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ABSTRACT
Objective: Caudal block has gained much popularity in the past few decades to provide analgesia in pediatric population. 
Although local anesthetic agents remain the mainstay for caudal blocks, addition of  additives to the solution improves 
quality and duration of  analgesia and reduces the toxicity by allowing lower concentrations of  the local anesthetic agents. 
In this regard opioids have been studied extensively, but there is not much comparative research about caudal clonidine. 
The aim of  our current study was to compare the caudal block characteristics of  ropivacaine 0.25% with clonidine 1 µg/
kg versus ropivacaine 0.25% with fentanyl 1µg/kg in pediatric patients.

Methodology: A total of 60 ASA 1 children of  either gender, age from 2 to 10 years, weighing 10 to 30 kg, scheduled 
for lower abdominal or limb surgery, were enrolled for this study. Children were randomly allocated into 2 equal groups. 
Group RF received 1 ml/kg of  ropivacaine 0.25% plus fentanyl 1μg/kg via caudal route. Group RC received 1 ml/
kg of  ropivacaine 0.25% plus clonidine 1 µg/kg via same route. All children were administered general anesthesia 
followed by caudal block for postoperative analgesia. Duration of  analgesia, sedation score and any side effects were 
noted. Calculation of  sample size was done by using power analysis. The non-parametric data comparison was done by 
Student’s t-test.

Results: Duration of  analgesia was significantly prolonged in RC group. Dose requirement for rescue analgesia was 
significantly lesser in group RC. There was no significant difference between both groups for hemodynamic response 
after caudal block. The incidence of  side effects were not significant.

Conclusion: In conclusion clonidine and fentanyl, both improve the quality of  analgesia when used with ropivacaine 
in caudal block in pediatric patients, but the quality of  analgesia and duration with clonidine plus ropivacaine is superior 
to fentanyl plus ropivacaine.
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INTRODUCTION
Pain is a protective mechanism designed to alert the body 
to potentially injurious stimuli. Pain has been defined as an 
unpleasant sensory and emotional experience, associated 
with actual or potential tissue damage.1 “It is our responsi-
bility to treat pain in neonates and infants as effectively as 
we do in other patients” – Rogers M.2

Postoperative pain relief  in children is very important since 
emotional component of  pain is very strong in children. 

As pain is very difficult to be assessed in pediatric popula-
tion, postoperative pain is very commonly under treated in 
this age group. 

Caudal epidural is now one of  the most commonly per-
formed regional blocks in pediatric anesthesia, after its first 
description by Campbell in 1933.3 It is well-accepted and 
proven technique for providing analgesia. Use of  single lo-
cal anesthetic agent via caudal route may provide a shorter 
duration of  block4 and thus often requires supplemental 
agents. Bupivacaine and ropivacaine are the most com-
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monly used local anesthetic drugs for caudal block. 

Ropivacaine has been used for regional anesthesia in 
adults5 and can be used even in younger patients for caudal 
epidural analgesia.6,7 It offers some advantage over bupiv-
acaine as it has less cardiac and neurological toxicity, less 
motor blockade and prolonged sensory analgesia.8 

Addition of  adjuvants (opioids, ketamine etc.) prolongs 
the duration of  block and is used increasingly in current 
practice. Opioids have a risk of  postoperative respiratory 
depression, and ketamine has the potential of  neurotoxic-
ity if  inadvertently injected intrathecally.9 Clonidine, is an 
alpha adrenergic agonist, which prolongs analgesia and 
sedation. The analgesic action is due to stimulation of  de-
scending noradrenergic medullospinal pathways inhibiting 
the release of  nociceptive neurotransmitters in the dorsal 
horn of  spinal cord.10 The analgesic effect of  clonidine is 
prolonged after neuraxial injection.11,12  As an adjuvant, it 
allows a lower concentration of  the local anesthetic and 
prevents motor block, while it prolongs the duration of 
analgesia, increasing the margin of  safety.13,14,15 Fentanyl 
is a µ receptor agonist and acts at pre and postsynaptic 
sites in the CNS, mainly brainstem and spinal cord, as well 
as outside CNS in peripheral tissues.16 Lipophilic opioids 
(fentanyl) have a very fast onset of  action compared with 
lipophobic opioids (morphine) when administered along 
with a local anesthetic and many of  their clinical actions 
occur well beyond the intraoperative period.17,18,19,20 

