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Original Article

ABSTRACT
Objective: Central venous access catheters (CVC) are crucial for chronically ill patients, especially in pediatric cancer patients. The aim 
of this study was to determine subcutaneous implanted port-catheter-related early and late complications and outcomes of catheters in 
children with malignancy.
Material and Methods: This retrospective study evaluated complications related to subcutaneous implanted port catheters in children 
with malignancies who were hospitalized in the Pediatric Hematology and Oncology clinics.
Results: The mean age of 69 patients (M/F,37/32) at diagnosis were 6.4±4.85 years (6 months-17 years). During the study period, 89 port 
catheters were inserted and 141 complications were detected in 54 (60%) of 89 port catheters in a total of 19226 catheter days. Infectious, 
thrombotic, and mechanical complications were noted in 98 (69.5%), 29 (20.5%), and 14 (10%) port catheters, respectively. Six different 
complications were identified in one port catheter, while seven complications were found in three different port catheters of a patient with 
acute myeloid leukemia (AML). The patients who had severe neutropenia (neutrophil count <0.5x109) on the day of insertion showed more 
complications than non-neutropenic patients (63.6%, p <0.001). Fifty-seven early (40.4%) and 84 late (59.6%) complications were noted. 
The most catheterized vein was the right external jugular vein (n=45), with 32 of these cases resulting in complications. The complication 
rate for the catheters in right external jugular vein was significantly higher than the others (p= 0.024). Infectious complications were most 
prevalent both in the early and in the late periods (p<0.001). Gram-positive bacteria, gram-negative bacteria and fungi were identified 
in 61.6%, 34.9%, and 3.5% catheter cultures, respectively. An antibiotic lock therapy with systemic antibiotics was used in 20 infection 
episodes; and the antibiotic lock failed only in two infection episodes.  
Conclusion: Our study highlighted a high rate of complication-related port catheter removal, with skin flora infections. The choice of vein for 
insertion and the positioning of the port-catheter tip are also key factors contributing to complications. Ensuring proper implantation, usage, 
maintenance is essential to minimize both early and late complications.
Keywords: Children, Complication, Malignancy, Port catheter

INTRODUCTION

Central venous access catheters (CVCs) are essential for 
chronically ill patients, particularly pediatric cancer patients, as 
they provide a long-term route for administering medications, 
blood products, nutritional supplements, and fluids. These 
catheters are typically inserted into a large vessel, with the 
tip extending to the heart or major vessels like the superior 
vena cava (1). Implantable port catheters are often the most 
suitable choice for cancer patients due to their lower risk of 
infection and extravasation (2). However, both the nature of the 
malignancy and the irritative effects of vesicant antineoplastic 
drugs can increase the risk of catheter-related complications 
(3). Early complications, which occur within 30 days of central 

line insertion, primarily include cardiac, vascular, pulmonary, 
and catheter placement issues. Late complications are mainly 
associated with infections and device dysfunction (3, 4).

This study aimed to determine the early and late complications 
related to subcutaneous implanted port catheters, as well as 
the outcomes of catheter use, in children with malignancies 
hospitalized in pediatric hematology and oncology clinics.

MATERIALS and METHODS

This retrospective study evaluated complications related to 
subcutaneous implanted port catheters in 69 children with 
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Statistical analysis

Statistical analysis was performed using SPSS Statistics 
for Windows, version 17.0 (SPSS Inc., Chicago, Ill., USA). 
Descriptive statistics were presented as numbers and 
percentages for categorical variables, and as mean values with 
standard deviations for numerical variables. Chi-square and 
Fisher’s Exact tests were employed to compare categorical 
variables. A significance level of p<0.050 was considered 
statistically significant.

RESULTS

In this study, 89 port catheters of 69 patients were analyzed. The 
mean age of the patients were 6.4±4.85 years (6 months- 17 
years) (Figure 1). Male female ratio was 37/32. Port catheters 
were mostly used in patients with hematologic malignancies 
(n=60, 86.9%), followed by (n=9, 13.1%) patients with solid 
tumors. Forty-six of these patients (66.6%) were diagnosed 
with acute lymphoblastic leukemia (ALL), 14 (20.2%) had acute 
myeloid leukemia (AML) and nine patients had different oncologic 
malignancies (Neuroblastoma (n=4), rhabdomyosarcoma (n=2), 
Wilms tumor (n=1), Ewing sarcoma (n=1), and desmoplastic 
small round cell tumor (DSRCT) (n = 1).

