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ABSTRACT

Background & Objectives: Caudal analgesia is an accepted and popular method of providing intra and
postoperative analgesia for abdominal, perineal and lower limb surgeries in children. Caudal epidural
block with bupivacaine is one of the most common regional anesthetic technique used in children. Several
adjuncts such as opioids, ketamine, midazolam and neostigmine have been used with bupivacaine to
prolong its action and thus extend the duration of postoperative analgesia provided by ‘single shot’ caudal
technique. Clonidine, an a2 agonist has extensively been used in neuraxial blocks and peripheral nerve
blocks to prolong the action of bupivacaine without significant respiratory depression after systemic,
epidural and spinal administration. Hence, this study was conducted to know the efficacy and safety of
clonidine as an adjuvant to bupivacaine in single shot caudal block in children.

Methodology: This study was conducted among 60 children in the age group of 1-12 years coming for
various elective sub-umbilical surgeries. They were divided into two groups of 30 each. Group A received
caudal 0.25% bupivacaine plain with 0.5 ml Normal saline and Group B received caudal 0.25% bupivacaine
1 ml/Kg with clonidine 1 ug/Kg as an adjuvant made to 0.5 ml with normal saline. The various parameters
studied were intraoperative hemodynamic changes, onset of action, duration of postoperative analgesia,
postoperative analgesic requirement, duration of postoperative sedation and incidence of side effects.
Pain and sedation assessment was done at 0, 1, 2, 3, 4, 8, 12, 16, 20 and 24 hour after surgery.

Results: The groups were similar in age, sex and weight. The hemodynamic parameters like heart rate
(HR), mean arterial pressure (MAP), oxygen saturation (SpO2) were also similar between the two groups
before and after administering caudal block. The mean duration of analgesia in group B (506.67 * 43.81
min) was significantly longer (p < 0.001) than in group A (270.67 * 43.70 min). The pain score in the
two groups were similar upto 3 hrs but was higher in Group A as compared to Group B. The duration of
sedation is significant for upto 4 hrs in Group B than Group A. The number of rescue analgesics used was
significantly more in Group A as compared to Group B. Incidence of bradycardia, hypotension, vomiting
were not significant in both the groups.

Conclusion: This study showed that the addition of clonidine in the dose of 1 pg/kg to 0.25% bupivacaine
plain 1 ml/kg prolonged the duration of analgesia with better sedation in children with less post operative
analgesic requirement after a single shot caudal block with minimal side effects in children.
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INTRODUCTION emotional experience associated with actual or
potential tissue damage or described in terms of

Pain is defined by the international association such damage”.! The inability to react and to answer

for study of pain as an “unpleasant sensory and

240 ANAESTH, PAIN & INTENSIVE CARE; VOL 19(3) JUL-SEP 2015



questions as adults do has contributed to the false
impression that children do not feel pain as much
as adults do.?

It is now established that newborn infants, even
preterm, can appreciate pain and react to it with
tachycardia, hypertension, increased neuro-
endocrine response and intracranial pressure.?

Regional anesthetic techniques reduce the overall
intra-operative requirement of both inhaled and
intravenous anesthetic agents and allow more
rapid return of the consciousness while providing
effective postoperative pain relief with minimal
sedation.? Caudal epidural block is one of the most
popular and commonly performed regional blocks
in pediatric anesthesia.”> It is a safe and reliable
technique that can be used with general anesthesia
for intraoperative and postoperative analgesia in
patients undergoing short surgical procedures
below the umbilicus.® The main disadvantage of
caudal analgesia is duration of action after a single
injection which is limited by duration of action of
local anesthetics. Placement of a catheter has an
inherent risk of infection. Prolongation of caudal
analgesia using a single-shot technique has been
achieved by the addition of various adjuvants such
as opioids, ketamine, neostigmine, midazolam
and o-2 agonists. Many of these adjuvants have
side effects like respiratory depression, vomiting,
pruritus etc.”® Bupivacaine is the most commonly
used local anesthetic for this purpose. The
limitation of bupivacaine is the short duration of
action, about four to six hours, when administered
as a ‘single shot technique’.

