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Summary

Aim: Central venous catheter insertion is a method commonly used in intensive care units. In this study, we aimed to evaluate central venous
catheters inserted in the pediatric intensive care unit and the risk factors associated with complications of central venous catheters.

Material and Method: Between 01.07.2007-01.08.2009, in izmir Training and Research Hospital, Clinics of Pediatrics, Pediatric Medical-Surgical
Intensive Care Unit, 110 patients with central venous catheters (mean age: 46.9+54.5 months, median age: 21 months, range 1 month-228
months: 49 female / 61 male) were studied.

Results: A total of 128 catheters [femoral, subklavian and jugular catheters in 88 (68.8%), 37 (28.9%) and 3 (2.3%), respectively] were
inserted in 110 patients. During catheter insertion, six insertion-related complications (4.7%) occured whereas 12 infections (9.4%), six
thromboses (4.7%) and two (1.6%) accidental removals were observed during follow-up. No risk factors were observed for catheter
insertion-related complications (p > 0.05). There was no significant difference in the risk of complications between the cases with subclavian and
those with femoral catheterization (p>0.05).

Conclusions:The placement of central venous catheters in pediatric intensive care unit is a safe procedure in experienced hands. (Turk Arch

Ped 2011, 46: 207-11)
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Introduction

Central venous catheter insertion is a widely used method
to perform procedures including invasive hemodynamic
monitoring, medication and fluid administration, blood
sampling, hemodialysis and plasmapheresis. Percutaneous
central venous catheter insertion is frequently performed in
intensive care units. In pediatric patients, the most commonly
preferred regions for CVC insertion include femoral,
subclavian and internal jugular veins. Technical problems and
complications are more frequently observed especially in
pediatric patients. Complications are examined in three groups
including mechanical, thrombotic and infectious complications.
Experience of the person performing the intervention,
the region where the catheter is inserted and various risk

factors are effective in the number and severity of these
complications (1,2).

In this study, it was aimed to evaluate the complications
observed in our patients in whom CVC was inserted for
various reasons in our Pediatric Intensive Care Unit and
related risk factors.

Material and Method

The record of 110 patients in whom CVC was inserted for
various reasons (invasive hemodynamic monitoring, infusion
of medication and fluids, total parenteral nutrition. etc.) and
who were hospitalized between the dates of 07.01.2007 and
08.01.2009 in the Medical-Surgical Pediatric Intensive care
Unit including nine beds in the Ministry of Health izmir
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Tepecik Education and Research Hospital Pediatric Clinic
were examined retrospectively. In the study, the localization
of the insertion of CVC, duration of catheterization and
complications were evaluated. For catheter insertion platelet
count had to be >50000/mm3 and prothrombin and partial
thromboplastin times had to be within normal limits. If these
values were not normal, necessary blood products were
administered. All subclavian and jugular catheters and in
cases where the intervention is considered to be risky
femoral catheters were inserted by the responsible specialist
of the Pediatric Intensive Care Unit and other femoral
catheters were inserted by a senior pediatrics research
fellow educated in the Intensive Care Unit under guidance of
a specialist using Seldinger technique. In all patients,
sedation (0.1 mg/kg intravenous midazolam) and analgesia
(1 pg/kg intravenous phentanyl) were performed before the
procedure. Neuromuscular blocking agent (0.1 mg/kg
intravenous vecuronium) was also used, if necessary. During
the intervention, patients were monitored in terms of heart
rate and rythm, respiratory rate and oxygen saturation. For
catheterization, decision for selecting subclavian, femoral or
internal jugular vein was left to the operator. However,
subclavian vein was not preferred in patients with
hemorrhagic diathesis. 4 Fr double lumen transient catheter
(Poliiretan, Braun Melsungen, Melsungen, Germany) was
inserted in patients with a body weight of <5 kg. 7 Fr was
used for patients with a body weight of 5-10 kg and 7 Fr was
used for patients with a body weight of>20 kg. Before the
procedure appropriate hand washing and aseptic conditions
were provided. Sterilization of the region where the catheter
will be inserted was performed using 10% povidon iode. After
the procedure direct graphy was obtained and it was
confirmed that the tip of the catheter was between vena cava
superior and the right atrium for subclavian and jugular
catheters and in the vena cava inferior for femoral
catheters. All catheter lumens were checked for blood
flow daily. Continuous infusion of appropriate fluid was
administered for protection from catheter obstruction.
Continuous heparinization was not performed in any patient.

