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Abstract

Background: This study was conducted to determine if intravenous dexamethasone combined
with caudal block was able to prolong post-operative analgesia in pediatric daycare surgeries.

Methods: Sixty four ASA I or II children aged 3 to 10 year old scheduled for daycare open
unilateral herniotomy received general anesthesia and caudal block using 0.25% levobupivacaine
0.75 mgkg' with suppository paracetamol 30 mg.kg'. After anesthesia induction, they were
randomized to receive either intravenous dexamethasone 0.5 mg.kg! (Group I) or same volume
intravenous normal saline (Group II). Postoperatively, pain scores were assessed using Wong-
Baker faces scale. At home, their parents assessed and recorded the pain scores, time to first oral
paracetamol served and frequency of paracetamol given in two consecutive days post surgery. On
the third postoperative day, these information were gathered from the parents via a phone call.

Results: There were statistically significant differences between Group I and Group II in the
median time to first paracetamol (800 vs 520 min, p = 0.01), mean pain scores postoperative day
1(1.9+2.0vs3.5+2.2, p=0.05), mean pain score postoperative day 2 (0.8 £ 1.6 vs 2.3 £2.0, p
=0.03) and mean frequencies of paracetamol given on postoperative day 2 (0.3 + 0.8 vs 1.1 £ 1.0,
p=10.02).

Conclusion: A single intravenous dexamethasone dose when combined with caudal block
reduces postoperative pain, decreases paracetamol requirement and prolongs analgesic duration in
children after open herniotomy.
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Introduction

Pediatric daycare surgeries now form alarge part
of pediatric anesthetic practice. In the United States
of America, 2.3 millions pediatric surgeries were
performed on a daycare basis in 2006'. Children are
candidates for daycare surgeries as they are usually
healthy, free of systemic disease and typically require
straightforward, minor or intermediate surgical

procedures®>.

An audit of pediatric daycare surgeries in a
district general hospital in the UK by Jolliffe et a/
(1997) found that postoperatively, pain was more of
a problem than nausea and vomiting*. Most studies
of analgesia in pediatric daycare surgeries have
focused on the immediate postoperative course, and
largely ignored the potential for moderate or severe
pain after discharge home, when it then becomes the
responsibility of the parents®.

Studies have been conducted to find the
appropriate method to improve postoperative pain in
pediatric daycare setting. The use of local anesthetic
infiltration, oral non-steroidal anti-inflammatory
drugs or tramadol, intravenous or caudal clonidine
and ketamine have been shown to improve the
postoperative analgesia and to reduce the postoperative
pain. However, the use of these drugs has been limited
by unacceptable adverse effects in children undergoing
daycare surgery®'°.

Dexamethasone is a potent synthetic glucocor-
ticoid which has a powerful anti-inflammatory action.
Preoperative administration of dexamethasone has
been shown to reduce pain and swelling after oral,
spinal and laparoscopic surgeries. Despite the exact
mechanism by which dexamethasone exerts its
analgesic effect is not fully understood, a reduction in
pain by steroids has been supported by many studies''.

This study was conducted to determine if a single
intravenous dexamethasone dose when combined
with caudal block was able to reduce post-operative
pain and prolong post-operative analgesia in pediatric

daycare herniotomies.
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Methods

This was a prospective, randomized, controlled
and double blind study conducted at Hospital Kuala
Lumpur, Malaysia following approval from the Medical
Research Committee of Universiti Kebangsaan
Malaysia Medical Centre and the National Medical
Research and Ethics Committee Malaysia. A total of
64 ASA 1 or II children aged between 3 to 10 years
old, scheduled for daycare open unilateral herniotomy

were included in the study.

Children who have contraindication to caudal
block, have allergy to any drugs used in the study, who
developed complications intraoperatively and required
admission postoperatively were excluded from the
study.

In the morning of surgery, parents were informed
regarding the study at the daycare ward and written
informed consents were obtained. Both parents
and their children were taught regarding the usage
of Wong-Baker faces scale for pain scoring after
discharge. They were given a diary to record the
pain score when their children complaint of pain and
frequency of paracetamol given at home. The children
were kept fasting according to the daycare protocol.
They were randomized using computer generated
random number into two groups, Group I received
intravenous dexamethasone 0.5 mg.kg'! (maximum of
10 mg) and Group II who were given the same volume
of intravenous saline after induction of anesthesia.