Several adjuncts such as opioids, ketamine,
midazolam, clonidine and neostigmine have been
used with bupivacaine to prolong its action, and
thus extend the duration of postoperative analgesia
provided by the ‘single shot’ caudal technique.

Clonidine, an 0-2 agonist has extensively been used
in neuraxial blocks and peripheral nerve blocks to
prolong the action of bupivacaine. It is one of the
most commonly used additives with bupivacaine
for caudal analgesia in children. However, the
role of clonidine in improving and prolonging
the analgesia produced by caudal bupivacaine is
highly variable in different published studies.” We
conducted this study to determine the efficacy of
clonidine as an adjuvant to bupivacaine in caudal
analgesia for sub-umbilical surgeries.

METHODOLOGY

This prospective randomized double blind
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study was conducted at Karnataka Institute of
Medical Sciences, Hubli from January 2013 to
December 2013. This study included 60 children,
of both genders, coming for various elective sub-
umbilical surgical procedures such as herniotomy,
circumcision, orchidopexy, urethroplasty etc.
After obtaining clearance from the hospital ethical
committee a written informed consent was obtained
from parents before commencing the study. Patients
in the age group of 1 to 12 years, ASA Grade 1 and
2 status, giving informed written consent were
scheduled to wundergo elective sub-umbilical,
perineal and lower limb surgeries. Patients aged
more than 12 years, ASA Grade 3 or more and
any contraindications to epidural anesthesia like
sacral spine abnormalities, local site infection &
coagulation abnormalities, hematological diseases,
neurologic, psychiatric disease, severe renal and
hepatic derangement, on anticoagulants, anti-
psychotic drugs, tricyclic antidepressants, alpha-2
adrenergic agonists and beta blockers and parental
refusal were excluded from the study.

Patients were randomly allocated to two different
groups A and B of thirty each. Randomization
was done by simple lottery method. Sample size
calculation was done using power analysis of the
study suiting the non-parametric data comparison
by Student’s -t test. All health-care personnel,
the patients, and their parents or guardians were
blinded to the caudal medications administered.
All medications were prepared by anesthesiologists
not participating in the study except for preparing
the drugs. The anesthesiologist who administered
anesthesia also monitored the patient peri-
operatively, but was unaware of the study drug.

Group A (n = 30) received bupivacaine 0.25%, 1
ml/kg + 0.5 ml normal saline.

Group B (n = 30) received bupivacaine 0.25%, 1
ml/kg + clonidine 1 pg/kg making the volume 0.5
ml with normal saline.

The aim of this study was to assess the efficacy and
the safety of addition of clonidine as an adjuvant to
bupivacaine on postoperative analgesia in pediatric
patients following single shot caudal block in sub-
umbilical surgeries. We studied the hemodynamic
changes, the duration of postoperative analgesia,
postoperative sedation, the rescue analgesic
requirement and the incidence of side effects e.g.
hypotension, bradycardia, respiratory depression
and postoperative nausea and vomiting.

All patients were visited on the pre-operative
day and relevant demographic data collected.
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A thorough preoperative evaluation was done
including history, general physical examination,
systemic examination, airway assessment and
spine. Baseline vital parameters were noted.
Relevant laboratory investigations were done in all
patients. Informed consent was obtained from the
appropriate person. Solid foods were restricted for
6 hours, breast milk for 4 hours and clear fluids
for 2 hours prior to surgery. All patients were pre-
medicated with syrup Midazolam 0.5 mg/kg, 30 min
prior to induction.

In the operation theatre standard monitoring was
instituted. The continuous monitoring of heart
rate (HR), electrocardiogram (ECG), mean arterial
pressure (MAP) and oxygen saturation (SpO,) were
done and recorded before surgery and every 5 min
till the end of surgery. Once Intravenous access was
secured and an appropriate crystalloid infusion was
started according to the calculated requirements.
Patient was induced with inj. glycopyrrolate 0.01
mg/kg IV as premedication and inj. propofol 2
mg/kg along with 1-3% halothane in oxygen using
appropriate sized anatomical face mask and Jackson
Rees circuit. Halothane concentration was titrated
in nitrous oxide and oxygen to maintain adequate
depth of anesthesia.