Erythema and enduration 2 cm around the exit site of the
catheter without bloodstream infection was noted as infecti-
on of the catheter exit site. Growth of the same microorga-
nism in blood culture obtained from the catheter and in perip-
heral blood culture and presence of clinical signs and
symptoms of sepsis (fever, hypothermia, leucocytosis, tachy-
cardia, metabolic acidosis etc.) was defined as catheter rela-
ted bloodstream infection (3).

Mortality risks in all subjects were predicted
using PIM Il (Pediatric Index of Mortality) (http://www.sfar.org/
scores2/pim22.php) and PRISM (Pediatric Rsik of Mortality)
(http//www.sfar.org/scores2/prism2.php) models.

SPSS 13.0 package program was used for statistical
analysis. Numeric data were given as meantstandard
deviation, median and ranges (the lowest-the highest).
Categorical data were given as percent (%). Numeric values

with a normal distribution were evaluated using Student-t
test and numeric values which did not show a normal
distribution were evaluated using Mann-Whitney U test.
Categorical data were evaluated using qui-square test. A p
values of <0.05 was considered to be statistically significant.

Results

In this study, CVC was inserted in a total of 110 patients
49 of whom were female (44.5%) and 61 of whom were male
(55.5%) (one catheter in 93 patients, 2 catheters in 16
patients and 3 catheters in one patient). Mean age of the
patients was 46.9+54.5 months (median age 21 months; the
youngest one month-the oldest 228 months). Mean time of
hospitalization was 25.4+32.3 days (median 14 days; the
shortest one day-the longest 160 days). Values obtained by
using mean PIM and PRISM scales of the subjects were
calculated to be 34.8£32.7 (median 20.6; the lowest
0.3-the highest 100) and 33.6+£32.1 (median 19.2; the lowest
0.7-the highest 100), respectively.

Mean dwell time of the catheter was found to be 10.2+7.5
days (median 8 days; the shortest one day-the longest
33 days). An underlying chronic disease was found in 55 of
the subjects (50%) and malnutrition was found in 21 of the
subjects (19%). A total of 40 patients (36.4%) died during the
period of follow-up. When diagnoses of the subjects at
admission to the intensive care unit were evaluated, sepsis
(33 subjects), lung disease (30 subjects) and trauma (12
subjects) constituted the largest group (Table 1).

Femoral catheter was inserted in 88 of the subjects
(68.8%), subclavian catheter was inserted in 37 of the
subjects (28.9%) and jugular catheter was inserted in 3 of
the subjects (2.3%). The right side of the body was used
most frequently (100 times; 83.3).

88 of the catheters (68.8%) were inserted because of
shock to administer appropriate fluids and medical
treatment. 40 catheters (31.2%) were inserted to provide

Table 1. Diagnoses of the subjects at admission to the
intensive care unit

Diagnosis at admission

to the intensive care unit n %
Sepsis 33 30.0
Lung disease 30 27.3
Trauma 12 11.0
Neurologic disease 9 8.2
Hemato-oncologic disease 7 6.4
Cardiovascular system disease 5 45
Intoxication 4 3.6
Gastrointestinal system disease 3 2.7
Genitourinary system disease 2 1.8
Other 5 45
Total 110 100
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Table 2. Risk factors for complications developing during catheterization

