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PAEDIATRIC BURNS IN THE ACUTE PHASE: SPECIFIC ASPECTS

Grisolia G.A., Pinzauti E., Pancani S., Pavone M.

Centro Ustioni Pediatrico, Azienda Ospedaliero-Universitaria A. Meyer, Florence, Italy

SUMMARY. This paper deals with specific aspects of paediatric burns in the acute phase and considers how the treatment of
burned children differs from that of burned adults. The epidemiology of paediatric burns is reviewed. Particular aspects of the treat-
ment of burned children are presented, with regard to treatment at the site of the accident, first aid, resuscitation, and local treat-
ment. The importance of the accurate assessment of paediatric burns is stressed.

Introduction

In both children and adults burns, constitute a very
complex pathology which, if severe, affects the entire or-
ganism, often endangering the patient’s life.!

This form of trauma is one of the commonest causes
of hospitalization due to accidents among paediatric pa-
tients, especially in very young children.

The treatment of paediatric burns (i.e. in patients aged
0 to 12-15 yr - the age definition varies) requires special
skills in the paediatric field and dedicated facilities guar-
anteeing modern, complete, and effective therapy.” The
treatment of burned children differs substantially from that
of adults not only because of the smaller body surface ar-
eas and the different anatomical structures but also - and
more importantly - because of the metabolic processes in-
volved, homeostasis factors, hormonal responses, the im-
munological profile, the degree of psychological matura-
tion, and healing potential. All these combined factors make
children very special patients - the younger they are the
more special they become (Table I).**

Table I - Important differences in children compared with adults as
regards burns
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. Different body size

. Greater body surface in relation to weight

. Skin more delicate and less resistant to heat

. Greater percentage quantity of body water in relation to weight
. Lower quantity of liquids in extracellular compartment

. More marked loss of liquids for similar lesions

. Lower tolerance of a rapid variation of body liquid volumes
. More accentuated metabolism

. Greater risk of metabolic acidosis

. Lower tolerance of hypothermia

. Different homeostasis factors

. Different immunological profile

. Different psychological maturation

. Greater healing potential
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Epidemiology

According to the most recent international collections
of case histories,"” paediatric burns account for about 40%
of all burn-related hospitalizations. They are frequent
worldwide, and from country to country have the same
features in common, with some differences related to lo-
cal customs. The epidemiology of children’s burns is dif-
ferent from that of adults.

In Italy paediatric burns are very frequent, especially
in the first four years of life, peaking in the second year.
They occur most frequently in the home, caused by the
spilling of boiling liquids. They rarely cover more than
30% of total body surface area; when caused by flame the
lesions have a worse prognosis. Except in a few cases they
are not associated with lesions of the airways, concomi-
tant serious traumas, or important previous diseases.

The fact that they are mainly caused by boiling li-
quids, with predominantly second-degree burns, has a par-
ticularly positive affect on prognosis and treatment.

The difference between paediatric burns and those sus-
tained at other ages is not only epidemiological but also
clinical because of the basic differences between adults and
children, as listed above, differences that determine in chil-
dren a response to the heat trauma that is quite specific and
imposes different treatment from the moment of the burn.

Particular details of treatment of burned
children in the first 48-72 hours

The characteristic features of treatment of the burned
child in the first 48-72 hours concern: A. treatment at the
site of the accident; B. first aid; C. resuscitation; D. local
treatment.

A. Particular problems to be tackled at the site of

the accident
1. different assessment of gravity
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. more rapid onset of hydroelectrolyte imbalance
. more difficult venous cannulation

. more rapid appearance of breathing complications
. more difficult intubation of airways

. greater risk of onset of hypothermia

. different criteria in the choice of hospital centre
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1. Different assessment of gravity

The guidelines are the age and the extent of the wounds,
which must necessarily be a rough calculation. It is how-
ever important that this calculation should be as accurate
as possible as in children the margin between a slight burn
and a serious one is minimal. This limit also varies in re-
lation to the patient’s age.*

1-12 months, extent > 5%
1-4 years, extent > 8%
> 4 years, extent > 10%

Gravity of paediatric burns in relation to extent
Slight burn: £ 5-8-10% depending on age
Serious burn: > 5-8-10'30%

Very serious burn: > 30%

In this phase the depth of the burn is less important
in the assessment of its gravity; other parameters (site of
burn, concomitant traumas, previous diseases, etc.) have
the same importance as in adults.