While the patient was breathing spontaneously,
he/she was gently placed in left lateral position;
vitals were checked again including adequacy of
breathing. Under strict aseptic conditions, after
confirmation of caudal epidural space the study
drug was injected by using a sterile 27 G hypodermic
needle according to the group allocation.

The inhaled concentration of halothane was
adjusted to achieve hemodynamic changes within
30% of the baseline values. No other narcotics,
analgesics or sedatives were used intra-operatively.
An intra-operative decrease of MAP or HR by 30%
from the baseline value was defined as hypotension
or bradycardia respectively, recorded and treated
by fluid bolus, mephentermine or atropine as
necessary.

At the end of surgery, 100% oxygen through a
face mask was administered for 3-5 min. Once the
vitals were stable and the child was awake, the
child was shifted and placed in lateral position in
the postoperative recovery room and monitored
for four hours with SpO2, respiratory rate, NIBP
and heart rate every 5 minutes. After that the child
was shifted to the ward. Complications like dural
puncture, vascular puncture, nausea and vomiting
were noted.
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Postoperative analgesia was assessed by using the
pediatric observational FLACC pain scale with its
0-10 score range. Each child’s pain intensity was
assessed upon arrival and then every hourly till the
time of discharge from the PACU and then every 4
h for the first 24 h after caudal block.*®

If the FLACC pain scale score was noted at any time
to be 4 or more, paracetamol suppository 40 mg/
kg rectally was administered as loading dose to
achieve a FLACC scale score of 3 or less and then
followed by 20 mg/kg every 6 hrs. The duration of
adequate caudal analgesia defined as time interval
between the administration of caudal block and the
first requirement of supplementary analgesia for
the patient was recorded.

Sedation was assessed using the sedation score
where the duration of sedation was defined as the
time from the onset of analgesia to spontaneous
eye opening. (Sedation score <1). Sedation score
astaken as 0, 1, 2 or 3 according to child’s alertness,
and arousability, and it was noted whether the child
was in normal sleep, recorded as X.

Statistical analysis: Descriptive statistical analysis
was carried out. Data entry was done using MS Excel
2007 computer software. Data were analyzed using
SPSS version 17. Numerical variables are presented
as mean and standard deviation (SD). Categorical
variables are presented as frequency (%). The
difference between the two groups with regards to
continuous variables was assessed by Student’s- t
test and categorical variables by Chi-square test.
Non parametric parameters were analyzed by
Mann-Whitney Test. For all the tests, p value of
0.05 and less was considered statistical significant
and a value of 0.001 and less was considered as
statistically highly significant. We intended to study
the safety and efficacy of clonidine as an adjuvant to
bupivacaine in both the groups in pediatric caudal
block and compared the duration of analgesia
between the two groups.

RESULTS

There was no significant differences in the
demographic data of the patients between the
two groups (p >0.05)(Table 1). Hemodynamic
parameters e.g. heart rate, SBP, DBP, MAP and
SpO, were recorded once in every 5 min till the
end of the surgery and the results were compared
between both the groups. The differences between
the two groups were not significant. The heart rate
parameters are depicted in Table 2.
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Table 1: Demographic data (Mean + SD)

I T TR T

Age (months) 74.40 + 37.34 58.30 £ 27.92
Male : Female 28:2 27:3
Weight (kg) 14+ .12 14.67 + 3.87

