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Abstract

Introduction: The efficacy of clonidine or fentanyl as additives alter the neuroendocrine stress response and
emergence agitation in caudal anaesthesia in ehilidrstill not clearObjectives: To compare the efficacy and safety of
Fentanyl and Clonidine as additives to plain bup@ae in caudal anaesthesia in childrstaterials & Methods: A
prospective, open labeled randomized controlleal tias conducted in Meenakshi Mission Hospital &w®bearch
Centre, Madurai, between August 2008 to June 2CHidren undergoing various elective infra-umbilicargical
procedures were included. Children were randondlsighed to either 0.5% Bupivacaine(B), Fentanyls plu5%
Bupivacaine (BF) or Clonidine Plus 0.5% BupivacaBE) groupsResults: A total of 90 children, with 30 subjects in
each of the three intervention groups were includéche taken for spontaneous movement was sigmifigehigher
(151.8+£11.7) in BC group, as compared the other gwaups. The duration of postoperative analgesia aest in
Bupivacaine (146+91.2) alone group, followed by @83.5£154.5) and BC group (510+359.9). Sedatioretalso has
shown a similar trend. The mean pain scores fram@s to 24 hours were highest in bupivacaine gréalfpwed by
BF and BC group. The differences in the sedatiamescacross the three study groups from 45minat@g-tour post-
operative period were statistically significa@bnclusions:Addition of clonidine 1pg/kg to 0.5% bupivacainelenged
the duration of postoperative analgesia after glsighot caudal injection without any significaides effects when
compared to bupivacaine 0.5% alone or its comhonatiith fentanyl 1ug/kg.
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Introduction

The pain pathways in infancy are underdeveloped and
the threshold of stimulation and sensation of p&iow

at birth and the potential impact of effects ofrpan the
central nervous system is also high. Consequently,
inappropriate pain management can influence the
child’s morbidity and mortality [1]. Owing to a het
understanding of the neurobiology of pain in thetpa
three decades, it has been observed that pain ingnag
practice that use one type of pain reliever to mne

of the pain pathways are usually less effective
compared to those that use a combination of anakyes
that control multiple pathways [2].
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Postoperative pain causes harmful effects likeatiamns

in hemodynamic parameters in the form of rising in
blood glucose, behavioral and neuroendocrine stress
response in the form of increased cortisol levels,
catecholamines and growth hormone [3,4]. Such
responses are observed both among adults anderhildr
alike and altering this pain control process might
influence the expected outcome favorably. These
responses occur not only in adults but in childesn
well and modulation of these may favorably influenc
the ultimate outcome.

Opioid drugs like morphine and ketamine have béen t
mainstay for treatment of moderate to severe pain b
have their usual side effects like nausea, vomiting
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constipation, respiratory depression and urinary
retention [5]. However, there have been attempts of
decreasing their use by addition of other analgesic
techniques targeting various parts of the painvagh

to achieve equal or better analgesia. Caudal agsiath

is the oldest and presently the most widely used
epidural method in children. For infra-umbilical
operations in children, the caudal block is usu#tlg
preferred method of post-operative analgesia as it
produces excellent and predictable pain reliefe safd
easy to perform associated with least complications
[6,7].

Bupivacaine is the most preferred anesthetic fodah
block owing to it being long acting and relativedgfe.
Adjuvants like ketamine, morphine, fentanyl, clanil
have shown to improve the quality and duration of
analgesia with varying degree of success [8, 9].

Clonidine is a common adjuvant [8, 10] with
insignificant  respiratory depression, bradycardia,
though, its right dose with bupivacaine is stilbd&able.
Also, some studies claim that addition of clonidini¢h
bupivacaine in the caudal block has no additional
advantage as compared to bupivacaine alone [11].

Some studies reported a satisfactory postoperative
analgesia of fentanyl with bupivacaine [12] without
much influence on the cardio-respiratory system.
However, the efficacy of clonidine or fentanyl thiea

the neuroendocrine stress response and emergence
agitation is still not clear. Hence the presentdgt
assessed the combined effect of clonidine and righta
with bupivacaine in prolonging post-operative aralg

after caudal block in children.

Objectives

To compare the efficacy and safety of Fentanyl and
Clonidine as additives to plain bupivacaine in eadud
anaesthesia in children

Materials and Methods

Study design: The current study is a prospective, open
labeled randomized controlled trial

Study setting: The study was conducted in Meenakshi
Mission Hospital and Research Centre, Madurai, Tami
Nadu

Study duration: The study was conducted between
August 2008 to June2010.

Original Research Article

Study population: The study population included,
children undergoing various elective infra-umbilica
surgical procedures in the study setting. The study
population was randomly assigned to three of the
intervention groups

Group B: Who have been administered with 0.5%
Bupivacaine

Group BF: Administered with Fentanyl, in additiom t
0.5% Bupivacaine

Group BC: Administered with Clonidine in addition t
0.5% Bupivacaine.

