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ABSTRACT

Objective: There is a limited number of studies in which the central venous catheterization practices in pediatric burn patients
is discussed. The aim of this study is to share 6 years of experience of central venous catheterization practices performed by the
department of anesthesia in a pediatric burn intensive care unit.

Method: Anesthesia forms and laboratory records of 84 pediatric patients, who underwent central venous catheterization by
the anesthesiologists in the pediatric burn intensive care unit of Ankara Child Health and Diseases Hematology-Oncology
Training and Research Hospital between January 2009-December 2015, were retrospectively analyzed.

Results: Between January 2009-December 2015, 122 central venous catheters were inserted in 84 pediatric burn patients
aged between 15 days and 17 years. In 73 patients (59.8%) the internal jugular vein and in 49 patients (40.2%) femoral vein were
preferred for catheterization. 63.9% of the patients were aged 4 years or under. No major complications were encountered during
and after the catheterization. Acinetobacter species was the most isolated organism from the catheter cultures.

Conclusion: Burn injury more than 40% of total burn surface area is responsible for the mortality regardless of the localization
of the catheter and the cause of burn. Although not statistically significant, infection rates were high in the catheterization of the
femoral vein.
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Amag: Cocuk yanik hastalarindaki santral vendz kateter uygulamalart az sayida ¢alisma vardir. Bu ¢alismada ciddi yanik
viizdesi ve derecesine sahip hastalarin takip edildigi 10 yatakli ¢cocuk yanik iinitesinde anestezi boltimii tarafindan takilan santral
vendz kateter uygulamalari ile ilgili 6 yillik deneyimin paylasiimast amagland.

Yontem: Ocak 2009- Aralik 2015 tarihleri arasinda Ankara Cocuk Sagligi ve Hastaliklari Hematoloji-Onkoloji Egitim Arastirma
Hastanesi, ¢cocuk yanik yogun bakim iinitesinde anestezi boliimii tarafindan santral venoz kateter uygulanan 84 pediyatrik hastanin
anestezi formlari, laboratuvar kayitlari retrospektif olarak analiz edildi.

Bulgular: Ocak 2009- Aralik 2015 tarihleri arasinda 15 giin-17 yas araliginda 84 ¢ocuk yanik hastasina 122 santral venoz
kateter takildi. 73 (59.8 %) internal juguler ven, 49 (40.2 %) femoral ven kullanildi. Hastalarin %63.9'u 4 yas ve altinda idi.
Kateterizasyon sirasinda ve sonrasinda major komplikasyon ile karsilagilmadi. Kateter kiiltiirlerinde en ¢ok Acinetobacter izole
edildi.

Sonug: Cocuk yanik hastalarinda, %40 ve iizeri yanik alanina sahip olmak kateter yeri ve yanik nedeninden bagimsiz olarak
mortaliteden sorumludur. Femoral ven kateterizasyonlarinda enfeksiyon oranlari istatiksel olarak anlamli olmasa da yiiksektir.
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INTRODUCTION

Major burn injury is an important cause of childhood
morbidity and mortality in the developing countries.
Central venous catheters (CVC) provide an efficient and
reliable vascular access for follow-up, treatment and
general anesthesia practices of the patients receiving
inpatient treatment. As catheterization is an invasive and
difficult procedure in pediatric burn patients and as the
complications are more frequently observed in pediatric
patients, CVC insertion should be performed under
sterile conditions by an experienced team, accompanied
by ultrasonography (US) (1, 2).

However, there is a small number of studies in the
literature on the central venous catheterization procedures
in childhood burn injury. As a pediatric burn center, our
hospital is a place where many patients with major burn
injuries are followed-up and treated.

The aim of this study is to record the demographic data,
burn percentage, areas of CVC insertion, complications
during and after the procedure and catheter culture
results of the pediatric burn patients on whom central
venous catheterization was performed under general
anesthesia by the department of anesthesiology in the
operation room and to share our experiences in pediatric
burn patients.

MATERIAL AND METHOD

After obtaining the approval of our hospital ethics
committee, records of 84 pediatric burn patients between
0-18 years old who had central venous catheterization
by the department of anesthesiology between January
2009 and December 2015 were evaluated retrospectively.
Demographic data, burn percentages, areas of catheter
insertion, complications during and after the procedure
and catheter culture results were recorded by analyzing
the pre-anesthesia assessment forms and their anesthesia
record medical forms.

The insertions were performed in the operation room
under general anesthesia and sterile conditions, guided
by US (SonositeMikromaxx®, USA), using Seldinger
technique. After the procedure, radiography was performed
to see if the tip of the catheter is at the junction of vena
cava superior and right atrium for the jugular catheters
and at the vena cava inferior for the femoral catheters.
The size of the temporary catheters with double lumen
should be 4 Fr if the body weight was less than 5 kg, 5
Fr if the body weight was between 5-20 kg and 7 Fr if
the body weight is more than 20 kg.