>0.05

Table 2: Comparison of Heart Rate at different time points by t test

Time intervals Group A Group B Mean difference
(min) (Mean £ SD) (Mean = SD)

original article

12047 £1827 | 128.30+24.36 1.4090
5 126.43 + 14.74 123.87 +21.20 2.57 0.5445 0.5882
10 115.73 + 14.64 116.03 + 19.27 -0.30 -0.0679 0.9461
15 114.83 + 14.73 111.57 + 18.36 3.27 0.7600 0.4503
30 114.83 + 14.73 110.10 + 18.26 4.73 1.1048 0.2738
45 114.83 + 14.73 110.27 + 18.15 4.57 1.0698 0.2891
60 114.83 + 14.73 110.27 + 18.15 457 1.0698 0.2891
90 114.83 + 14.73 110.27 + 18.15 4.57 1.0698 0.2891
120 114.83 + 14.73 110.27 + 18.15 457 1.0698 0.2891
The pediatric observational
3.90 | FLACC pain score was below
4 at the end of first and
2.80 - second hour in both the
2.40 | groups and did not require
> : any analgesia. The FLACC
200 pain score was 4 at 4 hrs
E in Group A and at 12 hrs in
£ 1.60 1 Group B.
o
D 1.20 | The total duration of
S postoperative analgesia in
3 0.80 1 Group A was 270.67 + 43.70
0.40 4 min, while in Group B, it was
506.67 * 43.81 minutes.
0.00 ‘ SR % 8 8 XX~ This difference between
Baseline 1 2 3 4 8 12 16 20 24

Postoperative Time

= Group A e=C==Group B ‘

Figure 1: Comparison of changes in sedation scores

The changes in the sedation scores of Group A and
Group B at 1st hr, 2nd hr, 3rd hr and 4th hr were
statistically significant, however, the changes at 8th,
12th, 16th, 20th and 24th were not significant as
shown in Figure 1.
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the two groups is highly
significant and is shown in
Figure 3.

In Group A, 2 (6.67%)
children required one dose
of rescue analgesia, 24

(46.7%) children required two doses and 4 (13.3%)
required three doses of rescue analgesics. In Group
B, 24 (80%) children required only single dose, 6
(20%) required two doses of rescue analgesics.
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Figure 2: Comparison of changes in FLACC score in both groups (p<0.05 significant)

S

Mean ESD
Figure 3: Comparison of duration of analgesia in min

[t-value -20.8884; P-value 0.00001], p<0.05 is significant

The difference is statistically highly significant as
depicted in Figure 4.

The incidence of bradycardia was seen in no
child in Group A compared 1(3.33%) in Group
B. Hypotension was observed in 1(3.3%) child
in Group A while none in Group B. Nausea and
vomiting was present in 1(3.33%) children in
Group A compared to 2(6.67%) in Group B. These
differences were statistically not significant. There
was no incidence of other complications such as
dural or vessel puncture, urinary retention and
respiratory depression in any of the two groups.
The incidence of complications is shown in Table
3.

SSSSSSSSSSsSsSsSSsSsSsSsSsSsSsSsSsSsSsSsSsS

10.0

20.0

30.0

40.0

50.0 60.0 70.0 80.0 90.0

Percentage

FdGroup B

Group A

Figure 4: Comparison of percentage of patients needing rescue analgesic in two groups

Chi-square= 54.0003; p=0.00001*
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Table 3: Comparison of complications in two groups

- Group A Group B

Bradycardia 0.00 1(3.33)
Hypotension 1(3.33) 0.00

Nausea and Vomiting 1(3.33) 2(6.67)
No complications 28 (93.33) 27 (90)
Total 30 (100) 30 (100)

DISCUSSION

Caudal epidural analgesia is one of the most
popular and commonly performed regional blocks
in pediatric anesthesia. It is a reliable and safe
technique that can be used with general anesthesia
for intra- and postoperative analgesia in patients
undergoing abdominal and lower-limb surgery.”
The dose of clonidine for epidural administration is
1-5 ug/kg. We chose a dose of 1 ug/kg of clonidine
in our study as there were studies showing that
increasing the dose from 1 to 2 ug/kg did not
enhance the analgesic efficacy of clonidine'' and
the incidence of adverse effects like respiratory
depression, bradycardia and hypotension increased
with increasing dose."?

