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Abstract

Background/Aim. Children with burns are submitted to
multiple painful and anxiety-related procedures during the
change of wound dressing, treatment, and rehabilitation.
The objective of analgesic treatments for procedural pain is
the safe and efficient management of pain and emotional
stress, which requires a careful, balanced, and systematic
approach. The aim of this study was to determine the effec-
tiveness of analgesic and/or local anesthetic in relieving the
intensity of procedural pain. Methods. The study included
120 pediatric patients with second-degree burns who were
allocated into four groups of 30 children (control group,
groups 1, 1I, and III). During the change of wound dress-
ings, children in the control group did not receive any anal-
gesics, while in the remaining three groups, 30 minutes prior
to the change of wound dressing, oral nonsteroidal anti-
inflammatory drug (group I), local anesthetic (group II), or
both medications (group III) were administered. Results.
The average visual analog scale (VAS) score for assessing
pain was statistically significantly higher in the control group

Apstrakt

Uvod/Cilj. Deca sa opekotinama su tokom previjanja,
nege i rehabilitacije podvrgnuta visestrukim, bolnim
procedurama  koje izazivaju anksioznost. Primena
analgetika za ublazavanje proceduralnog bola, ima za cilj
bezbedno i efikasno upravljanje bolom i emocionalnim
stresom, §to zahteva pazljiv, balansiran i sistemati¢an
pristup. Cilj rada bio je da se utvrdi u kojoj meri primena
analgetika i/ili lokalnog anestetika ima uticaj na smanjenje
intenziteta proceduralnog bola. Metode. U studiju je
uklju¢eno 120 pacijenata decijeg uzrasta sa opekotinama
drugog stepena koji su razvrstani u cetiri grupe od po 30
dece (kontrolnu grupu i grupe I, II i III). Tokom

on all tested days compared with children in the other three
treated groups. On the first test day (24 hrs after sustaining
the burn injuries), all children had high VAS scores, and ac-
cording to the receiver operating characteristics (ROC)
analysis, the boundary value was 89.50/100. There was a
remarkable difference in the VAS score between the groups
on the fifth day of dressing change with the boundary value
of 57.50/100 and on the seventh day when the boundary
value was 43.50/100. Children who experienced the lowest
intensity pain during dressing changes of burn wounds for
all test days were those from the group who received both
systemic analgesic and local anesthetic. Conclusion. The
study confirmed the importance of introducing the complex
polymodal protocol in treating procedural pain in second-
degree burns. The protocol should include analgesics as well
as anesthetics since they both contribute to achieving the
best results in pain reduction and treatment outcomes.

Key words:
analgesics; anesthetics, local; burns; child; pain
measurement; pain, procedural.

previjanja, deca iz kontrolne grupe nisu primala analgetike,
a deca u preostalim grupama su 30 minuta pre previjanja
primali: nesteroidni antiinflamatorni lek, oralno (grupa I),
lokalni anestetik (grupa II) ili oba leka (grupa III).
Rezultati. Prosecni skor vizuelno analogne skale (VAS)
za procenu intenziteta bola bio je statisticki znacajno veéi
u kontrolnoj grupi, tokom svih ispitivanih dana, u odnosu
na preostale tri grupe dece koje su primile analgetike.
Prvog dana (24 casa nakon zadobijanja opekotina), sva
deca su imala visoke vrednosti VAS skora i prema receiver
operating characteristics (ROC) analizi grani¢na vrednost bila
je 89,50/100. Vidna razlika izmedu grupa u pogledu
vrednosti VAS skora uocena je petog dana previjanja, sa
grani¢nom vrednosti od 57,50/100 i sedmog dana kada je
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grani¢na vrednost iznosila 43,50/100. Najmanji intenzitet
bola prilikom previjanja, tokom svih ispitivanih dana,
prijavljivala su deca u grupi koja je primila i sistemski
analgetik i lokalni anestetik. Zaklju€ak. IstraZzivanje je
pokazalo znacaj uvodenja sloZzenog polimodalnog
protokola u lecenju proceduralnog bola prilikom previjanja
opekotina parcijalne debljine koZe. Najbolji rezultati u

smanjenju intenziteta bola i izleCenju postizu se primenom
protokola koji ukljucuje i sistemsku analgeziju i lokalnu
anesteziju.

Kljucne reci:
analgetici; anestetici, lokalni; opekotine; deca; bol,
merenje; bol, proceduralni.