Statistical Analysis
First, the descriptive characteristics (mean, median,
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number and percentage) of the variables were determined.
Numerical variables were checked for normal distribution.
When two groups are compared, student t-test was used
for the numeric variables with normal distribution, and
Mann-Whitney U test was used for the numeric variables
without normal distribution. The comparison between
categorical variables was made with Chi-square and
Fisher's Exact test. A p-value<0.05 was considered
significant. "Statistical Package for Social Sciences 17
(SPSS, Chicago, IL, USA)" program was used for the
analysis of the data.

RESULTS

Between January 2009 and December 2015, 122
CVCs were inserted in 84 pediatric burn patients aged
between 15 days and 17 years. The median age of the
patients was 3.0 (2.0-7.8) and 49 were boys (58.3%) and
35 were girls (41.7%). 63.9% of the patients were aged
4 years or under.

The most frequent cause of burn was flame (47.6%)
and scalding (46.4%) and total burn surface area (TBSA)
in 56.2% of the patients was 40% and higher (Table I).
Head-neck burns were found in 45 patients (54.9%).
Grafting was performed on 76 patients (90.5%).

Table I. TBSA, degrees of burn and the causes of burn of the patients

Patient (n) Percentage (%)

TBSA* (%)

1-19 6 7.2

20-39 32 38.6

40> 46 56.2
Degree of burn

2° 28 333

2-3° 41 48.8

3° 14 16.7

4° 1 1.2
Burn agent

Flame 40 47.6

Scalding 39 46.4

Electrical injury 5 6.0

*TBSA: Total burn surface area

Of 122 catheterizations, 73 were into internal jugular
vein (59.8%) and 49 were into femoral vein (40.2%)
(Table II). No major complications were encountered
during the catheterization but as a minor complication,
hematoma was observed in 2 femoral insertions.
Malposition was detected in one of the internal jugular
vein insertions.
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Table I1. CVC application areas and presence of head and neck burn

Number of catheters (n) Percentage (%)
Placement area of the catheter
Jugular vein 73 59.8
Femoral vein 49 40.2
Face-neck burn injury
Present 46 54.8
Absent 38 45.2

There were no culture results in thirty-three catheters
(27.1%). While no growth was detected in 63 catheter
cultures (51.6%), there was growth in 26 catheter cultures
of 89 catheters (Table III). The most frequently isolated
organism from the catheter cultures was Acinetobacter
spp (14.6%) (Table IV).

DISCUSSION

CVC is necessary for administration of fluids,
medication, nutritional support to burn patients and
monitoring their hemodynamic status (3). However,
vascular catheter insertions are difficult in burn patients
due to vasoconstriction during the acute phase, tissue

Table I1I. Distribution of culture results according to catheter location, burn agents, burn grade and percentage

(-) culture (+) culture
Number (n) Percentage (%) Number (n) Percentage (%) p
Area of catheter 0.278
Jugular vein 41 65.1 14 53.8
Femoral vein 22 349 12 46.2
Degree of burn 0.829
2nd 16 254 6 23.1
2nd-3rd 34 54.0 13 50.0
3rd 13 20.6 7 26.9
Percentage of burn 0.007*
1-19 4 6.3 0 0,0
20-39 28 444 5 19.2
=240 31 49.2 21 80.8
Burn agent 0.984
Flame 34 54.0 16 61.5
Scalding 27 42.8 10 38.5
Electrical injury 2 32 0 0.0
*p<0.05
Table IV. Distribution of isolated microorganisms in cultures
Distribution of isolated microorganisms Number (n) Percentage (%)
Gram negative bacteria
Acinetobacter spp 13 14.6
Klebsiella 5 5.6
Pseudomonas 3 34
Other 3 34
Gram positive bacteria
Coagulase (-) staphylococcus 1 1.1
Fungi
Candida cruseu 1 1.1
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loss, edema or scar tissue at the site of the burn.
Procedure-related morbidity and mortality can be reduced
by using US or peripherally inserted CVC. The success
rate of the first attempt for CVC is 96% when guided by
US and 52% in patients marked with anatomic
landmarks (4,5). In our study group, internal jugular
venous catheterizations were guided by US and femoral
venous catheterizations were performed using anatomical
landmarks. Catheterization procedures were performed
under general anesthesia by experienced anesthesiologists
and all procedures were successfully completed.