We conducted this study to compare the analgesic efficacy 
of  clonidine with fentanyl when used as an adjuvant with 
ropivacaine for caudal block in pediatric patients. 

METHODOLOGY
This prospective randomized double blind study was con-
ducted at our institution from June 2015 to December 
2015. Sixty children, of  both genders, 2 to 10 years of  age, 
weighing 10 to 30 kg, ASA 1 and 2, scheduled for various 
elective infra-umbilical, perineal and lower limb surgical 
procedures, e.g. circumcision, herniotomy, orchidopexy, 
or urethroplasty etc. were included in the study. Hospital 
ethical committee clearance was obtained and a written 
informed consent was obtained from the parents of  the 
children before commencing the study. Patients aged more 
than 10 years, with any contraindications to epidural anes-
thesia e.g. sacral spine abnormalities, local infection, coag-
ulation disorders, hematological or neurologic disease and 
whose parents refused permission, were excluded from the 
study.

Children were randomly divided in two equal groups; 
Group RC and Group RF. Randomization was done by 
lottery method. Calculation of  sample size was done by 
using power analysis. The non-parametric data compari-
son was done by Student’s t-test. Patients and their parents 

were blinded to the caudal medications administered. All 
medications were prepared by anesthesiologists who did 
not participate in the study. Observations were done by 
another group of  anesthesiologists, who did not know the 
drugs in use.

Group RF received caudal block with inj ropivacaine 
(0.25%) 1 ml/kg + inj fentanyl 1 µg/kg, while Group RC 
received inj ropivacaine (0.25%) 1 ml/kg + inj clonidine 
1 µg/kg

All patients were premedicated with oral midazolam 0.5 
mg/kg 40 minutes prior to surgery. Patient was shifted into 
operating room, multi-parameter monitor was attached 
and baseline readings of  heart rate (HR), oxygen satura-
tion (SpO2), systolic blood pressure (SBP), and diastolic 
blood pressure (DBP) were noted. Intravenous access was 
achieved. Premedication with inj. glycopyrrolate 4 µg/kg, 
ondansetron. 0.1 mg/kg, pentazocine 0.3 mg/kg IV was 
done. The child was preoxygenated with 100% oxygen for 
3 minutes, the induced with propofol 2 mg/kg, atracurium 
0.6 mg/kg, and intubated with appropriate sized endotra-
cheal tube. Maintainance was done with sevoflurane in ox-
ygen 50% and nitrous oxide 50%. Caudal block was given 
in lateral position under all aseptic precaution with a 22 
gauge hypodermic needle. After confirming the position 
of  the needle with Whoosh test, the allocated drug was 
given. Administering anesthesiologist was blinded to the 
composition of  the drug. Intra-operatively HR, SBP, DBP 
were noted at 5, 10, 15, 30, and 60 min

The postoperative pain relief  was evaluated using FLACC 
scale (face, legs, activity, cry, consolability) with its 0-10 
score range hourly for first 6 hours and then 4 hourly up to 
24 hours. Sedation was evaluated by Ramsay score at same 
time intervals. If  FLACC pain score > 4, inj paracetamol 
15 mg/kg was given as rescue analgesia. (repeated after 6 
hours if  required). Duration of  analgesia (time from cau-
dal block to FLACC > 4) was noted and number of  doses 
of  paracetamol required in 24 hours were noted.