Complication (+) n:6 Complication (-) n:122 P
Gender
Female (%) 4 (66.7) 2(33.3) 45 (36.9)
Male (%) 77 (63.1) 0.054 0.054
Presence of underlying disease (%) 1(16.6) 51 (41.8) 0.079
Presence of malnutrition (%) 1(16.6) 21 (17.2) 0.388
Age (months, median) 55 21 0.319
Table 3. Comparison of subclavian catheter and femoral catheter groups
Subclavian catheter n=37 Femoral catheter n=88 o]
Chronic disease (%) 16 (43.2) 43 (%48.8) 0.566
Malnutrition (%) 6 (16.2) 15 (%17.4) 0.982
Gender, male (%) 17 (45.9) 31 (%35.2) 0.160
Mean patient age (months) 52.4+71.1 452 +47.3 0.544
PIM score (mean+SD) 36.5+36.4 34.7 £31.5 0.796
PRISM score (mean+SD) 38.0£31.8 3224325 0.411

Table 4. Relationship between the catheter site and development of complications

Complication Subclavian catheter n=37 Femoral catheter p

Dwell time of the catheter, days (median) 7.5 10 0.62
Complication during catheterization, n (%) 1(2.7) 5(5.7) 0.624
Accidental dislocation, n (%) 0 2 (2.3) 0.447
Catheter exit site infection, n (%) 2 (5.4) 3(3.4) 0.603
Catheter-related bloodstream infection, n (%) 3(8.1) 4 (4.5) 0.429
Thrombosis, n (%) 0 6 (6.8) 0.103
Removal of catheter due to complication, n (%) 3(8.1) 10 (11.4) 0.586

nutritional support. 73 of the catheters (57%) were removed
because the requirement was eliminated. 13 catheters
(10.1%) were removed because complications developed.

Six (4.7%) complications developed during catheterization
(two arterial puncture, two hematomas, one arythmia, one
pneumothorax). Pneumothorax occurred during subclavian
vein catheterization and the other complications occurred durin
femoral vein catheterization.

20 complications (15.6%) developed during catheter
monitoring (seven catheter-related bloodstream infections, five
catheter exit site infections, six thrombosis, two accidental
dislocations). All complications of thrombosis and infection were
observed during catheterizations lasting more than one week.

Analysis of the risk factors related to complications
developing during catheterization is shown in Table 2. No
statistically significant difference was found between groups
in any of these analyses (p>0.05).

A statistically significant difference was not found
between the properties of the subjects in whom femoral and
subclavian catheters were inserted (p>0.05) (Table3). Since
jugular vein catheterization was performed in only three
subjects, no evaluation was done for this group.

No significant difference was found between femoral
catheter and subclavian catheter groups in terms of
development of complications (p>0.05) (Table 4).

Discussion

Central venous catheterization plays an important role in
the management of the critical patient. With this method
hemodynamic monitoring and extracorporeal treatments
including plasmapheresis and hemodialysis as well as an
appropriate venous line for administering medications are
provided. Percutaneous central venous catheterization is a
frequently performed intervention in intensive care units (1,2).
However, clinical studies evaluating CVC interventions and
their complications in pediatric intensive care units in Turkey
are very limited in PubMed medical information Access
database (www.ncbi.nim.nih.gov/pubmed) (1,2). In Turkey
Reference Index (www.atifdizini.com), no publication could be
found on this subject. Therefore, we believe sharing our
experience about CVC interventions and complications in our
Pediatric Intensive Care Unit will contribute to Turkey’s data.

When compared with adults, percutaneous central
venous catheterization is technically more difficult and risky
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in children (4,5). In our study, all catheterization efforts were
ended with success (100%). Hematoma developed during
catheterization only in two subject and the site of the
catheter had to be changed. We think the fact that all
catheterizations were performed in appropriate conditions,
all subclavian catheterizations and risky femoral
catheterizations were performed by pediatric intensive care
specialists and other catheterizations were performed by
senior research fellows under guidance of specialists played
an important role in these successful results. Studies have
shown that rates of success and complications for
catheterization are related to the age and weight of the
patient, urgency and appropriateness of the procedure and
the experience of the operator (6,7). Some studies noted that
complications during catheterization were not related to the
age and weight (8-10). In our study, no relation was found
between complications which occurred during catheterization
and age and presence of malnutrition.