A total of 141 complications were detected in 54 (60%) of the 
89 port catheters during the study period, which included an 
analysis of 19 226 catheter days. The time between port insertion 
and detection of complications was 19 to 546 days. Six different 
complications were detected in one port catheter, while seven 
complications were detected in three different port catheters of 
a patient with AML.

Infectious, thrombotic, and mechanical complications were 
noted in 98 (69.5%), 29 (20.5%), and 14 (10%) port catheters, 
respectively. Nine patients (5%) were febrile on the day of port-
catheter insertion and seven of them developed infectious 
complications, however the complication rates weren’t different 
in patients with and without fever (p=0.150). All complications 

malignancies who were hospitalized in the Pediatric Hematology 
and Oncology clinics of Ankara Children’s Health and Diseases 
Hematology and Oncology Training and Research Hospital 
between January 2014 and June 2015. The patient’s age, 
diagnosis, port-catheter insertion date, the vein in the catheter 
placed, the position of the tip of the catheter, neutrophil 
count and presence of fever at the time of port insertion, port 
catheter, and peripheral blood culture results and if present, 
the treatment characteristics with antibiotics or antibiotic lock 
therapy were recorded. Port-catheter complications of patients 
who underwent hematopoietic stem cell transplantation were 
not included. If a port catheter was removed and a new one was 
inserted in a subsequent session, the new port was considered 
a distinct catheter.

Port catheters were inserted by pediatric surgeons under general 
anesthesia in the operating room of our hospital, 7-10 days 
after the diagnosis of leukemia or solid tumors. Different brands 
and sizes were used based on the patient’s age and weight. 
The catheters were inserted into the vein deemed appropriate 
by the surgeon, without the use of ultrasound guidance. After 
obtaining a blood culture from the catheter, heparinized saline 
(100 international units/ml, 2-3 ml) was administered, and the 
catheter was used the following day. The catheter tip was 
verified using chest radiographs and echocardiography for all 
patients.

Port catheter complications were classified as early or late. 
Early complications were defined as those occurring within the 
first 30 days after catheter insertion, while late complications 
were those that developed after this period. Both early and late 
complications were further examined in three categories.

Mechanical complications included fractures, migration, catheter 
kinking, leakage, extravasation, reservoir rotation, catheter 
failure, pneumothorax, and bleeding. Thrombotic complications 
were classified as partial catheter lumen occlusion (suspected 
when there is an inability to aspirate blood but the ability to 
infuse) or complete venous thrombus (suspected when there is 
an inability to both aspirate and infuse), confirmed by Doppler 
ultrasound or echocardiogram.

Infectious complications were defined as catheter-related 
local infections (indicated by symptoms such as tenderness, 
erythema, induration, and purulent discharge at the catheter 
reservoir), microbiologically documented catheter infections 
(where a bacterium was identified in the port-catheter culture 
but not in peripheral blood), or catheter-related bloodstream 
infections (where the same microorganism was detected 
in both catheter and peripheral blood cultures in cases with 
clinical signs of suspected infection). Coagulase-negative 
Staphylococci (CoNS) and other skin contaminants were 
considered infection-related agents if two blood cultures were 
positive, or if one culture was positive along with clinical signs 
of active infection. Figure 1: Patient Ages at the Time of Complication 
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were more frequently observed in the patient group that was 
neutropenic at the time of port insertion (63.6%, p <0.001), 
while a platelet count below 50 000/mm³ did not influence the 
frequency of complications (%53.4 vs 46.6%, p=0.880). 

Total complications were noted at 7.3 per 1000 catheter days. 
Infectious, thrombotic, and mechanic complications were noted 
at 5, 1.5, and 0.8 per 1000 catheter days, respectively. Fifty-
seven early (40.4%) and 84 late (59.6%) complications were 
noted. Complication types and periods were shown in Table 
I and Table II. Infectious complications were most prevalent 
in both the early and the late periods (p<0.001). Although 
early mechanical and late infectious complications were more 
common, no statistically significant difference was detected 

between the type of complications (p=0.090). Most thrombotic 
complications occurred in the late period (p<0.001).

The vein used for port insertion and the types of complications 
were evaluated. The most used veins were the right external 
jugular vein (n=45; 32 of them complicated) and the left external 
jugular vein (n=25; 12 of them complicated). The complication 
rates of the external jugular vein and internal jugular vein were 
similar, however, the complication rate in the right external 
jugular vein was significantly higher compared to the left external 
jugular vein (50.6% vs 49.4%, p=0.010). All port-catheter tips 
were evaluated using echocardiography, and the frequency of 
complications was significantly higher in patients with catheter 
tips located in the right atrium (RA) (44.9%, p=0.011).