Introduction

Burns continue to represent an important medical, so-
cial, and economic issue in modern society. The consequenc-
es of burn injuries are especially harsh in children since the
functional, aesthetic, and psychological sequels are much
more severe than in adults. Burns are experienced as trau-
matic events related to high stress and anxiety levels. Pain is
an unpleasant subjective experience with sensory, emotional,
and behavioral components .

Patients with burns are subjected to high levels of “ex-
pecting” pain before wound dressing, which is repeated daily
and increases the patient’s perception of pain. This anticipat-
ed treatment-related distress leads to an increased subjective
perception of pain, which in turn reinforces the anxiety expe-
rienced by patients as a feedback loop. That explains the oc-
currence of intensified pain in burn victims during their hos-
pitalization and follow-up * 5.

Nowadays, pain management in burn patients encom-
passes a wide spectrum of pharmacological and non-
pharmacological treatment methods. Opioids, non-opioids
[non-steroidal anti-inflammatory drugs (NSAIDs), aceta-
minophen, and topical lidocaine], antidepressants, anxiolyt-
ics, sedatives, alpha-adrenergic agonists, and others are used
as pharmacological treatment. On the other hand, various ad-
juvant techniques (psychotherapy, distraction, music, virtual
reality, massage, and others) are used as a non-
pharmacological treatment to meet the patient’s needs 3. In
the outpatient setting, pain relief is most commonly managed
by NSAIDs > ¢. Despite numerous options for managing pro-
cedural pain, especially in the pediatric population, the lack
of implementing pain relief techniques or their inadequate
implementation is still quite common 78,

The aim of this study was to evaluate whether the use of
analgesics and/or local anesthetics had an effect on relieving
the intensity of procedural pain in children.

Methods

In this study, 120 children were treated for burns for two
years at the Clinic for Pediatric Surgery, Institute for Child and
Youth Health Care of VVojvodina in Novi Sad, Serbia.

Patients included in the study were selected randomly and
were divided into four equal groups of 30 children alternatively.

Inclusion study criteria were as follows: children of
both genders aged 6 to 15 years with second-degree (lla —
partial thickness) burns which covered less than 10% of total
body surface area located on the body and extremities (ex-
cluding the face, genitalia, and hands). After a detailed ex-

planation of the methodology to the parents, written consent
for the study was obtained.

Exclusion criteria were the following: burns on the face,
genitalia, and hands; children who have taken antibiotics for
any reason at least two weeks before hospitalization; all chil-
dren with chronic illnesses, especially of the liver and kid-
neys; patients with previous diseases at least one month be-
fore being admitted to hospital; all patients treated with im-
munosuppressive therapy; patients with congenital anoma-
lies; patients with psychomotor disturbances; patients with
multiple injuries and traumas; patients with signs of wound
infection during the study; patients without written consent
for participation in this study.

Common clinical practice in the treatment of deep dermal
and subdermal burns includes pain treatment, while minor burns
(superficial dermal burns — level 1la, which do not require surgi-
cal treatment) are usually treated with daily dressing changes but
without planned psychological preparation or analgesics. The
dressing changes procedure consists of removing the dressing,
washing the wound, applying the medication (silver sulfadia-
zine), and placing a new dressing. Since this type of treatment is
associated with repeated painful experiences of different intensi-
ties and durations, we investigated to which extent the use of an-
algesics as standard procedure for dressing changes of level Ila
burns (superficial dermal burns) had an impact on the patient’s
perception of pain during treatment and healing process.

The following medications were used in the study:

1. Ibuprofen (Brufen®, oral suspension 100 mg/5 mL,

100 mL, Galenika a.d.), an NSAID used for systemic
analgesia.

2. Xylocaine® gel 5%, 30 g, galenic formulation, Phar-

macy Belgrade, used as a topical anesthetic.

This prospective study was conducted at the Institute
for Child and Youth Health Care during the two years from
2012 to 2014 and was approved by its Ethics Committee
(Decision No 403-6).

All patients received standard primary surgical treat-
ment of the burn upon obtaining the burns (day zero), and an
absorptive bandage was applied.

Local treatment of the burn began 24 hrs after the inju-
ry, and afterward, the children were randomly divided and
assigned to one of the following groups: a control group and
groups I, 1, and 111.

The control group did not receive any analgesics before
the change of wound dressing. Only regular distraction
methods, such as talking, singing, or cartoon playing, were
applied. The wound care started with toilette and debride-
ment, and silver sulfadiazine was applied to the wound (a
common manner of dressing minor burns).
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Group | — the patients were treated with a 30 mg/kg
dose of ibuprofen, and thirty minutes later, the wound was
dressed, and silver sulfadiazine was applied.