In our study, a total of six (4.7%) complications including
two arterial punctures, one aryhtmia and one pneumothorax
occurred during a total of 128 catheterizations. This rate
ranges between 0.3% and 22% in the literature (11-14).
Early complications which require surgical intervention are
reported with a rate of 2-3% in the literature (15,16). Rey at
al.(8) reported this rate to be 0.5%. In our study, no
complication requiring surgical intervention was observed.
Arythmia which was observed only in one subject in our
study (0.8%) was considered as a severe complication and
improved in a short time when the guide wire was removed.
The low rate of complications during catheterization was
attributed to the experience of our team as well as to the fact
that all patients were on mechanical ventilator and received
appropriate sedation and analgesia.

Each site selected for catheterization has advantages
and limitations (2). Some authors note that subclavian vein
catheterization is appropriate for long-term catheterization
especially beacuse rates of colonization and infection are
lower (17,18). Some other authors recommend femoral vein
catheterization because of reasons including easy anatomic
access, guidance of femoral arterial pulse, easy hemostasis
even if arterial injury occurs, not constituting an obstacle for
cardiopulmonary resuscitation, not having risks of
hemothorax and penumothorax (19,20). In our study,
femoral catheterization which we thought we could perform
more easily and rapidly was predominantly preferred (68.8%).

In the literature, due to technical difficulty, complications
are reported with a higher rate for subclavian and jugular
vein catheterizations compared to femoral vein
catheterization (21-23). However, in our study, five of six
complications which occurred during catheterization were
observed during femoral catheterizations, though the
difference was not statistically significant. We believe that
this can be explained by the facts that the number of
subclavian interventions were small, all subclavian
interventions were performed by experienced specialists

under appropriate conditions and the difference of technical
difficulty was decreased under deep sedation and analgesia
on mechanical ventilator.

Complications observed during catheterization included
arterial puncture, hematoma, arythmia, wrong insertion,
pneumothorax and hemothorax (2,5,8). In the literature, the
rate of arterial puncture during catheterization ranges
between 1.9%-12.8% and the rate of hematoma ranges
between 1.4% and 5.2% (1,2,8,10,13). In our study, arterial
puncture and hematoma were observed with the same rate
(1.5%) and all were observed during femoral intervention.
Both bleeding which occurred after arterial puncture and
hematoma could be easily controlled by applying pressure.

Arythmia developing during catheterization was reported
with a rate of 0,3% in one study and with a rate of 2.3% in
another study and mostly during subclavian intervention (8,13).
However, arhthmia developed in one patient (0.8%) during
femoral catheterization in our study. We thought this was
related to the young age of the patient (3 months) and
excessive pushing of the guide wire. Arythmia was not
observed in any patients during subclavian vein catheterization.

The most frequent and severe complication during
subclavian vein catheterization is reported to be pneumothorax.
The frequency ranges between 1.2% and 6% in different
studies and it usually does not require intervention. It is generally
observed in interventions performed in the right side and can
rarely develop 12-24 hours after the procedure and even 10
days later (2,5,24-26). In our study, pneumothorax developed
only in one patient after subclavian vein catheterization. No
intervention was performed, since the patient had no signs or
symptoms and improvement was observed 2 days later.

The rate of complications in follow-up of patients in whom
CVC is inserted ranges between 7% and 42% in differen
publications (1,6,13,27). In our study, this rate was found to
be 15.6% (thrombosis, infection, accidental dislocation).
Sepsis and thrombosis among these complications require
removal of the catheter (13). The catheters was removed in
13 patients in whom trombosis and catheter-related
bloodstream infection were observed during follow-up. In our
study, only two femoral vein catheters were dislocated
accidentally during follow-up. In the literature, the rate of
accidental dislocation has been reported to be higher (1,10,13).

