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Influence of preoperative oral ibuprofen on postoperative pain and normal
activities in children after ambulatory genito-urinary surgery
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Abstract

Introduction: To investigate the possible advantage of administration of preoperative oral ibuprofen in children on the experience of
postoperative pain and resumption of normal activities such as normal sleep and play activity.
Material andmethods:A prospective, randomized, double blind study in 54 children (0–14 years) who underwent an ambulatory urological

operation was performed. The children of the experimental group received 1 h prior to surgery, 10 mg/kg oral ibuprofen together with their usual
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remedication, whereas the children of the control group received only the usual premedication. Anesthesia was conducted with
nhalation and either a locoregional caudal block (children <30 kg) or local analgesia (children >30 kg). Immediate postoperative
ssessed using the Faces Pain Scale and the Children’s Hospital of Eastern Ontario Pain Scale (CHEOPS behavioral scale). V
ausea were also assessed. On the first and second postoperative day, the same variables were evaluated, as well as quality of s
eed for pain medication.
Results:After performing subanalysis, it was the older children (10–14 year) from the experimental group who experienced m

o significant differences were found regarding vomiting and nausea in the hospital or at home (P > 0.05). The assessments of the pare
hildren as well as the investigators’ were concordant throughout the study.
Conclusions:Older children (10–14 years) who underwent ambulatory genito-urinary surgery under local anesthesia with sedatio
ore analgesia than was provided by this regimen. The older children who received preoperative oral ibuprofen (10 mg/kg) de

ignificantly more pain early postoperative and on the first day at home. This study did not show a difference in postoperative pa
nd vomiting, or sleep and play quality up to 2 days after surgery that could be attributed to preoperative oral ibuprofen; however, t
f patients studied may have been too few to detect a difference. The children’s and parents’ assessments of pain using the face

nvestigators’ assessments using the CHEOPS scale were comparable.
2004 Elsevier B.V. All rights reserved.
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. Introduction

Surgery causes both pain and inflammation. In pediatric
urgery, more and more elective operations are being per-
ormed on an ambulatory basis. Ambulatory pediatric surgery
an only be successful if pain can be well managed and if the
hildren are able to resume daily activities fairly quickly[1].
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� Deceased.

Furthermore, the pain experienced by the child in hos
after surgery predicts the behavioural problems and pa
home after discharge.

Recently, more attention is focused on pre-emptive an
sia. In adult patients, this phenomenon has been observe
not in children[2,3]. It has been suggested that pre-emp
administration of analgesia might reduce postoperative
to a greater extent than postoperative administration[3]. For
children aged 5–12 years, after different types of surg
ibuprofen has been shown to be effective for postoper
pain relief administered either rectally or orally as a liq

966-6532/$ – see front matter © 2004 Elsevier B.V. All rights reserved.
oi:10.1016/j.ambsur.2004.07.001



28 G.A. Bogaert et al. / J. of Ambulatory Surgery 11 (2004) 27–31

[4]. It provides analgesia, whilst it does not have respiratory
depressant or sedative effects[4].

Therefore, this study assessed the possible positive effects
of administering preoperative ibuprofen in children undergo-
ing urological ambulatory surgery, by analyzing their post-
operative pain and discomfort, nausea and vomiting, and re-
sumption of daily activities.

2. Materials and methods

We conducted a randomized, prospective, double blind
study at the outpatient surgery unit of the University Hospital
Gasthuisberg Leuven in Belgium. The protocol and consent
forms were approved by the institutional Ethics Committee.
Informed consent was obtained from the parents and if pos-
sible by the children.

Inclusion criteria for this study were healthy boys, age
between 0 and 14 years, Dutch speaking, scheduled to un-
dergo genito-urinary surgery (circumcision, hydrocele, cryp-
tochidism, hypospadias repair, antegrade sclerotherapy for
varicocele). The boys were divided into two groups on a ran-
dom basis: the experimental group (n = 28) and the control
group (n = 26). The children in the experimental group were
given preoperative ibuprofen (10 mg/kg) and the normal pre-
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Fig. 1. Faces Pain Scale as used by the children and the parents.

responses[5–7]. We also included a second measurement
tool, the Children’s Hospital of Eastern Ontario’s Pain Scale
(CHEOPS behavioral scale). This scale identifies six groups
of behavior patterns among 1–5-year-old children experienc-
ing postoperative pain. They were: cry, facial expression, ver-
balizing, movements of torso and legs, and touching of the
wound[8–11].