Several mechanisms have been suggested for the
clonidine-induced prolongation of caudal analgesia
with bupivacaine. The anti-nociceptive action is
due to the direct suppression of the spinal cord
nociceptive neurons by epidural clonidine. Another
mechanism is that clonidine crosses the blood brain
barrier and interacts with alpha-2 adrenoceptors at
spinal and supraspinal sites to produce analgesia.
Clonidine also suppresses neurotransmission
in peripheral sensory A6 and C nerve fibres. The
final mechanism suggested is pharmacokinetically
mediated: clonidine induces vasoconstriction
through o-2b adrenoceptors located at the
peripheral vascular smooth muscles.”® Clonidine
has a a2/al selectivity ratio of 1:200 where as
another o2 adrenergic agonist, dexmedetomidine
has an a2/a1 selectivity ratio of 1:1600.

This effect correlates with the concentration
of clonidine in the cerebrospinal fluid but not
that in the plasma, and was first demonstrated
clinically in 1984-92. The successful use of epidural
clonidine in adults led to its evaluation in pediatric
caudal epidural block. The resulting studies have
consistently shown caudal clonidine to increase the
duration of postoperative analgesia.”
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Caudal clonidine does appear to have a dose-
dependent sedative effect in children. Sedation
after epidural clonidine results from activation
of a2-adrenoceptors in the locus coeruleus, an
important modulator of vigilance. This suppresses
the spontaneous firing rate of the nucleus, thereby
resulting in increased activity of inhibitory inter-
neurones such as GABA-ergic (gamma amino butyric
acid) pathways, to produce CNS depression.*

Our study did not correlate with the study by
Penon and colleagues where in epidural clonidine
was associated with arterial oxygen desaturation. It
did not correlate with the studies by Breschan et al
and Bouchut JC et al, in which there was oxygen
desaturation during the first hour of surgery in 15
patients and risk of postoperative apnea in preterm
neonate who had clonidine 1.25 ug/kg respectively.
There was no significant difference in the values of
arterial oxygen saturation between the two groups
in our study.

In children, a mixture of 0.25% bupivacaine with
1 - 2 pug/kg clonidine has been seen to improve
the duration and quality of analgesia provided by
caudal block. Although results differ widely, the
duration of analgesia provided range from 6.3
hours'? to 16.4 hours® for 1 ug/kg. One study has
shown a mean duration of analgesia of 20.9 * 7.4
hours in children receiving caudal clonidine with
bupivacaine, but a dose of 5 ug/kg of clonidine was
used in this study.”

In our study, the duration of analgesia achieved by
the addition of clonidine 1 ug/kg to bupivacaine
plain 0.25% (1 ml/kg) shows a mean duration
of analgesia of 506.67 * 43.81 minutes. It is
comparable to that of El Hennawy !¢ et al, Jamali
17 et al, Cook B et al, Motsch J et al and Lee
JJ¥ et al. The slight differences may be the result
of a number of factors such as dose of clonidine
used as an adjuvant, differences in premedication
and volatile anesthetics used; type of surgery;
indications for rescue analgesia; assessment of pain
and statistical analysis.

Our study is comparable to Parameshwari A" et al,
Jamali'” et al and Lee JJ* et al as the number of
rescue analgesics used is significantly lesser in the
clonidine group as compared to the bupivacaine
plain group.

The limitation of this study is that we did not
assess the maximum maintenance halothane
concentration required to achieve hemodynamic
parameters like HR and MAP within 30% of baseline
value, did not assess the mean time of arousal from
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anesthesia in both the groups and also did not
monitor the end tidal carbon dioxide concentration
between the groups.

CONCLUSION

The present study demonstrated that caudal
administration of 0.25% bupivacaine (1 ml/kg) with
clonidine (1 ug/kg) in children for sub-umbilical
surgeries resulted in prolongation of the duration of
analgesia and less number of rescue analgesics with
better sedation compared with 0.25% bupivacaine

The study showed that there was no significant
difference in the hemodynamic parameters or any
increase in complications in children undergoing
sub-umbilical surgeries.

Hence low dose clonidine (1 ug/kg) safely prolongs
the duration of postoperative analgesia when it is
added to bupivacaine 0.25% (1 ml/kg) for single
shot caudal block in children for sub-umbilical
surgeries.

Conflict of interest: None declared by the authors.

(1 ml/kg) alone.
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