.

Material and Method
Patients
This study includes chest port procedures performed in 68
pediatric hematology-oncology patients at Department of
Interventional Radiology between October 2014-August 2016.
This retrospective study was approved by the institutional
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Review Board of our institution. A written informed consent
was obtained from each patient.
Of the patients, 31 were girls and 37 were boys, mean age was
6.28 years (range 6 months-16 years). 39 patients had acute
lymphoblastic leukemia, 15 patients had acute myeloblastic
leukemia, 5 patients had lymphoma, 5 patients had Wilm’s
tumor,
and
4
patients
had
hemophagocytic
lymphohistiocytosis.

Procedure
All procedures were performed under general anesthesia,
anesthesia consultation was made prior to the procedure.
Prothrombin time and platelet values of the patients were
checked after approval had been obtained from the anesthetist
(PT>17 Sec, PLT>50000/mm3). All patients had been using
broad spectrum antibiotics, therefore prophylactic antibiotic
was not needed to use. The whole chest and neck regions were
stained with povidone-iodine up to mandible after the patients
had been taken to supine position. Thereafter the patient was
covered with sterile drapes. The interventional radiologist
conducted the procedure in accordance with sterilization rules.
8-10 F low profile single lumen port catheter was used for
older children and 6F (Polysite, Vygon, Italy) catheter was
used for infants or smaller children. All venous interventions
were performed from the right internal jugular vein under
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ultrasonography and fluoroscopy. The incision was done from
2 cm caudal part of clavicle. 21 gauge needles were used for all
jugular punctures. Subcutaneous port pocket was opened with
blunt dissection so as to be sufficient for port. Afterwards a
tunnel was opened subcutaneously using a tunnel device up to
jugular puncture site. Peel-away sheath was placed over the
guide-wire. The catheter was placed after the guide-wire had
been removed using a dilator within the peel-away sheath.
While the peel-away sheath was being removed from one side,
the catheter was preceded into the sheath in another side. After
catheter tip was ensured to be at vena cava superior junction
through fluoroscopy, subcutaneous tissue was closed with 3.0
vicryl suture, skin was closed with 3.0 ethilon suture. Port
reservoir was checked through making a sufficient aspiration
with Huber needle. The procedure was terminated after
washing with heparinized saline (Figure 1).

related infection due to Enterococcus spp. growing 13 days
after catheter insertion and the port catheter had to be removed.
Table 1. Perioperative and long term complications of implantable
chest port procedures
Perioperative and long-term complication rates
Perioprerative complication
Jugular vein site and
port pocket site hemorrhage

n=2

2.94%

Catheter malposition

n=2

2.94%

Catheter malposition

n=2

2.94%

Insertion site infection

n=1

1.47%

Catheter- related blood stream infection

n=3

4.40%

Skin dehiscence

n=3

4.40%

Premature catheter removal

n=8

11.76%

Long-term complication

Late catheter infection was detected 95,142,203 days after port
catheter insertion. Coagulase negative Staphylococcus aureus
was detected in one of these patients and he/she had significant
edema, erythema and cellulitis findings at port site. So port
catheter was removed. Pseudomonas aeruginosa was detected
at port site in 2 patients, one patient had skin dehiscence. Port
catheter was removed in these two patients. Skin dehiscence
was observed in 3 patients in whom no clinical or laboratory
findings of infection were detected. Skin and port pocket was
revised and port reservoir was placed again.

Figure 1. Steps of port insertion procedure. The arrow shows needle
in the jugular vein under US guidance.

Catheter malposition-related catheter dysfunction was detected
in 2 patients 150 and 183 days after port catheter insertion.
Chest port catheter was placed again in these patients.
Perioperative pneumothorax, hemothorax, air embolism were
seen in no patients. Also venous thrombosis and fibrin sheath
were not encountered.

Results

Discussion

Port insertion procedure was performed with 100% success in
all patients. Port catheter was removed in the ratio of 72%
(49/68) during the study period, 27.9% (19/68) are still being
used. Mean duration of use is 199 days for port catheter.
Dysfunction was detected in the aspiration done from port
reservoir in 3 patients in perioperative period (Table 1). In
fluoroscopy control, port catheter was detected to have an
angulation at jugular entrance point. So port catheter was
revised using guide-wires. A control CT was obtained as
haemoglobin values were seen to decrease within the same day
in 2 patients. CT results did not reveal a significant hematoma.
However a leakage was detected at jugular entrance point in
one patient and from port pocket in another. The first patient
was revised with 8F catheter through over-sizing the 6 F
catheter and the leakage stopped. Port catheter had to be
removed totally in the latter. Hemorrhage site was detected and
cauterized. One patient was diagnosed with early catheter-

Chest port device is an indispensable venous access in
pediatric oncology patients. Port reservoir’s staying beneath
the skin and forming a natural barrier provide great advantages
in patients who are already immune-compromised. However
some complications may develop after port insertion. While
publications about port insertion are available reported by
pediatric surgeons and interventional radiologists, papers are
also available comparing data of both groups [4-6].
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In this study, outcomes of paediatric oncology patients who
were inserted port at Department of Interventional Radiology
during recent 2 years are discussed. Because port insertion had
been performed by paediatric surgeons before this period.
Paediatric surgeons usually insert port catheter with anatomic
landmark technique. Many studies have reported that imageguided percutaneous techniques reduce procedure-related
complications [4,5,7].
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Detection of jugular vein may be difficult particularly in
infants. USG-guided puncture is an easy and safe method. Use
of fluoroscopy provides great advantages with regard to detect
perioperative catheter dysfunctions immediately. Dysfunction
developed in 2 of our patients due to angulation at jugular vein
entrance. We could correct this through guide wires under
fluoroscopy in the course of the procedure. Technical success
rate was 100% in our study. Premature catheter removal rates
are 13% (8% due to infection and 5% due to blockage) in
Munro et al. study. Also in Ross et al. study prematüre catheter
removal rate is 12%. These results are closing similar to our
study [8,9]. In this study, early complications developed in a
total of 3 patients including haemorrhage at port catheter
entrance, at port reservoir localization in 2 patients, early portrelated infection in one patient. In the late period, catheter
malposition-related infection was observed in 2 patients and
catheter-related infection developed in 3 patients, these rates
are consistent with the other series [2,3,6,10,11].
The limitation of our study is that we could not reach detailed
data about port catheters inserted by pediatric surgeons when
we analyzed data retrospectively. Therefore we could not make
a comparison.
In conclusion, vast majority of port devices were being inserted
by paediatric surgeons before. We consider that interventional
radiologists come in the foreground in that field while the
importance of imaging-assisted insertion of port devices is
gradually increasing.
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