The data-collection was divided in two phases. The first
phase was the measurements of pain in the hospital. Dur-
ing the first and second postoperative hour, the investigator
asked the parents and their children to assess pain using the
Faces Pain Scale, and vomiting and nausea as a dichotomous
variable. Of the children who were too young to assess their
pain themselves, only assessments of the parents were col-
lected. The investigator used a behavioral descriptor scale: the
CHEOPS scale to assess the children’s pain behavior. This
measurement was performed as a control measure of the data
provided by the parents and children.

The second phase of the study was the follow-up on the
first and second day home. On the first and second postopera-
tive day, the parents were contacted by phone. Together with
the investigator, they went over a questionnaire that asked for
assessment of pain of the child by the parents and the chil-
dren, vomiting and nausea, use of analgesia, quality of sleep
and play of that same day. The quality of play and sleep was
a ging
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edication alprazolam (>8 year) 0.5–1.0 mg or midazo
<8 year) 0.25–0.5 mg/kg. The children in the control gr
eceived in addition to the usual premedication a placeb
id. The examinor and dedicated postoperative observo
eceive the key of the randomization group after collec
he entire data. The measurements in the experimental
s well as in the control group were compared with each
t the defined points in time.

Induction of anesthesia was performed by inhalatio
evoflurane. The patients received an intravenous line
aryngeal mask was placed. If the patients were under 3

locoregional caudal block was performed. The pat
ere turned in a lateral position and 0.5 mL/kg bodywe
f 0.25% levobupivacaine for procedures at the penis
mL/kg bodyweight of 0.25% for procedures in the groin

he scrotum was injected in the sacral canal. If the pat
eighed more than 30 kg, local anesthesia was given b
ediatric urologist during the procedure using 10 mL 0.2

evobupivacaine. Within the first 2 h of recovery, all child
eceived paracetamol 20 mg/kg either orally, intraveno
r rectally and oral ibuprofen 10 mg/kg.

Pain assessment in children relies on a combination o
erved and behavioral changes that accompany painful
li and self-report by the patient[5]. To measure pain, w
sed the Faces Pain Scale (seeFig. 1). This is a self-repo
cale that can be used by children as well as by adul
hild’s self-report is to be considered the ‘gold standard
ain assessment despite limitations[6]. In addition, pain is
highly individualized and subjective event and in infan

s complicated by their inadequacy to communicate pain
he variability of the infant’s physiological and behavio
ssessed using an ordinal scale with five possibilities, ran
rom very good (=0) to very bad (=4).

This telephone contact was always at night between
.m. and 8:30 p.m.

A probability level of 0.05 was used to determine
istical significance. Non-parametric calculations were
ormed with the Mann–WhitneyU-test. Parametric calcul
ions were performed with Student’st-test. The chi-square
est was used where applicable. All analyses were two-t
nd were performed using the SPSS software.t-Test was con
ucted to compare ages in the experimental and the co
roups. The Mann–Whitney test was used to compar
ifference in postoperative pain intensity between the ex

mental and the control group. No power analysis was d

. Results

In the duration of 4 months of this study (half of Novem
000 to the end of February 2001), 61 boys underwent
n operation of whom 54 completed the study. The s
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children who were excluded had either incomplete data due
to loss of contact at the first and/or second postoperative day
(2/7) or insufficient analgesia from the locoregional caudal
block (>30% increase of heart rate within the first 2 min after
surgical incision). The distribution of age was: 22 children
(41%) were 0–4 years old, 13 children (24%) were 5–9 years
old and 19 children (35%) were 10–14 years old. The mean
age in the treatment groups did not differ significantly (t =
l.25; d.f. = 52;P = 0.218).

3.1. Postoperative pain

3.1.1. First hour postoperative
There was no significant difference in pain-intensity be-

tween the experimental group and the control group overall.
However, after sub-analysis of the group of children between
10 and 14 years of age, there was a significant difference
between the experimental group and the control group. This
was seen in both the assessments of the parents (P = 0.03;z
= −2.16) and the children (P = 0.024;z= −2.53) using the
Faces Scale, as well as in the assessment of the investigator
with the CHEOPS scale (P = 0.04;z= −1.985).

F
p

3.1.2. Second hour postoperative
On the second postoperative hour, there were significant

differences between the experimental group and the con-
trol group. Significantly more children in de experimental
group complained of pain (parents:P = 0.03; z = −2.14;
children: P = 0.015; z = −2.47; investigator:P = 0.014;
z = −2.47) (seeFig. 2). After sub-analysis, in the group
of children of 10–14 years of age, the experimental group
scored significantly higher on the pain scale (parents:P
= 0.03; z = −2.95; children:P = 0.03; z = −2.95) and
behavioral scale (P = 0.01; z = −2.57) than the control
group.

