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Comparison of caudal analgesia between
ropivacaine and ropivacaine with clonidine in
children: A randomized controlled trial

Arpita Laha, Sarmila Ghosh, ABSTRACT
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Background: Addition of clonidine to ropivacaine (0.2%) can potentially enhance

Department of Anaesthesiology, analgesia without producing prolonged motor blockade. The aim of the present study

R. G. Kar Medical College, was to compare the post-operative pain relieving quality of ropivacaine 0.2% and

Kolkata, West Bengal, India clonidine mixture to that of plain ropivacaine 0.2% following caudal administration
in children. Methods: In a prospective, double-blinded, randomized controlled trial,
30 ASA 1 pediatric patients undergoing infraumbilical surgery were randomly allocated
to receive a caudal injection of either plain ropivacaine 0.2% (1 ml/kg) (group A) or a
mixture of ropivacaine 0.2% (1 ml/kg) with clonidine 2 ug/kg (group B). Objective pain
score and need for supplemental analgesics were compared during the 15t 24 hours
postoperatively. Residual post-operative sedation and motor blockade were also
assessed. Results: Significantly prolonged duration of post-operative analgesia was
observed in group B (P<0.0001). Heart rate and blood pressure were not different
in 2 groups. Neither motor blockade nor post-operative sedation varied significantly
between the groups. Conclusion: The combination of clonidine (2 ug/kg) and ropivacaine
0.2% was associated with an improved quality of post-operative analgesia compared
to plain 0.2% ropivacaine. The improved analgesic quality of the clonidine-ropivacaine
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INTRODUCTION less motot bloc.kade and Prglonged sensory analgesia.”
Addition of adjuvants (opioids, ketamine etc.) prolongs
the duration of block and are being increasingly used
these days. Opioids carry risk of post-operative respiratory
depression, and ketamine has the potential of neurotoxicity
if inadvertently injected intrathecally.”

Post-operative pain relief in children is very important since
emotional component of pain is very strong in children. As
pain is very difficult to assess in pediatric population very
commonly, post-operative pain is undertreated in this age
group. Caudal block is a well-accepted technique and proved
to be a good alternative to general anesthesia in pediatric
infra-umbilical surgeries. Usage of single local anesthetic
agent via caudal route provides shorter duration of block!"
and requires often supplemental anesthetics. Ropivacaine,
an amide local anesthetic, offers some advantages over
bupivacaine e.g., less cardiac and neurological toxicity,

Clonidine, an a, adrenergic agonist, prolongs analgesia
without significant respiratory depression. The analgesic
action of epidurally-administered clonidine is due to
stimulation of descending noradrenergic medullospinal
pathways inhibiting the release of nociceptive
neurotransmitters in the dorsal horn of spinal cord.l The
analgesic effect of clonidine is more pronounced after

Access this article online neuraxial injection, which suggests a spinal site of action

) ) and makes this route of administration preferable.>®!

Quick Response Code:
Website:
1 - . . . . .
E T www.saudija.org Therefore, we did a prospective, randomized, double-blind
=it trial to investigate the role of clonidine as an adjuvant to
7 DOI: ropivacaine through caudal route in children on duration
10.4103/1658-354X.101199 of post-operative analgesia and to find out if an addition
of clonidine produces any unwanted effect.
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METHODS

After obtaining proper informed consent from parents
and approval of institutional ethical committee, 30 ASA
grade I children, aged 2 to 11 years, weighing 5 to
30 kilograms, scheduled for lower abdominal, perineal, and
lower limb surgeries, were included in the study. Patients
having cardiovascular, neurological diseases, coagulopathy,
infection or deformity of local site and where parents
refused to give consent were excluded from the study.

30 children were randomly allocated into 2 equal groups.
Group A received ropivacaine 0.2% 1 ml/kg via caudal
route. Group B received ropivacaine 0.2% 1 ml/kg plus
clonidine 2 ug/kg in the same route. Drug was prepared
by a person unrelated to study, and volume of drug
contributed by clonidine being insignificant blinding could
be done easily.