Inclusion criteria

1.aged 10 months to 10 years
2.ASA physical status 1 and 2,

3.Elective infra-umbilical surgeries

Exclusion criteria

1.Emergency surgical procedures

2.Not willing to provide consent

Sample size:Considering the minimum difference in
duration of sensory block to be detected as 3lutes,

with a standard deviation of 25 minutes with 90%
power of study and 5% alpha error, to assess two
pairwise comparisons using ANOVA, the required
sample size would be about 15 subjects in eachpgrou
To account for a loss to follow up of 10%, it was
decided to include, not less than 17 subjects h exc
the study groups. Sample size was calculated using
STATA IC software version 13.

Randomization: The study subjects were randomly
assigned to three of the intervention groups using
computer-generated random number sequence, after
reassigning, a set of numbers to each intervention

Blinding: Considering the nature of the intervention,
the anesthetist blinding was not possible. Paditip
and the statistician analyzing the data were blintte
the intervention.

Allocation concealment: The allocation sequence was
kept in sealed opaque envelopes in the custodynof a
independent statistician and was opened after the
recruitment of each subject and the interventiors wa
administered accordingly.
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compared, with respect to all the baseline vargble
using mean and standard deviation for quantitative
variables, frequency, and proportion for categdrica
variables. ANOVA and chi square test were used
respectively to test the statistical significande tle
differences. IBM SPSS version 22 was used for
statistical analysis.

Ethical issues: The study was approved by the
institutional human ethics committee. Informed terit
consent was obtained from the parents or guardiall o
the children, after explaining the risks and besedif
the intervention. The confidentiality of the study
participants was maintained.

Statistical analysis: All the three study groups were

Results

A total of 90 children, with 30 subjects in eachtbé three intervention groups were used. Thenmsoistatistically

significant difference in the age composition o€ tbhildren in three groups. There is no statidiicalgnificant

difference in the sex composition of the childranttiree groups. The weights of the children in ttivee groups are
similar. Duration of surgery in three groups wamparable (Table 1).

Table-1: Age and gender distribution of the study prticipants.

Parameters Group B Group BF Group BC P value
Age (Mean + SD) 3.13+1.74 3.27 £2.24 3.23 £2.08 0.9683
Male : Female Ratio 30:0 29:1 28:2
Weight 13.37 £2.72 14.0 +3.22 13.73 +£2.83 0.7502
Duration of surgery 515 +14.4 53.3+11.5 53 £14.1 0.6227

The time taken for the spontaneous movement waifis@gntly higher at 151.8 + 11.7 in BC groups,casnpared the
other two groups. The duration of postoperativdgasga was lowest in Bupivacaine (146 + 91.2) algraup, followed

by BF (293.5 £ 154.5). It was longest in BC grobp{ + 359.9). Sedation time also has shown a sirmdsd with the

shortest duration in Bupivacaine alone group, feéd by BF group and longest in BC group. The déffees between
the three groups in all these parameters werestitally significant. (Table 2)

Table-2: Comparison of analgesic efficacy among thiiree groups.

Group B Group BF Group BC
P value
Parameter Mean + SD Mean + SD Mean + SD
Time taken for spontaneous movement 149.2 + 146 9.21414.6 151.8+11.7 0.007
Post-operative Analgesia (in minutes) 146 +91.2 93.2+154.5 510 +£359.9 | <0.001
Sedation time (in minutes) 237.5+104.9 500.7 2.27 624 £254.9 0.0001

No statistically significant differences were foundhe mean postoperative pain scores, a croghitee study groups in
the initial 60-minute post-operative period. Theamgain scores from 2 hours to 24 hours were highdsupivacaine
alone group, followed by BF groups and were lea&C group. The differences in the mean pain scacesss the three
groups from 2 to 24-hour post-operative period vetatistically significant with P values <0.05. i@ 3)

There was no statistically significant differencethe sedation scores, between the two study griougee initial 30-
minute post-operative period. From 45-minute pgetrative period to 24-hour post-operative peribd, dedation score
was lowest in bupivacaine alone group, followedBFygroup and highest in BC group. The differencethe sedation
scores across the three study groups from 45 nsnate24-hour post-operative period were statidticsignificant.
(Table 4).
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Table-3: Comparison of postoperative pain scores aass the three study groups.

Post-operative Group B Group BF Group BC
. P value
Pain Score at Mean + SD Mean = SD Mean + SD
15 minutes 1.72+1.51 1.67 £1.37 1.33+1.15 0.3921
30 minutes 2.2+1.35 2.37+0.93 2.1+0.55 0.0997
45minutes 1.93+1.6 1.8+1.32 1.4 +£0.97 0.113
60 minutes 1.77 +1.69 1.53+1.61 0.93+1.11 0.1156
2 hours 2.53+1.36 1.3+1.44 1.3+1.18 <0.001
3 hours 3.53+1.14 1.77+1.55 1.2+1.16 <0.001
4 hours 3.6+1.19 2.8+1.45 1.87+1.1 <0.001
6 hours 423+1.72 3.67+0.76 2.3+1.15 <0.001
8 hours 3.27+2.26 3.4+1.23 2.53+1.04 0.01
12 hours 278+1.78 4.4+2.34 1.87+1.25 <0.001
24 hours 213+1.7 3.37+£1.19 1.73+1.2 <0.001

Table-4: Comparison of Post-Operative Sedation Scerat various time intervals among the study groups.