3.1.3. First day at home
On the first postoperative day, the children of the experi-

mental group scored more pain than the control group (P =
0.018;z = −2.37). Again, in the age group of 10–14 years
this difference was significant (P = 0.001;z = −3.347). In
the age groups of 0–4 and 5–9, no significant difference
was found between the EC and the control group. Of all
the children, 53% did not have any pain. Seventy percent
of the children who were pain free belonged to the control
group.
ig. 2. Histograms of the results of pain assessments, respectively, by the p
ostoperative hour.
arents, the children and the researcher in the entire group of children onthe second
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Fig. 3. Histogram of the quality of play on the first postoperative day.

3.1.4. Second day at home
On the second postoperative day, no more significant dif-

ferences in the assessments of the experimental group and
control group were found.

3.2. Quality of sleep and play

On the first and second day after the procedure, there was
no significant difference between the sleep quality of the ex-
perimental group and the control group (respectively,P =
0.49 and 0.86).

On the first postoperative day, a significant difference has
been found concerning quality of play. The Mann–Whitney
test shows that the children in the experimental group had
significant worse quality of play than the control group (P =
0.02;z= −2.193) (seeFig. 3).

There was no significant difference anymore on the second
postoperative day.

There was a significant relation between pain-intensity
and the negative quality of sleep and play.

3.3. Pain medication

In thepostanesthesia care unit, more children age 10–14
years in the experimental group received pain medication
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Fig. 4. Use of painmedication at home on the first postoperative day.

Fig. 5. Frequency of painmedication at home on the first postoperative day.

In order to test whether the scores of the children, parents
and investigator were similar and comparable, correlations
were performed. Between the scores of the parents and the
children, a positive significant correlation was found (ρ =
0.82;P = 0.0001). Also, the assessments of the investigator
and the children as well as the parents were positively corre-
lated, respectively,ρ = 0.48;P = 0.0001 andρ = 0.54;P =
0.0001.

4. Discussion

The children in the experimental group required pain med-
ication more frequently than the control group. These unex-
pected results were found from the second postoperative hour
on. In order to differentiate this observation, the patients were
divided into three subgroups according to age. From analysis
of the results of these three groups, the children of 10–14
years were found to experience more pain. A possible ex-
planation would be that older children are able to score their
perception of pain different than smaller children. Clinical
studies have illustrated that age is a predictor for postopera-
tive pain[12,13]. These studies have shown that children in
their puberty (10–14 years) who are submitted to an ambu-
han the control group (P = 0.04;χ2 = 3.99) and more fre
uently (P = 0.03;z= −2.08).

Onthe first day at home, significantly more children in th
xperimental group received oral ibuprofen as pain me
ion than the control group (P = 0.006;χ2 = 7.651) and als
ore frequently (P = 0.002;z= −3.083) (seeFigs. 4 and 5).
After sub-analysis, we found that in the group of c

ren from 0 to 4 years as well as in the group of 10
ears old, the experimental group received significantly m
requently pain medication (oral ibuprofen) than the con
roup (respectively,P = 0.05;z= −1.936 andP = 0.01;z=
2.51).
On thesecond postoperative day, no more significant dif

erences between the two groups were found.
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latory surgical procedure complain more quickly of severe
pain than younger children (0–9 years).

Another explanation could be according to the study of
Jamali and Kunz-Dober[14]. They found evidence that pain
or trauma, caused by the surgical procedure, results in patho-
physiological changes that can lead to less effectiveness of
the oral pain medication, with lower and delayed peak drug
blood levels. Whether the administration of ibuprofen to-
gether with other medications can cause loss of therapeutical
activity needs to be further investigated.

The type of anesthesia also might have had an influence on
postoperative pain. In this study, a difference in pain experi-
ence from the patient groups may be explained by the type of
local or locoregional anesthesia. The children under 30 kg of
bodyweight received a caudal block by the anesthesiologist.
This type of anesthesia is locoregional and therefore more ac-
tive centrally and complete. The children heavier than 30 kg
received local anesthesia by the urologist during the proce-
dure. With the administration of only a local anesthetic, there
is more chance that a part of the surgical area is not adequately
anaesthetized. Local anesthetics were used in older children
and it is necessary to consider this as a possible explanation
when interpreting the increased pain seen in the 10–14 year
age group. This issue was not anticipated when we started
the study.
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study did not show a difference in postoperative pain, nausea
and vomiting, or sleep and play quality up to 2 days after
surgery that could be attributed to preoperative oral ibupro-
fen; however, this may be related to the few patients studied.
The children’s and parents’ assessments of pain using the face
scale and the investigators’ assessments using the CHEOPS
scale were comparable.
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