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ABSTRACT

Introduction: Caudal block epidurally is a highly popular means of administering pain relief to children undergoing infra-umbilical
surgeries. Addition of clonidine, a centrally acting alpha 2 agonist as an adjuvant to caudal Bupicaine has added advantages of
providing prolonged postoperative analgesia and also, thus reducing the no. of doses of postoperative rescue pain relief agents.

Objective: To compare the efficacy and safety of caudally administered clonidine as an adjuvant to bupivacaine.

Methods: The study will be carried out with 40 patients in each group randomly allocated using computer-generated software,
posted for infraumbilical surgeries between the age group 2 years to 7 years, ASA grade | and Il. Children less than 2 yrs or more
than 7 yrs, ASA grade llI-1V, in case of any allergy to drugs involved in this study, serious cardiac or respiratory disease, history of
developmental delay or mental retardation, caudal block site infection if present, then it will be excluded from the study. Group B
(control group) Caudal epidural with 0.25% bupivacaine 1 mil/kg +1 ml Normal saline (NS) Group C (study group) Caudal epidural
with 0.25% bupivacaine 1ml/kg with clonidine 1 ug/kg+1ml

Results: It is expected that the duration and quality of postoperative analgesia in group C will be prolonged as compared to
that in group B. Haemodynamic changes with no significant difference between the 2 groups are expected. Also minimal or no
adverse effects are anticipated.

Conclusion: We expect to conclude that caudally administered clonidine, in a dose of one microgram /kg as an adjuvant to
0.25% bupivacaine 1 mi/kg, will prove to be efficacious in providing prolonged analgesia both intraoperatively and postopera-
tively. Also, we hope that this addition reduces the requirement of postoperative rescue analgesia and its associated side effects.
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INTRODUCTION release of catecholamines and catabolic hormones while the

decrease in the secretion of anabolic hormones. Children get

Pain can be defined as “An unpleasant sensory and emotional  gjonificantly less analgesic agent irrespective of the degree
experience related with actual or potential tissue damage, or ¢ pain because continuous administration of opioid anal-
described in terms of such damage.”(International Associa-  gegics agents will put them at increased risk for respiratory
tion for the study of pain).! Pain that children and infants feel depression and sedation.** Pain management, postopera-
often goes unnoticed and is also neglected because they are tively is necessary for paediatric age group because if it is
unable to complain about it.** Surgery not only causes post- ¢ managed properly it may lead to increased morbid con-
operative pain but also causes bodily responses to stress. The  ditions and also mortality.’ Anaesthesiologists must be very
stress response is carried by hypothalamicpituitary-adrenal  caytious and must use pain killers very carefully for infants
and sympathoadrenal system. This causes an increase in the 41,4 children.®” A multimodal method must be followed to
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manage acute postoperative pain in paediatric patients. Neu-
raxial blocks are almost devoid of significant side effects and
can be endured by young children without much difficulty.
Thus, they have come to be used routinely in surgeries below
the umbilicus in children.

Caudal block is the most common method of neuraxial block
that is used in lower abdominal and urological surgeries.”®
It is very easy and safe to perform. Caudal anaesthesia can
also be combined with general anaesthesia to decrease the
need for inhalational and opioid agents. This method also
allows for rapid recovery with very few incidences of nausea
and vomiting postoperatively. Also patients need not follow
NBM for a longer duration. Complications rarely occur. But,
giving bupivacaine alone, provides the short duration of pain
relief postoperatively. So to extend the duration of pain relief
post operatively Bupivacaine can be combined with various
adjuvants.