In the operating theatre, the children were
induced by inhalational technique with sevoflurane
8% in 100% oxygen. Standard monitoring of non-
invasive blood pressure, electrocardiogram and pulse
oximeter were applied. After securing intravenous
access, the children received intravenous fentanyl 1
ng.kg'. An appropriate sized Proseal laryngeal mask
airway (LMA) was inserted accordingly. The end tidal
concentration of sevoflurane was adjusted to deliver
a minimum alveolar anesthetic concentration (MAC)
of 1.0. The patients then received either intravenous
dexamethasone or normal saline according to their

group allocation.
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Caudal block was performed on all children
using a 5 cm short beveled 22 G needle in the lateral
decubitus position. After identifying the space with
loss of resistance technique, the children received 0.75
mlkg' levobupivacaine 0.25% (maximum 20 ml).
Suppository paracetamol 30 mg.kg' was given after
completion of caudal block.

Surgery was allowed to begin 10 minutes after
performing the block. Children with an increase in
heart rate of more than 20% from baseline indicating
failed caudal block were given intravenous morphine
and were discontinued from the study.

Postoperatively, patients were monitored in the
post-anesthesia care unit (PACU). Intravenous fentanyl
0.5 pg.kg! was administered as rescue analgesia if the
pain score was 4 and above. These children were then
transferred to day care ward where their pain scores
were monitored at hourly intervals till discharge. Oral
paracetamol 15 mg.kg' was given if any of these
children had a pain score 4 and above. At home, their
parents would monitor the pain score as previously

instructed.
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The time to first supplemental oral paracetamol
(first paracetamol time) is defined as the time from
the end of surgery to the first administration of oral
paracetamol. The time of first paracetamol given,
frequency of paracetamol given in the two consecutive
postoperative days and associated pain scores were
recorded by parents in the respective diaries given
earlier upon discharge. On the third postoperative
day, these information were collected through phone
calls.

Statistical Analysis

The study was designed with type I error of o
= 0.05, type II error of B = 0.2 and power of 80%.
Calculated sample size was 64 including 20%
dropout rate. Statistical analysis was performed using
Statistical Package for Social Sciences (SPSS version
19.0 IBM Corp, Armonk, NY) software. Chi-square
test was used to compare categorical demographic data
and pain score between the two groups. Independent
Student’s t-test was used to compare mean frequency of
paracetamol given and survival analysis Kaplan Meier
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Fig.2
Postoperative pain scores using
Wong-Baker faces scale.
Data expressed as mean £ SD

Fig. 3
Frequency of oral paracetamol given
postoperatively-Data expressed as
numbers, n
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was used to demonstrate the time to first paracetamol
between groups. A p value of < 0.05 was considered
statistically significant.

Results

A total of sixty four patients were recruited
to the study but only 57 patients had reliable data.
Seven patients were excluded from the study: 2
parents were uncontactable after discharge, 3 patients
were readmitted to the ward on postoperative day
1 due to surgical complications and 2 mothers had
violated the protocol postoperatively. There were no
statistically significant difference between the two
groups with regard to their age, weight, gender and
races (Table I). There was no failure of caudal blocks
in any patients.

None of the children in both groups required
rescue fentanyl in the PACU or rescue oral paracetamol
in the daycare ward. The time to first oral paracetamol
administration was significantly longer in Group I (800
minutes) compared with Group II (520 minutes), (p =
0.011) (Figure 1).

Pain scores assessed using Wong-Baker faces
scale showed that the pain was less in Group [ compared
to Group II in the first (1.9 £ 2.0 vs 3.5 £ 2.2, p <0.05)
and second postoperative days (0.8 = 1.6 vs 2.3 £ 2.0,
p <0.05) as shown in Figure 2. None of these children

experienced pain in PACU or daycare ward.

