BURNS 34 (2008) 339-344

available at www.sciencedirect.com

e .
*-* ScienceDirect ~

journal homepage: www.elsevier.com/locate/burns

Paediatric ICU burns in Finland 1994-2004

Anthony Papp ®*, Tanja Rytkénen®, Virve Koljonen ¢, Jyrki Vuola ©

@ Kuopio University Hospital, Burn Unit, Kuopio, Finland
® University of Kuopio, Kuopio, Finland
€ Helsinki University Hospital, Helsinki Burn Centre, Finland

ARTICLE INFO ABSTRACT
Article history: Introduction: The paediatric burn population requiring intensive care in Finland has never
Accepted 10 September 2007 been examined before. The aim of this study was firstly to determine the aetiology,
incidence and prognosis of paediatric burns requiring intensive care in Finland and secondly
Keywords: to compare the possible differences between the two national burn centres.
Burn Methods: All burn patients’ charts were retrospectively reviewed in two national burn
Paediatric centres from an 11-year-period. Patients whose ICU stay was more than 48 h, were included.
Intensive care Results: Forty-five children who were hospitalized in the two burn centres during the study
Mortality period met the inclusion criteria. They represent 2.4% (45/1898) of all burns victims
Incidence hospitalized in these burn centres during that time giving an incidence of 0.1/100,000 per
Aetiology year in Finland. The median age was 5 years, every third patient was 0-2 years old and 75.6%

were male. Most burns were scalds (42.2%), which caused all burns (100%) in age group 0-2
years. Flame burns were most frequent (83%) in the age group 6-10 years. In the 11-16 years
old patients, high voltage/electric burns caused 50% of all burns and flame the other 50%.

The overall median TBSA in all burns was 26%. The median (range) hospital stay was 12
days (2-193) (0.88 days/% burned) and the median (range) ICU days was 7 (2-64) (0.29 days/%).
Intubation and respirator therapy was needed in 31 (46%) patients. There were no patients
who needed haemofiltration or haemodialysis and no mortality.

Only six patients (13%) were treated conservatively and 39 (87%) surgically. Dressing
changes under general anaesthesia were preferred in Helsinki (37 times) and especially in
the paediatric hospital (32 times) compared to Kuopio (7 times). Allografts were used only in
Helsinki in 4 patients whereas artificial skin was used only in Kuopio in 15 patients. The
overall cost of care was very similar in both centres being 1292-1425 euros per hospital day.
Conclusions: There were some small differences between the two burn centres in treatment
policies. Most patients were male and most common aetiology was scald. The prognosis of
these patients was excellent with no mortality.

© 2007 Elsevier Ltd and ISBI. All rights reserved.

1. Introduction been performed concerning paediatric burns all over the world
[1-15]. Also, there are only a few articles on aetiology or
Children are at great risk for burn injuries because of their incidence of paediatric burns requiring intensive care [16].
natural curiosity, impulsiveness and less acute perception of Although success in treating these patients is highly
dangerous situations. Various epidemiologic studies have rewarding, paediatric ICU burns are challenging to both

* Corresponding author at: BC Professional Firefighters’ Burn Unit, Vancouver General Hospital, JPP2, 899 W 12th Ave, Vancouver, BC V5Z
1M9, Canada. Tel.: +1 778 384 3848.
E-mail address: anthony.papp@ubc.ca (A. Papp).
0305-4179/$34.00 © 2007 Elsevier Ltd and ISBI. All rights reserved.
doi:10.1016/j.burns.2007.09.002


mailto:anthony.papp@ubc.ca
http://dx.doi.org/10.1016/j.burns.2007.09.002

340 BURNS 34 (2008) 339-344

caregivers and the patients. The prognosis of massive burns in
children is excellent when treated aggressively in specialized
burn units [13,17]. However, the prognosis of small children,
less than 3-4 years old, is worse than in older children [7,13].
The reported mortality in paediatric burns varies from 0.2% [8]
to 10.2% [10].

The aim of this study was firstly to determine the aetiology,
incidence and prognosis of paediatric burns requiring inten-
sive care in Finland and secondly to compare the possible
differences between the two national burn centres.

2. Materials and methods

The study protocol was approved by the ethical committees of
both University Hospitals. All children aged 0-16 years that
were hospitalized in the Burn Units of University Hospital of
Kuopio and the University Hospital of Helsinki 1994-2004 and
required intensive care due to their burns for more than 2 days
were included in this retrospective study. The indicators for
intensive care were either burn extent itself, facial or laryngeal
oedema with the possibility of needing intubation or the need
for close monitoring of adequate fluid resuscitation. Patients
with a less than 48 h stay in the ICU were excluded, because of
the nature of their injury. These children had sustained II°
burns but needed short monitoring to ensure adequate fluid
therapy and to monitor the development of possible laryngeal
oedema. We did not consider them as “true” ICU patients. The
0-7-year-old patients in Helsinki were treated in a paediatric
hospital by the same plastic surgeons that treat the other burn
patients in Helsinki Burn Centre.