Group Il — when dressings were removed, Xylocaine®
gel was applied to the burn, and the wound was wrapped; af-
ter thirty minutes, the wound was cleaned, silver sulfadiazine
was applied, and the wound was then redressed.

Group Il — thirty minutes prior to dressing, ibuprofen
was administered; thirty minutes later, dressings were re-
moved, and Xylocaine® gel was applied to the wound; thirty
more minutes later, the wound was cleaned, and silver sul-
fadiazine was applied along with bandages.

The intensity of pain was measured by a visual analog
scale (VAS) score (0-100), in which 0 indicated the absence
of pain, while value 100 was explained as the worst possible
pain. The pain was measured on the first, third, fifth, and
seventh day after obtaining burns during the change of
wound dressing. VAS values less than 30 were considered
mild pain; VAS values ranging from 30-70 denoted moder-
ate pain intensity; VAS values estimated at higher than 70
were considered severe pain.

Statistical Data Analysis

Descriptive statistics determined the average value,
standard deviation (SD), or absolute frequency of occurrence
with the corresponding percentages. The difference in per-
centages was tested using the Chi-squared (y?) test. The nor-
mality of distribution was determined using the Shapiro-
Wilk test. Pain intensity in relation to the treatment group for
each day of dressing changes was analyzed by one-way
analysis of variance (ANOVA), Schaeffer’s test. Key points
for the first, third, fifth, and seventh day were determined
based on receiver operating characteristic (ROC) curve anal-
ysis. Linear regression analysis was used to estimate the ef-
fects of therapy, age, and gender on the VAS score. All anal-
yses were done using SPSS Statistics 23.0 (IBM, Chicago,

Table 1

USA), and the statistical significance was assessed at the
level of p less than 0.05.

Results

Results of the regression analysis showed that the com-
bined effects of the treatment method, gender, and age in-
creased with the increasing time after burn injury (Table 1).
There were no significant differences regarding gender and
age. Only the treatment method had a significant effect on all
examined days.

On the first day, during dressing changes, the average
pain values were very high for all the children in all the groups
(Table 2). Children from the control group reported pain sig-
nificantly (p < 0.05) more intensively than children from
groups | and 11, while this difference between groups I and IlI
was not significant. The pain was significantly (p < 0.001) less
intensive after analgesic application on the third, fifth, and
seventh day after burn injury in all the groups compared to the
control. Children who experienced the intensity of pain the
least during dressing changes after burn injury belonged to
group I11 during the whole observed period.

Further results of the repeated measures analysis
showed that VAS score values significantly decreased (p <
0.001) in all analyzed groups as time progressed (Table 3).
On the first and the third day during dressing changes, all
children from the control group had a VAS score higher
than 70, which indicated severe pain, while after the fifth
day, only 40% of children had severe pain, and after the
seventh day all children in this group had moderate pain. In
the groups of treated children, severe pain was noted in 80
out of 90 (88.9%) children on the first day and 66 out of 90
(73.3%) children on the third day. However, the pain sig-
nificantly decreased on the fifth examined day, when only 6
out of 90 (6.7%) children reported severe pain. No child
from the control group had a VAS score less than 30 (mild
pain) during all examined days, while in all treated groups

Effects of group, gender, and age on the visual analog scale scores during wound dressing changes

Regression analysis

Time after burn injury (day) group gender age r
beta p-value beta p-value beta p-value

First -0.204 0.027 0.041 0.651 0.058 0.527 0.214

Third -0.293 0.001 0.050 0.573 0.002 0.980 0.295

Fifth -0.449 0.000 0.138 0.095 0.069 0.403 0.470

Seventh -0.508 0.000 0.052 0.513 -0.116 0.147 0.521

p — significance; r — multiple correlation coefficient. Bolded values are statistically significant.

Table 2

Average visual analog scale score during wound dressing changes in the study groups

Time after burn injury (day) Control Group | Group Il Group 111
First 93.00 +5.43* 83.60 = 16.16 89.47 +£10.88 93.00 +5.43
Third 87.90 + 7.04*** 76.67 +£15.92 79.83+12.72 75.17 £13.61
Fifth 66.73 + 10.33*** 46.07 £ 13.52 52.60 + 15.17 44.47 +10.78
Seventh 51.57 + 7.53*** 34.53 + 14.75 30.50 + 10.95 31.77 +11.12
Control — group without analgesic treatment; Group | — group treated with ibuprofen; Group Il — group
treated with Xylocaine® gel; Group I11 — group treated with ibuprofen + Xylocaine® gel.