2. More rapid onset of hydroelectrolyte imbalance

Owing to the different distribution of body fluids, the
hydroelectrolyte distribution alters more seriously and more
rapidly, especially in very young, seriously burned chil-
dren.

3. More difficult venous cannulation

In children it is usually difficult to cannulate a useful
venous pathway,”* and this is especially true in very small
children. Everything is even more complicated in burned
children, who also need rapid hydroelectrolyte reanima-
tion. As the minutes go by, it becomes more and more dif-
ficult to perform an “open sky” manoeuvre, for which rea-
son it is necessary to use an intraosseous route,’using the
special equipment that rescue workers are provided with.

4. More rapid appearance of breathing complications*®
This event occurs in children not only when the air-
ways are directly damaged but also when there are deep
burns of the face and/or neck owing to the consequent con-
siderable oedema of the soft parts, which becomes pro-
gressively more severe and may last hours and even days.
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5. More difficult intubation of airways®

This manoeuvre, owing to the anatomical structure and
the dimension of the upper airways and the child’s neck,
especially in the case of a very small child, becomes very
difficult and sometimes impossible after a burn, with the
result that an emergency tracheotomy may have to be per-
formed.

6. Greater risk of onset of hypothermia

Hypothermia occurs owing to the insufficiency of a
small child’s thermoregulatory system, with the result that
the action of cooling burn surfaces, which is a basic form
of treatment, must be limited in time in such a patient.

7. Different criteria in the choice of hospital centre

Children require hospitalization more often than adults.
Experienced rescue workers have to decide whether young
patients have to be transported to the nearest emergency
department or directly to a local burns centre, after con-
firmation that the patient has been accepted.

Guidelines for transfer of patient
to nearest emergency care centre

second-degee burns of limited extent
third-degree burns £ 5%

very limited but critically located burns (face, hands,
perineum, feet)

suspected airway lesions

* serious pre-existing diseases

concomitant trauma of medium severity

suspected ill treatment

Guidelines for transfer
to nearest burns centre

* burns that are serious or very serious owing to their
extent

 burns of limited extent but associated with sure air-
way lesions

« third-degree burns > 5%

e concomitance of other severe traumas




What care should be given to a burned child at the

site of the accident?

1. Pay special attention to the cooling time of burns
in small children with extensive burns (reduce the
time!).

2. Perform analgesia immediately,'?as appropriate to
the child’s age (correct drug and dosage) and to
the gravity of the lesions, without any prejudices
regarding the use of opioids which at the recom-
mended doses do not create any problems even
for small children.

3. Commence hydroelectrolyte rehydration with an
emergency solution and formula (valid for the first
2 h): - 20 ml/kg/h of Ringer’s lactate, cannulating
an appropriate vessel.*®

4. Administer oxygen if airways involvement is sus-
pected.

5. Insert a bladder catheter only if a lengthy transfer
to hospital is expected. Any attempt to catheterise
a small child takes up precious time, unless the
child presents burns in the perineum, which will
cause local oedema.

B. Particular problems to be tackled in the emer-
gency room

1. Precise assessment according to standard paedi-
atric criteria®

2. Different criteria for hospitalization

3. Different criteria for sending patients to the near-
est burns centre

1. Precise assessment according to standard paedi-
atric criteria

The hospital doctor must be very precise in the cal-
culation of the extent of burns,** using paediatric maps and
thoroughly examining the entire patient, paying special at-
tention to the scalp, which may have extensive burn areas
beneath the hair. At this point it is also important to es-
tablish the depth of the burns in addition to their site. All
observations must be made taking into account the pa-
tient’s age.