Clonidine is a centrally acting a 2 agonist drug,® and acts in a
similar way to local anaesthetics. There are 3 possible mech-
anisms by which it can act. First, clonidine blocks Ad and
C fibres due to an increase in K conductance in neurones,
thus blockade due to Local Anaesthesia(LA) increases.’ Sec-
ond, local vasoconstriction caused by clonidine, which might
decrease LA spread and its elimination around neural struc-
tures. This is caused due to local anaesthetic agents’ action
on post-synaptic a2 receptors.'? Third, clonidine when added
as an adjuvant to LA for a neuraxial blockade or used in pe-
ripheral blockade deepens and increases analgesia.!' cloni-
dine is an agonist at a? adrenergic site in spinal also produce
an analgesic effect by stimulating cholinergic neurones in the
spinal cord which results in Ach discharge.'?

A caudal epidural block is the utmost common type of re-
gional anaesthesia used in paediatric patients.” It yields
strong relief from pain perioperatively. Further, if it is added
along with analgesics, it gives tremendous analgesia with
least adverse reaction. This makes it very appropriate for
ambulatory surgery. This procedure is considered simple and
safe. The duration of the block can be easily increased by
inserting epidural catheters.

Indications

In children less than 20 kg approximately six years of age
Caudal blocks can be used to block dermatores T10-S5 mak-
ing it acceptable for infra umblical surgeries like hypospa-
dias repair, herniotomy, orchidopexy. But, in case of older
children, it can reliably block only sacral dermatomes .!3

Complications

The caudal blockade is relatively safe. Serious complications
like accidental intravenous injection (1:10 000), abscess, he-
matoma are very rare. Minor complications like retention of
urine , leg weakness, and unsteady gait due to loss of propri-

oception are common. The failure rate is very low and may
due to unusual anatomy, if the operator is not having enough
experience or if the choice of block was inappropriate.

In our study, we have compared the efficacy of Bupivaciane
and bupivacaine combined with clonidine for postoperative
analgesia in paediatric population undergoing infraumbilical
surgeries.

SAMPLE SIZE CALCULATION AND STATISTICAL

ANALYSIS:

Sample size has been derived using the formula:
_2(Z,+Zy )"
S

Z = 1.96 (Z table) 5% type I error

31—E= 0.8416 (Z table ) at the power of 80%

= Standard Deviation

A*= Effective Size

By adding clonidine at extubation, 45 % patients didn’t require
rescue analgesia.

_ 2(1.96+ 0.8416)%(0.72)°
" (0.45)2

=40.6/arm
n=40.6

There will be 80 patients for the study and they will be ran-
domly distributed into two Groups; Group B And Group C.
Each Group will have 40 patients.

Group B(control group) — Caudal epidural with 25% bupiv-
acaine 1 ml/kg + ONE ml NS

Group C (study group)- Caudal epidural with 25% bupiv-
acaine 1 ml/kg with clonidine 1pg/kg+1ml NS

STATISTICAL ANALYSIS

Descriptive and inferential statistics will be used for data
analysis, with the use of student’s paired t-test, chi-square
test, and unpaired t-test. The analysis will be done by soft-
ware SPSS 22.0 version and Graph Pad Prism 6.0 version
and p <.05 will be considered as the level of significance

MATERIALS AND METHODS

This is a prospective, observational study and will be conducted
in the department of Anaesthesia at JINMC, Sawangi (M) Ward-
ha following the guidelines and permission of the institutional
ethical review board. The study will be carried out with 40 pa-
tients in each group randomly allocated using computer-gener-
ated software, posted for infra umbilical surgeries between the
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age group 2 years to 7 years, ASA grade I and II. .Children less
than 2 years or more than 7 years, ASA grade lII-IV , with any
drug allergy involved in the study, serious cardiac or respiratory
disease, any history of delay in mental development, any caudal
block site infection will be excluded from the study.