Studies report the rate of catheter-related thrombosis
determined by ultrasonography to be 33-67% for catheters
dwelling for longer than one week (28,29). Karapinar et al.
(1) reported this rate to be 2.1% in patients in whom CVC
was inserted and Casado-Flores et al (13) reported this rate
to be 2.7%. Investigators reported that this difference was
due to the fact that diagnostic tests were done only in
symptomatic patients. In our study, Doppler ultrasonography
was performed only in symptomatic patients and the rate of
thrombosis was found to be 4.6%. The rate of thrombosis
related to femoral catheter is reported to be higher
compared to the rate of thrombosis related to internal
jugular catheterization (13,30). In our study, all of the six
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cases of thrombosis occurred in patients in whom femoral
catheter was inserted. As the dwelling time of femoral
catheter increases, the risk of thrombosis increases.
Therefore, it should be specifically emphasized that femoral
vein should be preferred for short-term catheterizations (1).
All of our catheter-related thrombosis cases were observed
after the first week. No other risk factor was found in our
patients in whom thrombosis developed. Some authors
reported that ultrasonographic examination performed two
time a week to monitor thrombosis in femoral catheterization
lasting more than 5 days would be an efficient method for
prevention of development of complication (31,32).
Catheter-related bloodstream infection was found with a
rate of 5.5% in our study. This rate ranges between 3.7% and
40% in the literature because of use of different definition
criteria (6,33). Mostly coagulase negative staphylococci have
been reported in catheter-related infections in publications
and it has been noted that as the dwelling time of the
catheter increases, the risk of infection increases (2,13). In
contrast to the literature, mostly gram negative bacilli were
found in catheter-related bloodstream infections in our study.
It was also observed in our study that as the dwelling time of
the catheter increased, the frequency of infection increased.
In accordance with the literature, no difference was found
between femoral and subclavian sites in terms of development
of catheter-related bloodstream infection in our study (6,13,20).
Consequently, CVC which is necessary for monitoring and
treatment of critically ill children in pediatric intensive care units is
an easy intervention with a low rate of complication in
experienced hands. However, the patient’s clinical properties and
the interventional experience of the physician with that vein
should be considered in selecting the vein for intervention.

Conflict of interest: None declared.

References

1. Karapinar B, Cura A. Complications of central venous catheterization in
critically ill children. Pediatr Int 2007; 49: 593-9.

2. Citak A, Karabocuoglu M, Ucsel R, et al. Central venous catheters in
pediatric patients - subclavian venous approach as the first choice.
Pediatr Int 2002; 44: 83-6.

3. Randolph AG, Brun-Buisson C, Goldmann D. Identification of central
venous catheter-related infections in infants and children. Pediatr Crit
Care Med 2005; 6: 19-24.

4. Fernandez GF Sweeney MF Gren TP Central venous catheters. In:
Dieckman RA, Fiser DH, Selbst SE, (eds). Pediatric emergency critical
care procedures. St Louis: Mosby 1997; 196-202.

5. Vane DW, Ong B, Rescorla FJ, et al. Complications of central venous
access in children. Pediatr Surg Int 1990; 5: 174-8.

6. Venkataraman ST, Thompson AE, Orr RA. Femoral vascular catheterization
in critically ill infants and children. Clin Pediatr 1997; 36: 311-9.

7. Crowley JJ, Pereira JK, Harris LS, et al. Peripherally inserted central
catheters: experience in 523 children. Radiology 1997; 204: 617-21.

8. Rey C, Alvarez F; De La Rua V, et al. Mechanical complications during
central venous cannulations in pediatric patients. Intensive Care Med
2009; 35: 1438-43.

9. Garsia-Teresa MA, Casado-Flores J, Dominguez MAD, et al. Infectious
complications of percutaneous central venous catheterization in
pediatric patients. Intensive Care Med 2007; 33: 466-76.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Cruzeiro PC, Camargos PA, Miranda ME. Central venous catheter
placement in children: a prospective study of complications in Brazilian
public hospital. Pediatr Surg Int 2006; 22: 536-40.

Johnson EM, Saltzman DA, Suh G, et al. Complications and risks of
central venous catheter placement in children. Surgery 1998; 124: 911-6.
Casado-Flores J, Barja J, Martino R, et al. Complications of central
venous catheterization in critically ill children. Pediatr Crit Care Med
2001; 2: 57-62.