Post_—operative Group B Group BF Group BC P value
Sedation Score at Mean + SD Mean + SD Mean + SD

15 minutes 23+0.47 2.27£0.45 23+0.47 0.9479
30 minutes 2.03+£0.18 2.1+0.31 2.03+0.18 0.4327
45minutes 2+0.26 2.23+0.43 2.27+£0.45 0.0221
60 minutes 2.1+0.55 2.43+£0.57 25+0.51 0.0493

2 hours 2.03+£0.49 2.43+0.63 24+0.5 0.0085

3 hours 1.57+05 2.33+£0.61 247051 <0.001

4 hours 1.42+0.54 2.03x£0.56 22+041 <0.001

6 hours 1.33+£0.48 1.63+£0.49 21+0.48 <0.001

8 hours 1.21+£0.28 1.47+0.21 1.83+0.33 <0.001

12 hours 1.33+£0.33 1.37+£0.76 1.67+£0.25 <0.001

24 hours 1.22+0.35 1.33+£0.76 1.57+051 <0.001

The percentage change in the heart rate was cobipareross the study groups at various time intemwas comparable
across the study groups, with a minor differengéigiure 1)

Percentage of changes in Heart Rate
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Figure-1: Trend diagram, comparing the percentage bchanges in Heart Rates at various time intervals.
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Figure-2: Trend diagram, comparing the percentage bchanges Systolic Blood Pressure at various timatervals

The percentage change in the systolic blood pressas comparable across the study groups at vatiioesintervals
was comparable across the study groups, with ndiffarences. (Figure 2)

Discussion

Though Sevoflurane is favored inhalational agemt fo
inducing anesthesia in pediatric patients, it soagmted
with non-purposeful restlessness and agitated hehav
usually termed as emergence agitation. However, the
exact basis behind such an alteration is unknowh an
unrelieved pain remains one of the suggested causes
[13]. For an effective postoperative pain managemen
and to prevent emergence agitation, the chosenaotbeth
has been a caudal block with a local anesthetib it
without adjuvants (fentanyl, clonidine) especiafty
infra umbilical surgeries. A single shot of caubfdck
provides effective postoperative analgesia and the
duration of the block can be prolonged by using an
adjuvant like opioids (fentanyl) [14] and more nette

az-agonist (clonidine) [15].

The findings of the study showed a statistically
significant difference in the duration of postopm
analgesia and sedation among the three groups. This
was in line with the double blind study by Akin at,
[16] in 60 children aged 2-8 years undergoing ingui
hernia repair, with one group of 20 received 0.25%
levobupivacaine alone while two other groups were
given additionally 2 micrograms per kg body weight
clonidine with or without 5 ml saline found thatuckal
clonidine prolonged the duration of analgesia irdlic
by levobupivacaine without significant side effects
Similarly a double-blind study by Ahuja S et all,7]
among 60 Indian children with three groups of 0.25%
bupivacaine alone (group 1), additionally with 1

microgram/kg fentanyl (group Il), 3 micro gram/kg
clonidine (group Ill) concluded that caudal clonigli
prolonged analgesia and decreased emergence @gitati
as compared to bupivacaine alone or fentanyl.

Not only bupivacaine, even Ropivacaine has been
shown to produce prolonged analgesia when combined
with clonidine or fentanyl in epidural anesthesithaut
affecting the pharmacodynamics profile of the drugs
and with significantly fewer side effects [18,19].

Though fentanyl and clonidine do enhance the asalge
duration of bupivacaine, clonidine, in particulas,
shown to have lesser side effects like reduced
postoperative nausea and better patient satisfaftib

14, 20, 21].

Conclusions

To conclude the addition of clonidine 1pg/kg to3%2
bupivacaine administered as 1ml/kg prolonged the
duration of postoperative analgesia in children
undergoing sub umbilical surgeries after a sindilet s
caudal injection without any significant side effec
when compared to bupivacaine 0.25% alone or its
combination with fentanyl 1ug/kg.

Limitations

1.As the investigator blinding was not possible, the
possibility of interviewer bias could not be eliratad
completely
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2.Even though good baseline was achieved among the
study groups, in terms of potential confounders, th
magnitude of residual confounding could not be
assessed by regression analysis, considering the
smaller sample size.

3.Since multitude of surgeries was involved, the afle
type of diseases and type of surgery performed as
confounders also could not be evaluated

Recommendations: Further large-scale  studies
preferably conducted on subjects undergoing, simila
surgical procedure may provide us more valid
comparisons
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