Infectious complications accounted for 98 (69.5%) of the 141 
total complications. Among these, local infections were noted 
in 12 cases (12.2%). Microbiologically documented catheter 
infections and catheter-related bloodstream infections were 
detected in 70 (71.4%) and 16 (16.4%), respectively. Gram-
positive bacteria, gram-negative bacteria and fungi were 
identified in 61.8%, 32.7%, and 5.5% catheter cultures, 
respectively. The most identified microorganisms were 
coagulase-negative Staphylococci (CoNS) and Klebsiella 
species (Table III). Port catheters were removed in 21 infection 
episodes due to infectious complications. Antibiotic lock 
therapy, in conjunction with systemic antibiotics, was used in 
20 episodes of infection. Vancomycin was administered in 17 
episodes for CoNS and Enterococci, while ciprofloxacin was 
used in two episodes for E. coli and one episode for K. kingae. 
Antibiotic lock therapy was ineffective in only two episodes.

Twenty-five (86.3%) of the thrombotic complications were 
classified as partial catheter occlusions. In cases of catheter 
occlusion, a heparin lock was attempted first; if recanalization 
was not achieved, a tissue plasminogen activator (tPA) was 
administered into the catheter lumen. Venous thrombosis was 
detected with doppler USG in four of 29 (13.7%) thrombotic 
complications. The locations of thrombosis were the right 
external jugular vein (n=2), superior vena cava (n=1), and left 
external jugular vein (n=1). Two of the four thromboses were 
acute, and these ports continued to be used with low molecule 
weight heparin therapy. Port catheters that were not recanalized 
with either heparin or tPA were revised or removed, respectively.

Mechanical complications were 10% (n=14) of all complications. 
These were leakage (n=4), reservoir rotation (n=1), extravasation 
(n=3), catheter fracture (n=2), bleeding in the catheter site 
(n=1), and catheter failure (n=3). Pneumothorax, arterial injury, 
air embolism, and arrhythmia did not occur in any patient.

Table I: Types of complications

Complication n (%) per 1000 
days

Infection (n=98)
Microbiologically documented catheter 
infection
Catheter related blood stream infections
Local infections

70 (71.4)

16 (16.4)
12 (12.2)

5

Mechanical (n=14)
Leakage
Reservoir rotation
Extravasation
Catheter fracture
Bleeding in catheter site
Catheter failure

4 (28.5)
1 (7.1)
3 (21.5)
2 (14.3)
1 (7.1)
3 (21.5)

0.8

Trombotic (n=29)
Partial catheter occlusion
Venous thrombosis

25 (86.3)
4 (13.7)

1.5

Table II: Complications of port catheters based on the time 
of occurrence

Complication Mechanical* Infectious* Thrombotic*
Early (<30 days)
(n=57) 10 (17.5) 42 (73.7) 5 (8.8)
Late (>30 days)
(n=84) 4 (4.8) 56 (66.7) 24 (28.5)
Total
(n=141) 14 (10) 98 (69.5) 29 (20.5)

*: n(%)

Table III: Microorganisms identified in port catheter 
cultures
Microorganisms n (%)
Gram positive bacteria

Coagulase negative staphylococcus
Others

Gram negative bacteria
Klebsiella
E. coli
Pseudomonas
Enterobacter
Others

Candida

68 (61.8)
60 (54.6)
8 (7.2)

36 (32.7)
17 (15.4)
5 (4.5)
4 (3.6)
4 (3.6)
6 (5.5)
6 (5.5)

Table IV: Port catheters after complications and outcome
Continuation* Revision* Removal*

Mechanical (n=14) 8 (57) 4 (28.5) 2 (4.5)
Infectious (n=98) 77 (78.5) 0 21 (21.5)
Thrombotic (n=29) 25 (86) 3 (10.5) 1 (3.5)

*: n(%)
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of both fibrin sheath formation and thrombosis increases due 
to the precipitation of the medical drugs, blood components, 
and handling errors (2,16). Neutropenia is another risk factor for 
leading port catheters to infectious complications (17). In the 
mechanical, infectious and thrombotic complication groups, 
early complications were seen statistically significantly in cases 
with neutrophil count <1500/mm3 at the time of port insertion.