The reviewed data included age, gender, burn size (TBSA
%), presence or absence of inhalation injury, burn aetiology,
the length of hospitalisation and stay in the ICU. Also the data
relating to patient transfer, operative and conservative
treatment, day of first operation (excision), the use of
autografts, allografts and artificial skin, respirator days and
the presence of sepsis, need for haemofiltration, mortality,
cost of care and the discharge pattern were recorded.

The patients were divided into four age groups based on the
behaviour of children (i.e., newborn to 2 years, 3-5 years, 6-10
years and 11-16 years). The data was retrospectively collected
from patient charts and the cost analysis was based on the
data obtained from the hospitals’ billing departments includ-
ing all costs of care during hospitalization (regular hospital
days, ICU days, operations, wound care products, etc.).

Tertiary hospital care in Finland is divided into five areas of
responsibility lead by five university hospitals. The area of
responsibility of Helsinki University Hospital consists of 1.73
million people and that of Kuopio University Hospital of 870,000
people. The burn patients coming to these two burn centres

Table 1 - Demographic comparison of excluded and
included study patients

Excluded Included

N 22 45
Gender

Female 8 11

Male 14 34
TBSA (median) 15% 26%
Age (median) 1 5
Aetiology

Scald 86% 38%

Flame 9% 36%

High voltage 5% 21%

Steam 0% 5%
Intubation (N) 2 18
Length of hospital stay (median) (days) 10 18

from their own areas of responsibility were used separately to
calculate the nationwide incidence of paediatric ICU burns.

3. Results

Sixty-seven children who were hospitalized in the two burn
centres during the study period were treated in the intensive
care unit due to their burns. Of those, 22 patients were
admitted to the ICU for less than 48 h resulting in 45 patients
who met the definite inclusion criteria (Table 1). They
represent 2.4% (45/1898) of all burns victims hospitalized in
these burn centres during the same time. The demographics of
these patients are presented in Table 2. The median age was 5
years, every third patient was 0-2 years old and 75.6% were
male.

The aetiology of the burns is presented in Fig. 1. Most burns
were scalds (42.2%), which caused all burns (100%) in age group
0-2 years. Flame burns were most frequent (83%) in the age
group 6-10 years. In the 11-16 years old patients, high voltage/
electric burns caused 50% of all burns and flame the other 50%.
There were two suicide attempts with high voltage in this
group, 14 and 16-year-old boys, and all of the electric burns
occurred around train power lines.

The median total body surface area burned was 17% in
group 0-2 years, 37.5% in group 3-5 years, 27% in group 6-10
years and 35% in group 11-16 years. The overall median TBSA
in allburns was 26%. The boys in the age groups 6-10 and 11-16
had larger burns than girls. The median TBSA in all patients
treated in Kuopio and Helsinki Burn Units was 27% and 24%,
respectively. The distribution of burn extent is presented is
Fig. 2.

Table 2 - Age and sex distribution of the patients, N (%)

0-2 years 3-5 years 6-10 years 11-16 years Total
Male 13 (28.9%) 7 (15.6%) 4 (8.9%) 10 (22.2%) 34 (75.6%)
Female 2 (4.4%) 1 (2.2%) 2 (4.4%) 6 (13.3%) 11 (24.4%)
Total 15 (33.3%) 8 (17.8%) 6 (13.3%) 16 (35.6%) 45 (100.0%)
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Fig. 2 - Distribution of burn extent.

Most burns involved the upper extremities (87%) and the
trunk (82%). The anatomical locations of the burns of different
aetiology are presented in Table 3.

The patients were referred to the burn unit from another
university hospital (18%), central hospital (38%), local hospital
(7%), health centre (7%) or directly from the site of the accident
(31%). All patients excluding one were transferred to the burn
centre within 24 h of the accident. Intubation prior to transfer
was performed to 18 (40%) patients. The primary estimation of
burned area in the referring unit was underestimated more

than 10% in 11% (five patients) of cases and overestimated more
than 10% in 9% (four patients) of cases compared to the final
estimation performed in the burn unit. The ranges of under-
and overestimation were 2-36% and 1-45%, respectively.

The median (range) hospital stay in the whole study group
was 18 days (2-193) (0.88 days/% burned) and the median
(range) ICU days were 7 (2-64) (0.29 days/%), with 0.35 days/
TBSA% in Helsinki and 0.25 days/TBSA% in Kuopio (Table 4).
Intubation and respirator therapy was needed in 31 (69%)
patients. The median respirator time in these patients was 6
days. Four patients (6%) developed sepsis during their stay in
the ICU. There were no patients who needed haemofiltration
or haemodialysis and there was no mortality.