Postoperatively patients were observed in pediatric post-
anesthesia care unit for 12 hrs. Side-effects, e.g. respiratory 
depression, motor blockade, deep sedation, shivering, hy-
potension, nausea and/or vomiting, were observed.

Statistical analysis: Statistical data were collected and fed 
in a Microsoft excel worksheet. Mean value and standard 
deviation were computed by using IBM SPSS Statistics 
for Windows, Version 20.0. Armonk, NY: IBM Corp. for 
age, weight, duration of  surgery, duration of  analgesia, 
HR, SBP, and DBP. Unpaired student’s t-test was used to 
compare mean values of  two groups. A p < 0.05 was con-
sidered as statistically significant. Mann-Whitney test was 
used to analyze non-parametric parameters like FLACC 
score. Conclusion was drawn after studying the statistical 
analysis.
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RESULTS 
60 children were included (30 children in each group) in 
our study profile. The demographic profile of  the patients 
in group RC and group RF was comparable with regards 
to age, weight and gender and on statistical analysis no sig-
nificant difference was found as is clearly evident from the 
Table 1.

Table 1: Comparison of demographic data 

Demographic 
characteristics Group RC Group RF P value

Age (years) 5.67 ± 2.94 5.93 ± 2.78

>0.05Weight ( kg) 14.70 ± 6.16 16.06 ± 5.92

Gender (M/F) 27/3 28 / 2

Hemodynamic parameters e.g. HR, SBP, DBP, MAP 
and SPO2 were recorded. Comparing between both the 
groups, differences were not significant.

Figure 1 conveys the comparison of  HR and the results 
were statistically not significant (P > 0.05). There were 
no significant differences between groups for heart rate 
(P>0.05)

Figure 2 conveys the comparison of  SBP and the results 
were statistically not significant (P>0.05). 

Figure 3 conveys the comparison of  DBP and the results 
were statistically not significant (P > 0.05). 

No episode of  hypotension and bradycardia was observed 
in any patient.

Oxygen saturation throughout the procedure was in ac-
ceptable range. (> 97%) {P > 0.05}.

At the end of  6 hours FLACC sore was below 4 in RF 
group , while it was below 4 at the end of  16 hours in 
RC group. Thus difference was statistically significant 
(P > 0.05). As is evident from the Figure 4, Comparable 
mean FLACC score in both the groups were Significant 
(p<0.05). Values were lower in Group RC and the differ-
ence was found to be statistically significant (p <0.05)

Values of  Ramsay sedation score were lower in Group RF 
and the difference was found to be statistically significant 
(P< 0.05).

The mean duration of  analgesia was 889.8 ± 42 vs. 318 ± 
42 min in Group RC vs. Group RF respectively and the 
difference was statistically significant (p<0.0001) 

There were minimal side effects observed in both groups; 
Vomiting was noted in 1 patient in Group RC, compared 
to 2 patients in Group RF, and the difference was statisti-
cally significant (P < 0.05) Urinary retention, respiratory 
depression or any other complication was not observed in 

Figure 1: Comparative heart rate at different time intervals

Figure 2: Comparison of systolic BP

Figure 3: Comparative diastolic BP (mmHg)

Figure 4: Comparison of FLACC scores 
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any of  the patients in both groups.

DISCUSSION
Caudal analgesia is one of  the simple and most commonly 
performed regional blocks for providing analgesia in pedi-
atric patients. It is a safe and reliable technique used for 
intra and postoperative analgesia in children undergoing 
abdominal and lower limb surgeries.6,7 Various doses of  clo-
nidine ranging from 1-5 µg/kg have been used for epidural 
analgesia. We preferred a dose of  1 µg/kg of  clonidine 
in our study as many studies showed that increasing the 
dose of  1to 2µg/kg did not enhance the analgesic efficacy 
of  this drug,21 but it increased the incidence of  adverse 
effects e.g., bradycardia and hypotension with increasing 
dose.22 Many researchers concluded that co-administration 
of  clonidine with local anesthetics improves the quality of 
peripheral nerve blocks.23,24 An addition of  clonidine pro-
longed analgesia significantly.