Efforts are ongoing to identify effective flushing and locking 
solutions to prevent both infectious and mechanical 
complications associated with port catheter devices (18). 
The use of antibiotic prophylaxis before placement is also 
controversial (19,20). A single dose of antibiotics targeted 
to skin flora is still given to immunocompromised patients 
before the insertion of CVC in some centers. Disinfection of 
the hub, needleless connector, or injection port with alcohol 
or chlorhexidine is also recommended (21). Consistent with 
the literature, we did not use routine antibiotic prophylaxis in 
pediatric cancer patients with port catheters during the study 
period. Studies have shown that implementing a catheter care 
bundle can prolong catheter life and reduce treatment costs by 
decreasing the frequency of infections. The key components of 
the catheter care bundle identified in these studies include skin 
cleansing with chlorhexidine, ensuring sterility during catheter 
insertion, selecting non-femoral veins for insertion, and adhering 
to strict sterility protocols in daily care (22). Devrim et al. (23) 
inserted split-septum catheters and utilized pre-filled syringes 
as part of their catheter care bundle. They demonstrated that 
the use of central line bundles not only decreased the risk 
of catheter-related infections but also prolonged the time to 
develop infections, resulting in cost-effectiveness (24).

In conclusion, port catheter complications remain a significant 
concern for children with cancer, presenting challenges despite 
the availability of standardized practice guidelines. Our study 
highlighted a high rate of complication-related port catheter 
removal, with infections—especially those caused by CoNS, a 
common element of skin flora—being the leading cause. The 
choice of vein for insertion and the positioning of the port-catheter 
tip are also key factors contributing to complications. Ensuring 
proper implantation, usage, and maintenance is essential 
to minimize both early and late complications. Furthermore, 
comprehensive training for clinicians, patients, and caregivers, 
including simulations, hand hygiene education, and the use of 
ultrasound guidance during catheter placement, is essential for 
improving outcomes and preventing complications.

Ethics committee approval

This study was conducted in accordance with the Helsinki 
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In all complications, 78% of the port catheters continued to be 
used, 5% were revised, and 17% were removed. The outcome 
of catheters are shown on Table IV. The most common cause 
of catheter removal was an infection. Coagulase-negative 
Staphylococci, which is the main element of skin flora, are the 
most common infectious agent.

DISCUSSION

The use of port catheters provides significant convenience 
for both patients receiving chemotherapy and healthcare 
workers (5-7). Reported incidence rates of catheter-related 
complications in children with malignancies range from 6% to 
41% (8-10). During our study period, the incidence of port-
catheter-related complications was higher, with complications 
detected in 75% of port catheters, and early complications 
accounting for 40.4% of these. Although our study found a 
higher rate of port catheter-related complications compared 
to the literature, most of the affected ports remained usable, 
as most complications were microbiologically documented 
catheter infections with CoNS. The infection-related catheter 
removal rate has been reported as 9.3% to 26.8% (11).

The overall complication rate was found to be 7.3 per 1.000 
catheter days. In a study including all types of central venous 
catheters, infection, thrombosis, and mechanical complications 
were reported at rates of 3.7, 0.2, and 0.4 per 1.000 catheter 
days, respectively, in patients with hematologic diseases (12). 
Port catheter-related infection rates were reported as 2.5 and 
7.4 per 1.000 catheter days in two different studies from our 
country, which are consistent with our findings (13,14). In 
another study, port catheter-associated venous thrombosis, 
and infections were noted at 0.67 events and 0.84 events per 
1000 catheter days, respectively (15). The higher incidence of 
complications in our study compared to the literature may be 
attributed to factors such as the variety of underlying diseases 
and treatments, differing criteria for classifying complications, 
variations in catheter care protocols, the type of vein used for 
catheter insertion, and the experience of both the insertion and 
management teams. Infectious complications were the most 
prevalent in both the early and late periods, while mechanical 
complications were more common in the early period. The early 
period is representative of the induction phases of leukemia 
treatment in which the patients are not in remission, have 
neutropenia or thrombocytopenia, and are most susceptible to 
infection. A high rate of mechanical complications might have 
been caused due to not using USG or fluoroscopic guidance at 
the time of catheter insertion.

In our study, thrombotic complications were common in the 
late period. Catheters are artificial surfaces and lack vascular 
endothelial function such as inhibition of platelet adhesion or 
inflammatory response. Thrombotic complications in the late 
period can be clarified by the duration of use is extended, the risk 
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