All patients were premedicated with nasal midazolam
spray 0.2 mg/kg, and parental separation was done after
20 minutes.

After transferring the patient into operating room,
multichannel monitor was attached and baseline readings
of heart rate (HR), oxygen saturation (SpO,), systolic
blood pressure (SBP), diastolic blood pressure (DBP) were
obtained. Patients were induced with gas mixture of nitrous
oxide, oxygen, and halothane, and an intravenous access was
achieved. Atropine 0.02 mg/kg, pentazocine 0.05 mg/kg
were administered i.v. Caudal block was given in lateral
position under all aseptic precaution with a 25 gauge i.m
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,
After making the patient supine, surgery was allowed once
up to level T, blockade was established. Intra-operatively
HR, SBP, DBP were noted at 1 min,5 min, 10 min,
15 min30 min, 40 five min, and 60 min.

and standard deviation were computed for age, weight,
duration of surgery, duration of analgesia, HR, SBP, DBP.
Then, the mean values of the 2 groups were compared by
using unpaired student 7 test. P<0.05 was considered as
statistically significant.

RESULTS

Patients in the 2 groups were comparable regarding age,
weight, sex distribution, and duration of surgery [Table 2].
HR, SBP, and DBP as noted intra-operatively did not vary
significantly between the 2 groups [Figures 1-3]. Motor
blockade was comparable between the 2 groups |Figure 4].
Analgesia persisted for a longer duration in clonidine group
(975£40.5 minutes) in comparison to plain ropivacaine
group (4661+0.94 minutes), which is statistically significant
(P<0.0001) [Table 3]. In plain ropivacaine group, rescue
was needed after average 8 hours post-operatively, and
CHEQOPS score diminished after receiving rescue analgesic,
whereas rescue was needed after average 16 hours in
ropivacaine plus clonidine group [Figure 5]. The 2 groups
did not vary in respect to sedation or other adverse effect.

DISCUSSION

Caudal epidural block has been a popular technique to
provide intra- and post-operative analgesia in children

Table 1: Bromage score

Grade Criteria Degree of block

| Free movement of legs and feet Nil (o)

Il Just able to flex knees with free Partial (33)
movement of feet

1] Unable to flex knees, but with Almost complete (66)
free movement of feet

\% Unable to move legs or feet Complete (100)

Figures in parenthesis are in percentage

Table 2: Showing demographic data and
duration of surgery

Post-operatively patients were observed in post-anesthesia Group A (Plain Group B Pvalue
care unit (PACU) for 24 hours Severity of pain was ropivacaine) (ropivacaine
assessed with Children’s Hospital Eastern Ontario Pain + clonidine)
Scale (CHEOPS) at 0 hour , 4 hours, 8 hours, 12 hours, ~ Meanageyear(sD) 47 (2.6) 48 (+2.6) 0.9
16 hours, 20 hours and24 hours. Motor blockade was Mean weight kg (SD) 148 (5.5) 144 (24.2) 08
measured with Bromage scale [Table 1] at O hour, 1 hour, ZeX(M:F) Tk Tk

. . . .. uration of surgery 61.2 (+8.8) 60.3(x9.1) 0.7
and 2 hours. Rescue analgesic was given with Pethidine (minutes)
1 mg/kg i.m when CHEOPS score exceeded 4. Time of
S;izzzceujeiﬁsgzicazf;Zi:fed' Sedation of any other Table 3: Showing duration of analgesia