Group B (control group) —caudal epidural with 0.25%
bupivacaine 1 ml/kg +1 ml Normal saline (NS)

Group C (study group)-caudal epidural with 0.25% bupiv-
acaine 1ml/kg with clonidine 1pg/kg+1ml

Procedure

A pre-anaesthetic check-up will be done for all the patients
a day before surgery. They will be kept nil by mouth for 6
hours. Written informed consent will be taken from the pa-
tients. An intravenous catheter attached with a venoline will
be secured in the preoperative room itself. Inj.Glycopyrro-
late 0.005mg/kg will be given and the patients will be se-
dated using 0.5mg /kg Midazolam in the pre-operative room
itself. This is done for their co-operation. In the operation
theatre, patients will be monitored with five lead electrocar-
diography, Oxygen saturation(Sp0O2), End tidal carban oxide
(ETCO, ), Non invasive blood pressure(NIBP) and Tempera-
ture, if the probe can be available. Patients will be anaesthe-
tized using standard inhalational induction with sevoflurane
in oxygen, the neuromuscular agent will be given following
that to simplify endotracheal intubation. After that left lateral
decubitus position will be given and using 22 G needle single
dose caudal block will be given using 22G needle. Group B
will receive .25% ( 1 ml/kg ) of bupivacaine and Group C
will receive bupivacaine. 25 % ( one ml / kg ) with clonidine
one pu / kg in Normal Saline one ml. Analgesia will be pur-
posefully avoided.

General anaesthesia will be maintained with 50%
Oxygen(0,)50% Nitrous oxide(N,O) and inhalational anaes-
thetic agents like sevoflurane. Oxygen saturation (SpO2)

Heart Rate(HR) and Mean arterial Pressure(MAP) will be
marked before the surgery and then for the 1% 30 minutes and
after that each 5 min and then each 15 min until the surgery
ends. The time of anaesthesia ( from the time of induction of
anaesthesia), time of emergence (the period since the com-
pletion of operation till the opening of the eyes on shouting
the patient’s forename), late recovery from anaesthesia (after
the surgery if 20 min elapsing time is present to shift patient
out of OT ), paediatric observational Face, legs, Activity,
Cry and Consolability(FLACC)' pain scale was used with
its score ranging from 0-10 (Table 1), each study patient’s
intensity of pain will be assessed upon arrival in the preop-
erative room and during discharge from the postoperative
room. Then every 4 hours for the first 12 hours after the sur-
gery is over, heart rate, respiratory rate, FLACC score will be
monitored at an interval of 30 minutes till 4 hours then every
4 hours for the 12 hours and then at 24 hours. If the FLACC

pain scale score was noted at any time to be 4 or more, in-
jection paracetamol 10 mg/kg will be given intravenously
as rescue analgesia. Total doses of rescue analgesics will be
noted in both the groups at the end of 24 hours. Side effects
during the study period like bradycardia, hypotension, uri-
nary retention will be monitored. Bradycardia will be treated
with injection Atropine and hypotension with Phenylephrine
( Table 1).

Table 1: Flacc Pain Scale *

CATEGORY SCORE
o 1 2
Face Smile grimace Recurrent
No specific or frown, frown, gritted
expression withdrawn, jaw, trembling
disinterested chin
Leg calm and Anxious, Legs are
comfortable  agitated, ap- drawn up
prehensive
Activity Quietinthe  Struggling,  Rounded,
supine posi-  moving here stiff, or jolting
tion, easily and there,
moving. apprehensive
Cry Not crying Sighs or cries  progressively
intermit- cries shrieks
tently or snuffles
complains
repeatedly
Controllability Satisfied, Calmed by  Hard to com-
peaceful intermittent fort
touches,
hugs, or
speaking
to, easily
distracted

*Manickam A, Vakamudi M, Parameswari A, Chetan C. Efficacy
of clonidine as an adjuvant to ropivacaine for caudal analgesia
in children undergoing sub umbilical surgery. ] Anaesthesiol
Clin Pharmacol. 2012;28:185-89

Assessment of the scale:
0 = calm and contented
1 - 3 = slight uneasiness
4 - 6 = moderate ache