There was no statistically significant difference
in paracetamol administration during day 1
postoperatively although 14 children in Group I
did not require any paracetamol as compared to 7
children in Group II. There was, however, significant
difference in paracetamol administration on day 2
postoperatively where the frequency of paracetamol
administration was less in Group I compared to
Group II (0.3 +£ 0.8 vs 1.1 £ 1.0, p = 0.022). It was
noted that on day 2, 22 children in Group I did not
require paracetamol for pain relief compared to only
12 children in Group II. This reduction in paracetamol
requirement reflected an improved quality of pain
relief in Group I (Figure 3).
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Discussion

Daycare surgery is a modern, effective and
economical way to treat patients while maintaining the
same level of quality of patient care. Daycare surgery
has been reported to be safe and effective for a large
proportion of infants and children requiring operation
in many pediatric hospitals. It is gaining considerable
acceptance and many parents have expressed
satisfaction with this approach'®. Inguinal hernia repair
is one of the frequently performed surgical procedures
in children whereby it is frequently performed as
daycare surgery'”. A study by Obalum et al (2008)
reported that postoperative pain was the most common
complication of daycare inguinal herniotomy and
herniorrhaphy®. Adequate postoperative pain relief
is one of the most fundamental issues for successful
pediatric outpatient surgery, but unfortunately this
is not always the case despite the various analgesic
treatment options that are available?!.

We demonstrated that a single dose of intravenous
dexamethasone in combination with a caudal block
prolongs the postoperative pain relief significantly.
This finding is comparable to a study done by Hong
et al (2010) which reported that a single dose of
intravenous dexamethasone 0.5 mg.kg! combined
with caudal block prolongs postoperative pain relief in
pediatric orchidopexy®. These results may be due to
the onset of dexamethasone which has been shown to
have a long duration of action of 36 to 54 hours''. The
exact mechanism by which dexamethasone may exert
an analgesic effect is not fully understood. It has been
postulated that systemic administration of steroids has
been found to suppress tissue levels of bradykinin and
the release of neuropeptides from nerve endings, both
of which can enhance nociception in inflamed tissue.
The established reduction in prostaglandin production
may further contribute to analgesia by inhibiting the
synthesis of cyclooxygenase isoform-2 in peripheral
tissues and in the central nervous system. They also
inhibit other mediators of inflammatory hyperalgesia,
for example, tumour necrosis factor-o, interleukin-17f
and interleukin-62.

This study also showed that dexamethasone
improved the quality of pain relief. This may be due to
the action of dexamethasone as an anti-inflammatory
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agent which reduces local edema and swelling?.
The above finding is comparable to a study done by
Mohamed et al (2009) where the combination of both
intravenous dexamethasone 0.5 mg.kg' and bilateral
glossopharyngeal nerve block reduces visual analogue
score significantly at 8 and 12 hours postoperatively
compared to either intravenous dexamethasone or
glossopharyngeal nerve block alone®.

We demonstrated in this study that there was no
significant difference in paracetamol administration on
day 1 post-operation. However on day 2 post-operation,
there was significantly less frequency of paracetamol
administration when caudal block combine with
intravenous dexamethasone. This finding correlates
with its prolong duration of action and is comparable
to a study done by Gomez-Hernandez et al (2010)
which reported that postoperative ketorolac were
required more in patients of the control group than
in the dexamethasone group in breast cancer patients
undergoing mastectomy'*.,

In our study, none of the children experienced
any postoperative nausea and vomiting. All the
children were able to tolerate oral intake well before
being discharged home. This may be due to minimal
usage of intraoperative opioids, good pain relief by
caudal block and effect of dexamethasone. The exact
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mechanism of action is unknown but dexamethasone
may exert an antiemetic action via prostaglandin
antagonism, serotonin inhibition in the gut and
release of endorphins®’. This is similar to a study
done by Samarkandi e al (2004) which demonstrated
intravenous dexamethasone reduces postoperative
vomiting and pain in pediatric tonsillectomy
procedures!.

There were several limitations to this study. We
did not study the side effects of dexamethasone such
as aggression, agitation, anxiety and blurred vision.
Furthermore, there was no report of adverse effects in
a single dose of dexamethasone in pediatric or adult
surgery in previous studies'*!7%2326 Qur study is
limited to only two postoperative days as the parents
needed to resume back to their daily activities. The
pain score was assessed by the parents at home and
this may be subjected to bias as the parents were the
sole assessors.
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