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Abstract

Background: The concept of postoperative pain relief and its utilization in the pediatric age group has
improved dramatically over the recent years. Effective pain management is crucial for optimizing patient
recovery and minimizing opioid related side effects.

Aim Comparative evaluation of the efficacy of bupivacaine and ropivacaine with dexmedetomidine as an
adjuvant in caudal epidural anaesthesia in pediatric patient undergoing infraumbilical surgeries, with regards to
Quality and duration of analgesia, Sedation and motor block produced.

Methods: After approval from the institutional ethical committee, a prospective randomized, double-blind study
was conducted in 60 pediatrics patients in the age group of 1-8 years, of either sex, belonging to ASA-I and II
scheduled for lower abdominal, urogenital, or lower limb surgery. Group RD received Inj. Ropivacaine (0.25%)
in 0.9% normal saline 1 ml/kg + Inj. Dexmedetomidine 1 microgram/kg and for Group BD received Inj.
Bupivacaine (0.25%) in 0.9% normal saline 1 ml/kg +Inj. Dexmedetomidine 1 microgram/kg. Onset of
analgesia was assessed by lower and mid abdominal reflexes and vitals were recorded at 0,1,5,10,15 minutes,
then every 15 minutes till 120 minutes. And Hannallah’s objective pain score was used for post op pain
management.

Results: The mean time to onset of analgesia at T10 level was 17.23£5.79 minutes in RD group and, was
14.266+4.01 minutes in group BD (p<0.05). In group RD total 11 patients and in group BD total 2 patients were
given ketamine intraoperatively. In our study the mean duration of motor block was 3.83+0.98 hours in group
RD and 5.140.99 hours in group BD (p<0.001). Total duration of analgesia in group RD was 4.37+1.27 hours as
compared to 7.86+1.81 hours in group BD (P < 0.001). Total number of analgesic doses required in 24 hours in
group RD was 2.23 and group BD was 1.3 (p<0.001).

Conclusion: Addition of one mcg/kg dexmedetomidine to ropivacaine and bupivacaine for caudal epidural
anaesthesia in pediatric patients provides safe and effective intraoperative anaesthesia. Ropivacaine with
dexmedetomidine provide shorter duration of motor block, analgesia and maintains good hemodynamic stability
without respiratory depression, produces lesser sedation and minimum side effects as with bupivacaine. Thus,
ropivacaine with dexmedetomidine can be better option for day care surgery.
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Introduction

Pain is an unpleasant subjective sensation which
can only be experienced and not expressed,
especially in children, who rely completely on their
parents or care- givers for their well-being [1] [2].
Pain has been defined as an unpleasant sensory and
emotional experience associated with actual or
potential tissue damage [6] [7].

The concept of postoperative pain relief and its
utilization in the pediatric age group has improved
dramatically over the recent years. Till date,
various methods have evolved for providing post-
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operative pain relief in pediatric population,
nonetheless having some side effects which
prohibit their use in children [8][9]. For example, in
children, narcotics could cause respiratory
depression, oral analgesics cannot be given for
some time after general anaesthesia due to the fear
of vomiting and aspiration, and fear of needle stick
in the case of parenteral analgesics [15] [16].

The regional anesthetic techniques significantly
decrease the postoperative pain and systemic
analgesic requirements [7]. Caudal route is one of
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the simplest and safest techniques in pediatric
surgery, with a high success rate. Caudal analgesia
is an extradural block performed through sacral
hiatus. It is known for its simplicity, safety, and
effectiveness. Caudal block is usually placed with
or without general anaesthesia and is used as an
adjunct to both intraoperative and postoperative
analgesia in children undergoing surgical
procedures below the level of the umbilicus [13]. In
order to decrease intra and postoperative analgesic
requirements after single shot caudal epidural
blockade, various additives, such as morphine,
fentanyl, clonidine, and ketamine, with local
anesthetics have been investigated [17] [18].

Dexmedetomidine is an a2 agonist having an
eightfold greater affinity for a2 adrenergic
receptors than clonidine and much less al effects. A
major advantage of dexmedetomidine is its higher
selectivity compared with clonidine for a2A
receptors which is responsible for the hypnotic and
analgesic effects [16] [22].