7 - 10 = severe distress / ache

TECHNIQUE

The caudal epidural regional block will be performed in a
complete aseptic manner. By palpating PSIS, sacral hiatus
will be identified. The thumb and middle fingers of the an-
aesthesiologists will be placed on the PSIS. Then an equilat-
eral triangle will be formed using the index finger and hence,
the sacral cornua and hiatus will be identified. A twenty-two
Gauge intricate will be used because the intricate will act
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like a blocker and prevent the spilling of skin in the epidural
space, it will produce a better give away on going through
the sacrococcygeal membrane and the proceeding of the can-
nula above the needle will help to check correct placement,
the easy cannula will be less probable to puncture artery, vein
or dura and, because of the size of the intricate is smaller, it
will be easier to check intravenous placement or location in
the subarachnoid place. placement, any resistance that will
be encountered during injection of the local anaesthetic will
indicate that the cannula is not properly placed;

Caudal epidural analgesia will be confirmed by either the
WHOOSH TEST or Nerve stimulation test.

EXPECTED RESULT

We expect that caudal clonidine as an addition caudal bupi-
vacaine will result in haemodynamic changes which will be
clinically insignificant and with lesser adverse effects. It is
also expected to have better quality and longer duration of
pain relief after the surgery with a substantial decrease in the
total no. of rescue analgesic agents requirement in compari-
son with bupivacaine alone group.

DISCUSSION

Postoperative pain in children can often go unnoticed. Cloni-
dine when used via epidural route can have significant anal-
gesic action. Thus, we have chosen 1 pg/kg of clonidine com-
bines with 0.25% bupivacaine (1 ml/kg) for prolongation of the
caudal epidural block in paediatric age group going through
infra umbilical surgeries. It is expected that caudally admin-
istered clonidine as an additive to bupivacaine may prolong
the period of analgesia postoperatively with a lesser chance of
hypotension, bradycardia and respiratory depression and less
of other side effects. Even though the exact mechanism for the
analgesic effect of clonidine is not known, a few theories have
been postulated. Clonidine is a centrally acting a-2 agonist
which after crossing the BBB combines with a-2 adrenorecep-
tors in spinal and supraspinal sites, thus producing analgesia.
It also suppresses peripheral sensory A-delta and C nerve fibre
neurotransmission and spinal cord nociceptive neurons. Clo-
nidine 1 microgram/kg in combination with 0.1% ropivacaine
as compared to plain. Ropivacaine provides increased periods
of analgesia with no motor blockade and sedation. We expect
a similar result after finishing our study. Our study also agrees
with a study conducted by Aruna et al.'> were in the period of
pain relief in the group which received clonidine was ten hours
while the group that received bupivacaine alone had analgesia
only for 4.5 hours.

Further, in our study, it is anticipated that the group receiving
a combination of clonidine and bupivacaine will require less-

er no. of postoperative rescue analgesic agent as compared
to the group receiving bupivacaine alone similar to previous
study.'®In their study too, no. of doses of postoperative res-
cue pain relief agents required were considerably lower in
the group that received both bupivacaine and clonidine than
Palin bupivacaine group similar to study by Parmeshwari et
al.’s The efficacy of caudally administered clonidine (1 pg/
kg), as an adjuvant to caudal bupivacaine for postoperative
pain relief in paediatric patients undergoing inafraumbilia-
cal surgeries was successfully proved.!” We also expect to
obtain similar results in our study. Moreover, in our study,
we are using the caudal epidural block as the means of pro-
viding pain relief intraoperatively as well as postoperatively.
Caudal analgesia is one of the most appropriate and safest
methods of providing analgesia to children undergoing in-
fraumbilical surgeries.’

CONCLUSION

From the above study, we expect to conclude that caudally
administered clonidine, (1 p/kg) as an adjuvant to 0.25%
bupivacaine 1 ml/kg, will prove to be efficacious in provid-
ing prsolonged analgesia both intraoperatively and postoper-
atively. Also, we hope that this addition reduces the require-
ment of postoperative rescue analgesia and its associated
side effects.
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