Six patients (13%) were treated conservatively and 39 (87%)
surgically. A total of 68 operations were performed in Kuopio
Burn Unit and 45 in Helsinki Burn Unit. The first operation was
performed at mean 2.6 and 5.2 days post burning in Kuopio
and Helsinki, respectively. Steam burns, flame burns, high
voltage injuries and scalds were treated operatively in 100%,
100%, 90% and 58% of cases, respectively. Dressing changes
under general anaesthesia were preferred in Helsinki (37
times) and especially in the paediatric hospital (32 times)
compared to Kuopio (7 times). Allografts were used only in
Helsinki in 4 patients whereas artificial skin was used only in
Kuopio in 15 patients (10 patients with TransCyte® and 5
patients with Integra®). No free flaps were needed during the
primary stay in hospital. The discharge pattern is described in
Table 5. Almost half of the patients (42%) were discharged
directly to home from the burn unit. The medium cost of care,
TBSA% burned and length of stay in hospital presented in
Table 6. The median cost of care per patient was similar in
both burn units when the two hospitals in Helsinki were
evaluated as one. The high cost of care in Helsinki Burn Unit
was balanced by the low cost of care in the Paediatric Hospital.

4, Discussion

Treating major burns in centralized national burn centres has
been shown to be cost effective and save lives [18]. Paediatric
burns needing intensive care are a subgroup of burns within
this category. Data relating to paediatric ICU burns in Finland
has notbeen gathered before this conjoined study between the
two national burns centres in Finland. Altogether demo-
graphic data on paediatric ICU burns is scarce.

This study showed, as most previous studies on paediatric
burns [3-5,8,10-12,14], that scalds were the major cause of

Table 3 - Anatomical location of burns

Area/aetiology Scald (%) Flame (%) Steam (%) Electric (%) Total (%)
Head 68.4 62.5 0 44.4 60.0
Neck 68.4 25.0 0 55.6 48.9
Chest 73.7 93.8 0 88.9 82.2
Back 31.6 56.3 100 (1 case) 55.6 46.7
Upper extremity 84.2 87.5 100 (1 case) 88.9 86.7
Lower extremity 47.4 62.5 100 (1 case) 77.8 60.0
Genitalia 15.8 18.8 0 333 20.0

Numbers represent percentage of cases involved.




342 BURNS 34 (2008) 339-344

Table 4 - Length of stay in hospital and ICU in two national burn centers (the data of two hospitals in Helsinki are

presented individually)

LOS LOS/TBSA ICU days ICU days/TBSA
Kuopio 20 (3-193) 0.85 6 (2-64) 0.25
Helsinki 18 (5-48) 0.89 12 (2-29) 0.35
Helsinki Burn Centre 29 0.58 14 0.35
Paediatric Hospital 17 0.94 4 0.30
Total 18 0.88 7 0.29

LOS: length of stay; LOS/TBSA: hospital days per total body surface area burned (%); ICU days: days treated in intensive care unit; ICU days/
TBSA: days treated in ICU per TBSA burned (%). All values are presented as median (range).

burns, especially in small children, causing 42% of all burns in
this special burn group requiring intensive care. Scalds are by
far the most leading cause of small burns, but obviously scalds
may cause major burns, too, leading to respirator therapy,
multiple operations and intensive care. Also, the fact that the
majority of paediatric burns occur in children less than 4-5
years old [4,6,12,14] and especially boys [8,14,19], was
supported by this study. Boys outnumbered girls in each age
group, being up to 7.1 times more in number in the 3-5-year-
old children. Boys’ tendency of being wild, active and curious
by nature may contribute to this finding.

Scalds became less common in older age groups where
flame and high voltage became the most important aetiolo-
gical factors. In a Finnish study it was found earlier that flame
was the leading aetiological factor in burns needing intensive
care and causing mortality in all patients combined [20]. As a
child gets older, the burn aetiology in major burns changes
from accidental spills of hot liquid to playing with matches
and climbing on dangerous electric poles. In this study, all ICU
burns in the 11-16-year-olds were caused by flame (50%) or
high voltage (50%). The incidence of high voltage injuries is the

same as in a Turkish epidemiological study in the age group of
7-15 years [10]. Fortunately, the high standard of electric safety
limits the number of high voltage injuries in Finland.

The chest and upper extremities were the most often
affected areas in this study. The chest is a common target for
accidental hot liquid spills and upper extremities, on the other
hand, are a common site for flame burns. The head was
affected in 60% of patients and the neck in almost half of the
patients. This is more than in a burn population not requiring
intensive care. Again, this speaks both for the serious nature of
this burn subgroup and for the fact that head and neck burns
often require careful monitoring due to the increased risk for
laryngeal oedema and need for respiratory support.