Results are expressed as mean + standard error. Statistical significance: *p < 0.05 compared to group Il and
I11; ***p < 0.001 compared to group I, 11, and 111 (One-way analysis of variance, Schaeffer’s test).
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(1, 11, and I11), 6 out of 90 (6.7%) patients on the fifth day
and 43 out of 90 (47.8%) patients on the seventh day expe-
rienced mild pain.

The results of the y? test showed a statistically signifi-
cant difference in the intensity of pain between the groups
with and without treatment on the third (x* = 10.000, df = 2,
p = 0.007), fifth (x> = 20.667, df = 2, p = 0.000), and seventh
day (yx* = 23.158, df = 2, p = 0.000) after a burn injury.

The ROC analysis of the VAS score for 90 children
who received analgesic treatment and thirty children without
it showed that on the first day during bandaging, sensitivity
was 0.800, and specificity was 0.544. The area under the

Table 3

ROC curve (AUC) of the first day showed a bad separation
of children with applied treatment and children without it.
All children had high VAS score values, and the boundary
value was 89.50 [area under curve (AUC) = 0.656, 95% con-
fidence interval (Cl) = 0.558-0.753]. On the third day, there
was acceptable separation (AUC = 0.750, 95% CI = 0.660—
0.841). On the fifth day, separation was excellent (AUC =
0.863, 95% CI = 0.798-0.927), with a boundary value of
57.5. The results obtained on the seventh day after the burn
injury showed exceptional separation during dressing chang-
es. The boundary value was 43.50 (AUC = 0.900, 95% CI =
0.846-0.954) (Figure 1, Table 4).

Distribution of children with and without treatment who experienced mild,
moderate, or severe pain according to average visual analog scale score

. - . Group

Time (day) Pain intensity without treatment (n=30)  with treatment (n=90)

First Mild 1(1.1)
Moderate 9 (10)
Severe 30 (100) 80 (88.9)

Third Mild 1(1.1)
Moderate 23 (25.6)
Severe 30 (100) 66 (73.3)

Fifth Mild 6 (6.7)
Moderate 18 (60) 78 (86.7)
Severe 12 (40) 6 (6.7)

Seventh Mild 43 (47.8)
Moderate 30 (100) 46 (51.1)
Severe 1(1.1)

The results are given as n (%b).
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Fig. 1 — Receiver operating characteristic (ROC) curve shows
the correlation of visual analog scale scores on the first, third,
fifth, and seventh day after burn injury during wound dressing
changes between patients with and without analgesics.

Table 4
Receiver operating characteristic analysis of visual analog scale scores during wound
dressing changes with applied analgesic treatment
Time after burn injury (day)

Parameter first third fifth seventh
AUC 0.656 0.750 0.863 0.900
SE 0.050 0.046 0.033 0.027
Significance 0.011 0.000 0.000 0.000
95% CI 0.558-0.753 0.660-0.841 0.798-0.927 0.846-0.954
Cut-off value 89.50 84.00 57.50 43.50
Sensitivity 0.800 0.667 0.833 0.933
Specificity 0.544 0.667 0.756 0.822

AUC - area under curve; SE — standard error; Cl — confidence interval.
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Discussion

The study was conducted to assess the effectiveness of
analgesic therapy for procedural pain in patients with super-
ficial dermal burns. Children included in the study were 6 to
15 years old. A numerical VAS score was used to evaluate
the intensity of pain. Literature supports the use of the VAS
scale as it is simple, easy to use, reliable, and appropriate for
this age group &1°,

Since some studies emphasized the significance of gen-
der and age on the perception of pain 2, we have analyzed
whether these variables had an impact on pain perception in
our study. When observing gender differences, the results we
obtained showed that during dressing changes, girls had a
higher VAS score than boys, but the difference was not sta-
tistically significant. Van der Heijden et al. !, Shahi et al. ®,
and Khan et al. ** examined the pediatric population exclu-
sively in their studies and came to a similar conclusion,
where no difference in the perception of pain regarding gen-
der was noticed. When taking into account that some studies
(Sorge and Strath 11, Mogil %) highlight the significance of
physiological and psychosocial differences between genders
in the adults’ perception of pain, it is clear that this differ-
ence is subtler or nonexistent for children, which explains
our results.