2. Different criteria for hospitalization
The emergency room doctor must always order the
hospitalization of burned children:

» who present, or are suspected of presenting, in-
halation of boiling vapours or caustic substances

e who present superficial or deep skin burns (sec-
ond degree) greater than 5% up to one year, greater
than 8% up to four years, and greater than 10%
after four years of age

» who have third-degree burns (as electrical burns
always are and, very often, also chemical burns)
> than 2%
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* who have burns in critical locations, i.e. the face,
hands, perineum, or feet

» who have deep circumferential burns

* who present concomitant lesions in other organs
or systems

e who have suspected or confirmed lesions due to
ill treatment® (see below the main signs to look
out for)

Main signs to look out
for when ill treatment is suspected:

lesions limited to genitals and/or buttocks

symmetrical lesions in the limbs

discrepancy between declared dynamic of the acci-
dent and clinical findings

marked delay before request for hospital care

lack of interest in the accident shown by parent

3. Different criteria for sending patients to the near-

est burns centre

The emergency room doctor has to base the decision
of whether to transfer a patient on an assessment of par-
ticular gravity of the patient’s condition, necessitating more
specialized treatment.

Burned children require hospitalization in a burns cen-
tre more frequently than adults. This is because a seriously
traumatized child always presents problems requiring spe-
cial treatment, and this is all the more true if the trauma
is a burn, which needs care by medical personnel with par-
ticular experience in this pathology.

Burned children must be transferred to a local burns
centre if they present:

*  burns* that are serious or * especially
very serious owing to if associated
their extent with airway

» third-degree burns* > 5% lesions

* burns of slight extent but-ussociated with airway
lesions, concomitant serious trauma, or important
illnesses

C. Particular problems to be tackled during hydro-
electrolyte resuscitation

Owing to the anatomical and physiological differences
in the paediatric patient, hydroelectrolyte resuscitation can-
not be the same as that of the adult.*

A number of precise guidelines govern hydroelectrolyte
resuscitation of burned children:*?

a. special formulas for children have to be used that
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allow an exact calculation of the amount of fluid
in order to avoid dangerous hypo- and hyperhy-
dration because such patients run a high risk of
lung oedema and hypovolaemic shock. For this
reason it is preferable to use formulas based on
body surface and not on body weight;?

the solution used must have a low sodium con-
centration in children aged less than one year be-
cause complete renal function has not been
achieved;®

colloids should be administered after the first 24
h, and in no case until at least 8 h after the trau-
ma. This is to prevent leakage of a greater quan-
tity of fluids from the intravascular compartment
that are drawn towards the tissues by proteins
which in a state of infusion do not remain in cir-
culation;*®

it must be possible to administer the maintenance
fluids, at least in part, by mouth or using a feed-
ing tube; this can be achieved if after the first
hours the child is given fluids by mouth or using
a tube in order to avoid post-traumatic intestinal
gastroplegia and paresis.”?

In our centre we use two formulas for hydroelectrolyte
resuscitation of severely burned children:

1.

Carvajal’s formula (as modified by ourselves) for
children less than one year old; this provides an
amount of sodium that is appropriate for the re-
nal immaturity of such patients.*** A particular fea-
ture of this formula is that it uses the same qual-
ity of fluids for replacement as for maintenance;
also, it is based on the patient’s body surface, not
body weight.

Fluids

First 24 h Second 24 h Composition

Replacement | 5000 ml/m* BSA [3750 ml/m* BSA al

Na §1.0 mEqg/1

Maintenance

61.0 mEq!