Every third patient (31%) came to the burn centre directly
from the site of the accident. In Helsinki it is common to bring
very small children directly to the paediatric hospital whereas
in Kuopio it is more common to be first seen by a doctor in a
central hospital from where the patient is referred to the burn
centre. Luckily, all but one patient was referred to a burn
centre within 24 h after injury. This indicates that the need for
rapid transfer of these patients is well recognized.

Table 5 - The discharge pattern

Kuopio (N) % Helsinki (N) % Total (N) %
University Hospital 3 13 12 54 15 33
Central Hospital 5 22 2 9 7 16
Local Hospital 0 4 3 14 3 7
Psychiatric Hospital 1 4 0 0 1 2
Home 14 61 5 23 19 42
Total 23 100 22 100 45 100

Table 6 - Cost of care per patient, total body surface area burned (TBSA %) and hospital days (HD)

Kuopio Burn Unit Helsinki Burn Unit

Two hospitals together Burn Centre Paediatric Hospital

€ 25842 25656 57404 11651
TBSA (%) 27 24 40 18
Hospital days (HD) 20 18 29 17
HD/TBSA 0.74 0.75 0.73 0.94
€/TBSA 957 1069 1435 647
€/HD 1292 1425 1979 685

Values are presented as median of all values per unit.
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In a very small child the correct estimation of burn extent is
crucial in terms of fluid resuscitation and survival. It was
surprising to see such great variance in the initial burn extent
estimation done in the referring units. As much as a 45%
overestimation and 36% underestimation was noted. Children
may easily develop pulmonary oedema in case of excess fluid
resuscitation and, on the other hand, may suffer greatly from
dehydration due to under resuscitation, also. Therefore, as a
small burned child arrives in the burn unit, it is vital to carry
out a careful estimation of burn extent and assess the need for
fluid replacement accordingly [21].

A rather large portion (87%) of patients was treated
operatively. However, these children were seriously hurt
and aggressive surgical intervention was justified. Also, the
use of both allografts (N=4) and artificial skin (N =10) in
treating partial thickness burns increased the number of
operations. Dressing changes performed under general
anaesthesia was preferred in Helsinki. This is likely to be
only a matter of custom rather than having a scientific or
medical background to it. Patients can be sedated in the wards
for dressing changes as well as long as an anaesthetist is
available.

This study included only patients who were admitted to the
two national burn units. Previously, the mortality of paediatric
burns has been reported to be 0.2-10.2% [8,10,12,19]. The
results in this study were good in regards of having no need for
renal replacement therapy and no mortality. However, the
number of serious paediatric burns not reaching the burn unit
is unknown. The only previous data on mortality in Finnish
paediatric burns is from a retrospective burn study where a
single case of mortality (0.28%) was observed [6]. Finnish
health care is very structured and all very severe burn cases
were referred to these two units. However, there may have
been some patients outside the catchment area who were
treated in a central or a university hospital, but the number is
not known.

There were some small differences between the two burn
units (Table 6) when the Helsinki Burn Centre and Paediatric
Hospital in Helsinki were evaluated as one and Kuopio Burn
Centre as the other. The median cost of care in Kuopio was
1292 euros per hospital day and 1425 euros per hospital days
in Helsinki. The higher cost of care in Helsinki Burn Centre
was balanced with the low cost of care in the Paediatric
Hospital. The costs due to bigger use of expensive artificial
skin in Kuopio might have been balanced by the numerous OR
dressing changes in Helsinki. The first operation was
performed 2.6 days earlier in Kuopio Burn Unit. This is
explained by the fact that in Helsinki it is customary to
wait longer for the final decision whether or not to operate
scalds.

Tertiary health care in Finland is divided into five university
hospital districts. The district of Helsinki University Hospital
covers a population of 1.73 million people and that of Kuopio
University Hospital about 870,000 people. Hence, together they
cover about 50% of the population of Finland (5.2 million
people). The number of patients referred to the two burn units
from within these two districts was 31 during the 11-year
study period resulting in 2.82 patients per year from these
districts giving an incidence of 0.1/100,000/year in Finland.
During an 11-year-period this would add up to (0.1/100,000/

year) x 5.2 million x 11 years = 57 patients in Finland. There
were 45 patients in our study group. Hence, during the study
period, an estimate of 12 paediatric burn patients requiring
care in the ICU (21%) were treated somewhere else than in a
national burn centre. This indicates that the centralization of
these uncommon and potentially life threatening burns is still
unsuccessful in Finland.

Altogether, the prognosis of paediatric burns requiring
intensive care is excellent when treated in a specialized burn
unit. The treatment of these patients is challenging and
rewarding to both patients and caregivers and requires up-to-
date knowledge of the latest technologies and principles of
modern burn and wound care.
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