Sheridan RL, Weber JM. Mechanical and infectious complications of
central venous cannulation in children: lessons learned from a 10-year
experience placing more than 1000 catheters. J Burn Care Res 2006;
27:713-8.

Alvarado-Diez MA, Marquez-Enriquez LM, Troconis-Trens G, et al.
Experience in the use of central venous catheterization via subclavian
puncture in a pediatric hospital. Bol Med Hosp Infant Mex 1993; 50: 394-8.
Mansfield PF Hohn DC, Fornage BD, et al. Complications and failures of
subclavian-vein catheterization. N Engl J Med 1994; 331 :1735-8.
Sitzmann JV, Townsend TR, Siler MC, et al. Septic and technical
complications of central venous catheterization. A prospective study of
200 consecutive patients. Ann Surg 1985; 202: 766-70.

Collignon P Soni N, Pearson |, et al. Sepsis associated with central vein
catheters in critically ill patients. Intensive Care Med 1988; 14: 227-31.
Brun-Buisson C, Abrouk F, Legrand R, et al. Diagnosis of central venous
catheter related sepsis: critical level of quantitative tip cultures. Arch
Intern Med 1987; 147: 873-7.

Stenzel JB Gren TR Fuhrman BR et al. Percutaneous femoral venous
catheterizations: a prospective study of complications. J Pediatr 1989;
114: 411-5.

Kanter RK, Gorton JM, Palmieri K, et al. Anatomy of femoral vessels in
infants and guidelines for venous catheterization. Pediatrics 1989; 83:
1020-2.

Polderman KH, Girbes AJ. Central venous catheter use. Part |I.
Mechanical complications. Intensive Care Med 2002; 28: 1-17.

Haas NA. Clinical review: vascular access for fluid infusion in children.
Crit Care 2004; 8: 478-84.

Mallinson C, Bennett J, Hodgson R et al. Position of the internal jugular
vein in children. A study of the anatomy using ultrasonography. Paediatr
Anaesth 1999; 9: 111-4.

Randolph AG, Deborah JC, Gonzales CA, et al. Ultrasound guidance for
placement of central venous catheters: a meta-analysis of the literature.
Crit Care Med 1996; 24: 2053-8.

Spiliotis J, Kordossis T, Kalfarentzos FE The incidence of delayed
pneumothorax as a complication of subclavian vein catheterization. Br J
Clin Pract 1992; 46: 171-2.

Yerdel MA, Karayalcin K, Aras N, et al. Mechanical complications of
subclavian vein catheterization. A prospective study. Int Surg 1991; 76:
18-22.

Venkataraman ST, Orr RA, Thompson AE. Percutaneous infraclavicular
subclavian vein catheterization in critically ill infants and children. J
Pediatr 1988; 113: 480-5.

Bernard RW, Stahl WM. Subclavian vein catheterizations: a prospective
study. I. Non infectious complications. Ann Surg 1971; 173: 184-90.
Randolph AG, Cook DJ, Gonzales CA, et al. Benefit of heparin in
central venous and pulmonary artery catheters: a meta-analysis of
randomized controlled trials. Chest 1998; 113: 165-71.

Gualtieri E, Deppe SA, Sipperly ME, et al. Subclavian venous
catheterization: greater success rate for less experienced operators
using ultrasound guidance. Crit Care Med 1995; 23: 692-7.
Kraffe-Jacobs B, Sivit CJ, Mejia R, et al. Catheter-related thrombosis in
critically ill children: comparison of catheters with and without heparin
bonding. J Pediatr 1995; 126: 50-4.

Sheffler A, Gillis J, Lam A, et al. Inferior vena cava thrombosis as a
complication of femoral vein catheterization. Am J Dis Child 1995;
72: 343-5.

Pinilla JC, Ross DF Martin T, et al. Study of the incidence of
intravascular catheter infection and associated septicemia in critically ill
patients. Crit Care Med 1983; 11: 21-5.