Clonidine induced prolongation of  caudal analgesia with 
bupivacaine is mainly due to anti nociceptive action which 
is due to direct suppression of  the spinal cord nociceptive 
neurons by epidural clonidine. Clonidine also suppresses 
neurotransmission in peripheral, sensory Aδ and C nerve 
fibers. The final mechanism suggested is pharmacokineti-
cally mediated: clonidine induces vasoconstriction to α-2b 
adrenoceptors located at peripheral vascular smooth mus-
cles.

Caudal clonidine causes sedation, which is mainly dose 
dependent. Activation of  alpha-2 adrenergic receptors in 
locus cerulus results in sedation. Increase in concentration 
of  GABA secretions causes CNS depression.

 Ivani G et al25 reported that 2 mg/kg of  0.2% ropivacaine 
is sufficient to obtain sensory block for lower abdominal 
or for genital surgery in children. Ropivacaine 0.25% 1 ml/
kg by caudal route produces a maximal plasma concentra-
tion of  0.72 ± 0.24 mg/lit, which is much lower than the 
maximal-tolerated plasma concentration of  ropivacaine 
in adult volunteers (2.2 ± 0.8 mg/lit). Therefore, we have 
chosen 0.25% 1 ml/kg ropivacaine for our case study. This 
concentration was sufficient to provide analgesia.

In our study, we have seen that caudal ropivacaine alone 
provided excellent analgesia in the early postoperative pe-
riod. The effect wore off  approximately 6 hours after an 
operation in cases where fentanyl was added as an adju-
vant, and supplemental analgesics were required. An addi-

tion of  clonidine prolonged analgesia significantly (15 hrs). 
Rescue analgesia was not required.

Arpita et al in their study concluded that addition of  cloni-
dine to ropivacaine in caudal block prolonged analgesia up 
to 975 ± 40.5 min.26

Regarding hemodynamics, we did not observe any signifi-
cant difference in mean HR, SBP, DBP between the two 
groups, which corroborated to the study result obtained by 
Bajwa SJS et al.27 No difference was found regarding post-
operative sedation between two groups, which matched 
with our study. No adverse effects were noted in any pa-
tient of  either group. Ivani et al also showed that 0.1% 
ropivacaine with clonidine 2 µgm/kg is associated with an 
improved quality of  postoperative analgesia compared to 
plain 0.2% ropivacaine.

Fentanyl causes least respiratory depression when 
given extradurally because of  high lipid solubility. A 
bupivacaine─fentanyl mixture as a single caudal epidural 
injection does not change onset, quality and duration of 
analgesia, and sedation score. A higher dose of  2 µg/kg 
when added to 0.25% bupivacaine for single injection in 
children causes vomiting and desaturation. To prolong the 
duration of  analgesia with minimal side effects because the 
mean duration of  analgesia provided with even longer act-
ing local anesthesia is limited, fentanyl, a lipophilic opioid, 
is very commonly used as an additive to local anesthetics 
in children. Although there is no debate about its beneficial 
effects, side effects like respiratory depression, nausea and 
vomiting are common.

Koul A et al28 found significant prolongation of  postop-
erative analgesia with an addition of  clonidine with bupiv-
acaine caudally. The addition of  clonidine and fentanyl to 
ropivacaine in single shot caudal epidural definitely pro-
longs duration of  analgesia, but quality and duration of 
analgesia is found to be more superior in RC group than 
RF group.

CONCLUSION
We conclude that a single shot caudal injection of  cloni-
dine (1 μg/kg) added to ropivacaine 0.25% offers an ad-
vantage of  prolonged postoperative pain relief  over 0.25% 
ropivacaine with fentanyl in children undergoing lower 
abdominal surgery, without increasing the incidence of  ad-
verse effects.
Conflict of interest: None declared by the authors
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