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Introduction

Hand burns in children are frequent; a high percent-
age of the total burns admitted to our clinic are hand burns.
Whether burns involve only the hands or are more exten-
sive, hand burns nonetheless represent a major emergency.
in accordance with the American Burns Association sever-
ity classification,1 hand burns are admitted to our center
for adequate treatment, regardless of the patient’s age or
the burn extent, even though sometimes the total body sur-
face area involved may be small.3-5 The hand has one of
the highest densities of sensitive endings, the richest source
of tactile feedback and the highest mobility. Adequate treat-
ment is essential for the future development and rehabili-
tation of children affected by hand burns.2-10

Our retrospective analysis of hand burns, treated in our
clinic over a 2-year period, is aimed at highlighting cer-
tain characteristics of hand burns for modulating a  treat-
ment strategy to achieve optimal rehabilitation.

Material and methods

Our study was a retrospective review of 369 upper
limb burns admitted to our center from 2012-2013.

The appropriate therapeutic protocol was applied ac-
cording to burn severity, location and extent. initial wound
debridement and dressing was performed followed by dai-
ly dressing changes. Certain burns required subsequent sur-
gical interventions (necrectomies and covering with skin
grafts or flaps). Burn depth was assessed through clinical
observation carried out during daily dressing changes; oth-
er methods may have been useful but were not available
during the period concerned.12-14

For all of the hand burns, as well as for separate groups
within them according to etiology, we identified: the av-
erage number of days between the burn occurrence and
surgical intervention being performed; the most common
surgical intervention; the percentage of hand burns re-
quiring surgery; and average length of hospital stay.
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For hand burns, treatment promptitude and accuracy
prevent and minimize sequelae, therefore influencing the
future development of child and the social rehabilitation.
However, the initial extent of damage may be so severe
that irreversible handicaps may be consequent. 

An important issue in treating burns is the accurate
determination of burn depth, as this directly guides the
therapeutic process.

Therapeutic principles are to be applied in order to pre-
vent further tissue damage. Viable tissue preservation should
start from the first moments after the accident. Adequate
first aid consists of cooling followed by the application of
a dry, clean dressing. proper positioning of the wound helps
to prevent microvascular deterioration and reduces edema.
Early escharotomies may be necessary. infections should
be prevented through debridement, necrectomies, and local
and sistemic antibiotic therapy. For full-thickness burns,
fast skin covering15-21 and the use of thicker skin grafts are
preferable. Sequelae should be prevented by adequate po-
sitioning, splinting, and pressure therapy. For superficial
burns, symptomatic treatment, topical antibacterian dress-
ings, correct positioning, and early mobilization should lead
us to our objective of spontaneous epithelisation in less than
10 days.3 For full thickness burns and partial deep burns,
the local treatment is more complex. Decompression inci-
sions may be necessary if vascular insufficiency is present.
Early excision and grafting is often employed during the
first 48-72 hours after injury.15-21

results

Most upper limb burns (85.09%) did not require sur-
gical intervention, while the remaining 14.91% required sur-
gery for healing. Depending on etiology, the percentage of
burns requiring surgery varied, being highest for flame, fol-
lowed by electrical burns (including both high and low volt-
age, as well as electric flame injuries), scalds and contact
burns. The most frequent etiology was represented by scalds
followed by contact with hot objects, flame and lastly elec-
trical injuries (Table I). The average age of the patients was
3.4 years old. The average length of hospital stay was 5.51
days. For the children requiring surgery, the average sur-
gery day was 8.85 post-injury (Fig. 1). 

Scalds had the highest incidence (57,18%), affecting
patients with an average age of 3.02 years old. The wounds
are often partial, superficial or partial deep, and frequent-
ly circumferential. Of these, 9.95% required surgery and
the average day for intervention was 12,47 days post in-
jury. The average length of hospital stay was 6.18 days.
These burns are frequently extensive. 

Contact with hot objects accounted for 24.66% of the
hand burns in children. The average age was 2.12 years
old. These burns are usually deep but strictly localised and
frequently on the palmar side. The average day of surgery
was 10 days post-injury, and only 1.1% required surgery.

Flame burns in the studied group were encountered in

11.65%. The average age was 7.45 years old. These in-
juries may be bipolar involving face and hands after an
explosion. They are frequently extensive burns. Deep burns
have a poor prognosis. The average surgery day was 7.27
days post-burn and 51,16% required surgery.

Electrical injuries accounted for 6.5% of the hand burns
in the children included in our retrospective study, of whom
45.83% required surgery .The average age was 8.82 years
old and the average day for surgery was 5 days post-burn.

Discussion

The average number of days from injury to surgical
intervention being performed was determined retrospec-
tively. A clear relationship was identified between surgi-
cal intervention and precise determination of burn depth
through assessment of the wound. The types of injuries
which were operated on soonest were those caused by elec-
trical burns, with an average of 5 days between injury and
surgical intervention. This result is in accordance with the
frequently high need for surgery associated with these in-
juries. Their local aspect is often suggestive of full thick-
ness burns, even for burns involving deeper structures.
Flame burns followed, with surgery taking place an aver-
age of 7.27 days post injury. Flame burns are usually deep
and generally require surgery. 

For the studied group, contact burns showed an ex-
ception with one such burn which was operated on 10 days
post injury. This finding may be interpreted as a tempo-
ral variation as we previously identified contact burns as

incidence requiring surgery
Flame 43 11.65% 51.16%
Electrical 24 6.50% 45.83%
Scalds 211 57.18% 9.95%
Contact 91 24.66% 1.10%
Total 369

Table I - incidence and surgical necessary for subgroups having dif-
ferent etiological factors

fig. 1 - Average surgery day for subgroups having different etio-
logical factors.
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requiring surgery in a higher proportion (4.05% up to
8.82%) and the average surgery day was the earliest (day
4 post-burn) compared to the other etiologies.22 This short-
er number of days between injury and surgery  may have
been linked to the burn severity which clearly showed them
to be full thickness burns. 

For scald burns, the average number of days between
injury and surgery was greater, which may be linked to
the local aspect of the burn wound, but also to the sever-
ity of the burn because many of these burns are extensive.
For the studied group no other burn etiology was en-
countered. 

Hospital stay was not very informative as it was main-
ly related to the extent of the burn. rehabilitation started
from the first day of admission and may have been very
advanced for extensive burns requiring serial excision and
grafting of other areas, while hand burns may have healed
long before discharge from hospital.

conclusions

The surgical approach for hand burns in children is ex-

tremely important. The quality of the results may depend
on the optimal sequencing of therapy as well as on the
severity of the initial damage. Etiological factors may be
particularly important with regard to the following burn
characteristics: incidence, average age of patient, depth/time
of accurately determining depth, localisation, surgical re-
quirements, and average length of hospitalisation. Some-
times, regardless of etiology, limited burns can cause a sig-
nificant function deficit. Fast wound closure is very im-
portant because the risk of infection, hypertrophic scar for-
mations and contractures increases with a prolonged heal-
ing time. important parts of the treatment include early ex-
cision and early coverage within the first days after injury.
The success of the treatment also depends heavily on in-
fection control and the preservation of the active and pas-
sive motion of the hand as well as on an early splinting
and functional rehabilitation. The surgical plan, as well as
the general treatment has to be suited to each treated child.
The interdisciplinary teamwork of surgeons, physiothera-
pists and occupational therapists, psychologists, motivated
health care personnel and consequent treatment strategies
can contribute to regaining normal hand function.
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