In terms of age, in our study, when all patients are con-
sidered as unique specimens (disregarding the group mem-
bership), younger children are found to experience a higher
intensity of pain during dressing changes compared to older
children, but the difference is not significant as well. The
study conducted in South Africa reported a significantly
higher intensity of pain perception in younger children. In
this study !, parents were not allowed to be with the children
during dressing changes, while our practice is to encourage
parents’ presence during treatment. Another study measur-
ing the levels of pain and distress in children with burns af-
ter dressing changes revealed no statistical significance con-
cerning age. All the patients in this study reunited with their
parents after the treatment when the measurement was con-
ducted 2.

The underestimation of analgesic needs in children is
quite widespread despite common knowledge of its negative
effects on the physiologic (delayed wound healing, reduced
mobility, hyperalgesia) and psychologic (anxiety, post-
traumatic stress, depression) status of patients * > 4 Even
though experts stress the importance of analgesia for burn
patients, many difficulties are encountered in providing pain
management. Pain assessment in the pediatric population is
particularly challenging due to the difficulty in differentiat-
ing pain from anxiety, hunger, or fear. Inadequate training of
the staff, lack of knowledge concerning the safety and effi-
ciency of analgesia, and established clinical malpractices are
other important issues. The literature unanimously suggests
the introduction of polymodal analgesic protocols to over-
come the neglected pain -6,

We have chosen to investigate the effects of Xylocaine®
gel and ibuprofen, which are the most frequently used treat-
ment options for pain control in minor burns. Xylocaine® gel,

Komarcevi¢ A, et al. Vojnosanit Pregl 2023; 80(2): 115-120.

cream, spray, or patch is widely employed as a topical anes-
thetic with effective pain control and rarely causes side ef-
fects 1%, Ibuprofen is a commonly prescribed medication
for burn victims. As a cyclooxygenase inhibitor, it strongly
inhibits the pro-inflammatory interleukin-1 beta in cerebro-
spinal fluid and brain structures, resulting in a hypersensitivi-
ty decrease " ¥ 2. 2L Although opioid analgesics are mostly
used in pain therapy for burns, we have left them out of the
study. The main reason for doing so is the fact that only su-
perficial dermal burns treated in outpatient conditions were
included in the study, and in such situations, opioids are
avoided due to possible negative side effects, such as respira-
tory depression, physical dependence, or tolerance.

While observing the intensity of pain, a significant de-
crease in its values could be noticed in all the groups from
the first to the seventh day of dressing changes, when an epi-
thelialization of the burn wound would gradually occur, and
the burned area would become smaller. Similarly, Resch et
al. 2 recorded a continuous decrease in pain intensity in the
course of dressing changes in all the participants during the
period they observed.

Children who did not receive any therapy during dress-
ing changes (the control group) had a significantly higher
VAS score than all the children in other groups. The only ex-
ception was on the first day when the VAS score in the con-
trol group was not significantly higher in comparison to the
group of children treated with local anesthetic (group II).
Better results in terms of analgesia were achieved in the
groups treated with ibuprofen (groups I and I11) compared to
the group treated with a local anesthetic (group I1). These re-
sults may be due to both the anti-inflammatory and analgesic
effects of ibuprofen 2.

Van der Heijden et al. ! divide different phases of
wound care into four actions: removing the bandages, wash-
ing the wound, applying the wound care medication, and
placing a new bandage. This classification into separate
phases of dressing change may explain the higher intensity
of pain in group II. In this group, the anesthetic was applied
after the removal of the bandages; thus, the initial painful
stimuli could not be inhibited.

The presence of intense pain during dressing changes
indicates a need for the applied analgesic regime, and the
best results in our study were achieved by combining local
anesthetic and oral analgesic. There are suggestions for the
potential use of opioid analgesics, especially in the first few
days after injury 2,

Although the literature suggests that pain in minor
burns could be successfully treated with either local anesthet-
ic (lidocaine) or oral analgesic (NSAID) & 7, our experience
suggests that the combination of those two offers better re-
sults in terms of patient satisfaction and overall treatment
outcome.

Conclusion

The results of our study show that gender and age are
not playing a significant role in pain perception, so they
should not be used as indicators for predicting pain intensity
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in the pediatric population. The importance of complex pol-
ymodal protocol introduced in the treatment of minor burns
in children was confirmed. The protocol should include an-
algesics as well as local anesthetics since they both contrib-

10.

11.

12.

ute to achieving a satisfactory treatment outcome. To im-
prove clinical practice, continuing research is essential to ex-
plore different pharmacological and non-pharmacological
approaches in dealing with procedural pain in burn patients.
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