2000 ml/m* BSA | 1500 ml/m* BSA || K 0 mEqg/

Colloids

0 mEqgl

125 gl* 125/ Lactate

* We do not administer colloids in the first 24 h

HCO,
Glucose

20 mEql
465 gl 0

2. HSS, the hypertonic formula suggested by the Eu-
ropean Club for Paediatric Burns (ECPB), is based
on Monafo’s original formula as modified.**

Liquids First 24 h Second 24 h Third 24 h

HSS 5mif% BSA/kg | 3ml% BSAkg | 1 ml% BSAkg
Maintenance | 1800 ml/m* BSA | 1800 ml/m* BSA | 1800 ml/m’ BSA
Colloids No Yes Yes
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Composition of HSS Composition of maintenance solution
Na  268.0 mEg/
Cl  218.0 mEg/ Glucose solution $%/electrolytes 2:1
K 4.0 mEg/l
HCO, 54 mEq/

D. Particular problems to be tackled in local treat-

ment

In children, who frequently present second-degree su-
perficial and deep burns, the treatment we perform is es-
pecially indicated, if possible in the first 24 hours, asso-
ciating dermoabrasion of the burn surfaces™* with the sub-
sequent application, when the burns are covered, with a
skin substitute - we use Biobrane.**

Dermoabrasion makes it possible:

1.
2.
3.

4.

to perform early superficial necrectomy;

to obtain optimal cleaning of the burn surface;
to assess the depth of the lesions on the basis of
the speed of bleeding of the lesions caused by the
dermoabrasor;

to obtain a suitable bed for the application of skin
substitutes.

When skin substitutes are used in children they pre-
sent the following advantages:

1.
2.

3.

they reduce local pain;

they make subsequent wound dressing easier and
less painful;

they stimulate and promote spontaneous re-ep-
ithelialization of second-degree superficial and
deep burns.

Conclusion

The treatment of burned children in the first 48-72 h
requires a particular approach as regards rapidity of ac-
tion, accuracy of clinical tests, and careful monitoring since
the margins of error are extremely limited and the danger
of the onset of important complications is ever present.
Any carelessness on the part of the doctors and nurses can
have serious repercussions in terms of duration of hospi-
talization, therapeutic means employed, risk to life, and
the quality of future existence.
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RESUME. Les Auteurs discutent les aspects spécifiques des briilures en 4ge pédiatrique dans la phase aigué et considérent com-
me le traitement des enfants brlés est différent de celui des adultes brilés. Aprés avoir décrit I’épidémiologie des brilures chez
les enfants, ils présentent les aspects particuliers du traitement des enfants br(lés, en particulier pour ce qui concerne le traitement
au site de I’accident, les premiers soins, la réanimation et le traitement local. L’importance de I’évaluation précise des brilures des
enfants est soulignée.
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2006 TANNER-VANDEPUT-BOSWICK BURN PRIZE

The international Burn Foundation of the United States invites applications for the 2006
Tanner-Vandeput-Boswick Burn Prize to be awarded at the September 2006
ISBI Congress in Fortaleza, Brazil.

IBF
PURPOSE OF THE AWARD
The prize was conceived and established to promote the aims of the In-
ternational Society for Burn Injuries and to motivate individual investi-
gators to perform research, undertake patient care and treatment, and at-
tempt to solve other aspects of the burn problem.

ELIGIBILITY

The prize will be awarded to a person or persons who have made an
outstanding contribution to any aspect of burn management or to an
outstanding practitioner of burn treatment. This could be a specific
achievement or might represent a body of work over a period of years.
The recipient does not have to be a member of the ISBI nor a physi-
cian, but be responsible for major advancement in the field of burn
care.

THE AWARD
The prize consists of a gold pin and a cash payment estimated to be over
$ 100,000.

A candidate may make application on his own behalf or nominations may

be

Deadline for receipt of applications in Denver, Colorado will be Febru-
ary 28, 2006.

Nominations/applications must include:

FOR MORE INFORMATION AND APPLICATION MATERIALS
International Burn Foundation
P.O. Box 24386 - Denver, CO 80224 USA

intl

NOMINATIONS
submitted by colleagues.

DEADLINE FOR APPLICATIONS

HOW TO APPLY

Completed application letter

Letter of nomination

One-page summary detailing research & accomplishments of applicant
CV including list of publications

Two additional letters of support from colleagues

Iburnfndn@yahoo.com - Phone 303.985.4065
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