Central venous catheterization in the pediatric group
is technically difficult and risky. During the procedure,
artery puncture or catheter malposition or mechanical
complications such as arrhythmia and pneumothorax or
hemothorax can be seen (6). In two attempts of femoral
venous catheterization, hematoma occurred due to
artery puncture; as we did not have US experience for
this area, the procedure was performed by using
anatomical landmarks. In one of the patients, US-guided
internal jugular venous catheterization was performed
and in the chest radiography after the procedure, it was
seen that the catheter was directed caudally, and thus the
catheter was removed and inserted in the right internal
jugular vein. At our outpatient clinic, to detect malposition,
thorax X-ray is routinely performed in internal
jugular venous catheterization procedures. Mechanical
complication rates reported in the literature is between
0.3-22% and this rate was 2.45% in our group, which is
very low (7). These mechanical complications did not
cause major problems in patients.

In the literature, because of the high mortality of
catheter infections in burn patients, peripherally inserted
CVC have been reported to be a safer central venous
route, except for burn patients, who require aggressive
volume replacement (8).

Peripheral CVCs were not preferred as our patients
were in the group that requires aggressive volume
replacement (56.2% of the patients had TBSA equal to
or more than 40%). Mortality rates in burn patients are
variable and there are many studies which find the rate
of 0.49-60.8%. Mortality rates depend on different
factors such as the age of the patient, particularly if aged
4 or under, full thickness burns, flame burns and
accompanying inhalation injuries (9,10). 65.5% of our
patients were aged 4 or under and 56.2% of our patients
had TBSA equal to or more than 40%. Of 84 patients, 8
died in the early stage and 1 patient died on the 17th
day. Mortality rate was 10.7%. In our study group,
having a burn percentage of 40% or more was considered
a statistically significant risk factor for mortality. Catheter
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location and cause of burn were not identified as risk
factors for mortality.

The most frequently observed complications of central
venous catheterization in the long term are infection and
thrombus development, and despite the improvements
in the survey, infection is still the most common cause
of mortality and morbidity in burn patients (11). The
studies have found that the infection rates are higher in
venous catheters placed at the burn area or close to it,
and in femoral venous catheterization, but the difference
was not statistically significant (12,13,14). However, in
patients with large burns, if the patient has underpad, the
femoral catheter must especially be avoided (15). In our
study, localization of the catheter was chosen based on
the general status of the patient, burn area and the
presence of inhalation complication. For catheterization,
the internal jugular vein that remains outside the burn
area or femoral vein was chosen. In this study, for central
venous catheterization, the internal jugular vein was
preferred the most. The use of internal jugular vein was
59.8% and the use of femoral vein was 40.2%. The
subclavian vein was not preferred since the risk of
complication was high.

Considering the mechanical complications and cost
of CVC procedures in pediatric patients, in order to
reduce the frequency of catheter exchange, Sheridan et al.
(16) applied the protocol which involves changing the
existing catheter with guideline in every 7 days unless
there is a new area or the skin is not clear and inflammation
is present; and it was found that the risk of catheter sepsis
was low. A similar protocol was used in our patients, but
although it was not statistically significant, more growth
was detected in femoral catheters based on the results of
the catheter and blood culture.

Since the immune development is not yet complete
in the pediatric patient group, infections following the
burn trauma and invasive procedures easily develop into
sepsis and cause an increase in the mortality. Although it
depends on the type of the catheter and area of insertion,
coagulase-negative staphylococci are the most common
cause of infection in all catheter types (30-60%) and in
our patient group, gram-negative bacteria (Acinetobacter
spp 14.6%, Klebsiella 5.6%, Pseudomonas 3.4%) were
the most commonly detected infectious agents. Studies
have shown that the number of Acinetobacter infections
increase as a result of the resistance that develops due to
the widespread use of broad-spectrum antibiotics in
burn patients (17). In the study by Yali et al. (18) on
burn patients in intensive care, the rate of Acinetobacter
baumannii infection was 34.4%. In another study from
Turkey, the rate of Acinetobacter baumanni infection
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was 23.6% (19). In our study, we detected Acinetobacter
spp growth in 14.6% of the catheter and blood cultures
and based on the culture antibiogram results, it was only
sensitive to colistin. The fact that the rate is low, although
our patient group was the high-risk group is due to the
lack of prophylactic use of antibiotics.

Fungal infections are the most important cause of
mortality and morbidity in burn patients (20). Candida
infections are observed a rate of 13-31.8%. (21) It is
correlated with burn surface area and increase in the
depth of the burn injury. In our study, only one patient
had Candidacrusei growth (1.1%) in the catheter in blood
culture and it was not a cause of mortality for the patient.
Changing the dressing of the burn injury every day,
grafting them in a short time and leaving them open can
be the causes of the low rate of fungal infections in our
study.

In conclusion, as expected, the mortality was high in
pediatric burn patients with a TBSA of 40% or more.
We propose that, in order to reduce the rate of mortality,
a multidisciplinary team must be established, prophylactic
use of antibiotics must be avoided, CVC must be inserted
in an area outside of the burn area and the use of US
must become widespread to reduce the mechanical
complication in CVC procedures.
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