Duration of analgesia (minutes)
Statistical analysis Group A Group B
Data were collected separately from both the groups Range 410-720 480 - 1200
and fed in a Microsoft excel worksheet. Mean value Mean (+5D) 466 (276.4) 975 (+230.9)
————————
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Figure 1: Intra-operative heart rate in two groups
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Figure 3: Intra-operative D.B.P in two groups
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Figure 5: Post-operative pain score (CHEOPS) in two groups.
CHEOPS: Children’s hospital eastern ontario pain scale

as it is easy to perform and safe. Ropivacaine is being
increasingly used even in pediatric age group in caudal
route because of its less motor blockade and systemic
toxicity."¥ The limitation of the single shot caudal blockade
is its finite and short duration, which reduces its utility as
post-operative analgesic. To overcome this shortcoming,
a trial was done with double caudal technique, but it was
not found to be safe due to concern of toxicity from high
volumel! Therefore, there is a continuous search for an
ideal adjuvant to prolong the duration of analgesia.

Clonidine is an alpha-2 adrenoceptor agonist, which
was widely used as an anti-hypertensive in 70’s and 807,
and presently it has been increasingly used for sedation,
premedication, and as an adjuvant analgesic. It is also
being used as an adjunct to local anesthetic in neuraxial
block!"" Several pediatric studies involving caudal use of
clonidine together with local anesthetics have indicated a
spinal mechanism of action.*""" Co-administration of
clonidine with local anesthetics has been shown to improve
the quality of peripheral nerve blocks.!'>"
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Figure 2: Intra-operative S.B.P in two groups
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Figure 4: Post-operative motor blockade in two groups

Ivani G et al"™ reported that 2 mg/kg of 0.2% ropivacaine
is sufficient to obtain sensory block for lower abdominal or
for genital surgery in children. Pharmacokinetic studies of
ropivacaine show that 1 ml/kg 0.25% ropivacaine by caudal
route produces a maximal plasma concentration 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)."**I Therefore, we have chosen 0.2% 1 ml/kg ropivacaine.

In our study, we have seen that caudal ropivacaine
alone provided excellent analgesia in the eatly post-
operative period, but the effect wore off a few hours
(4662£0.94 minutes) after an operation, and supplemental
analgesics were required. An addition of clonidine
prolonged analgesia significantly (975240.5 minutes).

There was no significant prolongation of motor blockade
with addition of clonidine.

Regarding hemodynamics, we did not observe any
significant difference in mean heart rate, SBP, DBP between
the 2 groups, which corroborated to the study result
obtained by Sukhminder Jit Singh Bajwah e a/"

No difference was found regarding post-operative sedation
between 2 groups, which matched with other study.”* No
other adverse effect was noted in any patient of either group.

Da Conceicao and Coelho®! reported a significantly
shorter duration of motor block with 0.375% ropivacaine
as compared to bupivacaine, which matched with our study
(motor block <2 hours).
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Bajwa S et al”" found in a study that caudal block with
0.25% of isobaric ropivacaine 0.5 ml/kg combined
with 2 ptg/ kg of clonidine provides efficient analgesia
intra-operatively and prolonged duration of analgesia
post-operatively.

Koul A et alPY found significant prolongation of
post-operative analgesia with an addition of clonidine with
bupivacaine caudally.

Ivani G ez al? also showed in his study that combination of
clonidine (2 pg/kg) and ropivacaine 0.1% is associated with
an improved quality of post-operative analgesia compared
to plain 0.2% ropivacaine.

The undesirable side effects of neuraxial clonidine are
hypotension and bradycardia. Though some studies in
adult patients have reported a decrease in mean arterial
pressure (MAP) and heart rate (HR) within 15-30 minutes
after an epidural injection, which lasted for 3 - 4 hrs
before returning to baseline, others did not show any such
hemodynamic alteration. >

The major limitation of our study being a single center
study was that it was not feasible to validate our conclusion
as the sample size was small (# = 15). Future study on
larger number of patients could strongly prove the
hypothesis.

CONCLUSION

In conclusion, this study suggests that addition of clonidine
(2 ug/kg) as an adjuvant with 0.2% ropivacaine through
caudal route increases the duration of post-operative
analgesia without unnecessary prolongation of motor
blockade or production of any other adverse effects.
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