The use of dexmedetomidine, an additive to
bupivacaine/ropivacaine provides pain relief for
longer duration than bupivacaine/ropivacaine
alone. Synergistic effect of epidurally administered
dexmedetomidine with bupivacaine/ ropivacaine
increases duration of analgesia [18][22].

The objective of this study was to evaluate the
efficacy of dexmedetomidine added to bupivacaine
or ropivacaine on intra and post-operative
analgesia, sensory and motor blockade, sedation
and side effects when used for caudal epidural
analgesia in pediatric patients posted for
infraumbilical surgeries.

Aims and objectives:

Comparative evaluation of the efficacy of
bupivacaine and ropivacaine with
dexmedetomidine as an adjuvant in caudal epidural
anaesthesia in pediatric patients undergoing
infraumbilical surgeries, with regards to Quality
and duration of analgesia, Sedation and motor
block produced, Effects on cardiovascular and
respiratory system and any adverse effect related to
study.

Material and Methods

After approval from the institutional ethical and
scientific research committee, a prospective
randomized, double-blind study was conducted in
60 pediatric patients in the age group of 1-8 years,
of either sex, belonging to ASA-I or ASA-II
scheduled for lower abdominal, urogenital, or
lower limb surgery at Government tertiary care
hospital. History of drug allergy, coagulation
disorder, skin infection at block site and
abnormalities of central nervous system were
excluded from this study.
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A detailed pre anesthetic check-up was done on the
day prior to surgery. The procedure to be
performed was explained to patient's parents or
guardian and informed consent was taken.

In pre-operative room, patient was premedicated
with syrup midazolam 0.5mg/kg one hour before
operation. Inj. Glycopyrrolate 0.008 mg/kg IM was
given after securing an intravenous line.

Randomization was done by computer generated
numbers to divide the patient into two equal groups
to receive administration of the following drugs.
Group RD received: Inj. Ropivacaine (0.25%) in
0.9% normal saline | mlkg + Inj.
Dexmedetomidine 1 microgram/kg, Group BD
received: Inj. Bupivacaine (0.25%) in 0.9% normal
saline 1 mlkg +Inj. Dexmedetomidine 1
microgram/kg.

The researcher and anesthesiologist involved in
giving the anaesthesia and subsequent assessment
was blinded for the group to which patient
belonged. Drug was prepared in an unlabeled
syringe by the anesthesiologist who was not
involved in patient care.

The patients were taken in operation theatre and
baseline pulse rate, respiratory rate, spo2 and
systolic blood pressure were recorded. Before
performance of caudal block patients received inj.
ketamine 2 mg/kg intravenously. Caudal block was
given under strict aseptic and antiseptic precautions
in lateral decubitus position with hip and knee at
90-degree flexion. The sacral hiatus was identified
by palpating sacral spine and sacral cornu. 23-
gauge needle was introduced in cephalad direction
at 45-degree angle to skin to penetrate the
sacrococcygeal ligament, when it touched the
anterior bony wall of the caudal canal, the needle
was then depressed almost flush with the skin
covering the sacrum, and advanced in cephalad
direction for a few millimeters in the sacral canal.
After confirming no return of cerebrospinal fluid or
blood either spontaneously or with aspiration, the
drug appropriate for the group was injected in
Iml/kg total volume in either of the groups.
Immediately after the injection patients were turned
supine. Onset of analgesia at T12 & T10 level was
assessed by the lower abdominal & mid abdominal
reflexes respectively.

Pulse rate, systolic blood pressure, respiratory rate,
and SPO2 was monitored intra operatively at
0,1,5,10,15 minutes and there after every 15
minutes up to 120 minutes. All the patients were
observed for two hours post operatively in recovery
room. Pulse rate, systolic blood pressure,
respiratory rate, pain score, sedation score, and
motor score were monitored every 1 hourly up to 6
hours and then at 9, 12 and at 24 hours.
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Patients were assessed for sedation by using four-
point sedation score and motor block with Bromage
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motor score.

Table 1:
Sedation score Bromage motor score
Grade 0 Eyes open spontaneously Grade 0 No paralysis
Grade 1 Eyes open to speech Grade 1 Inability to raise extended leg
Grade 2 Eyes open when shaken Grade 2 Inability to flex knee
Grade 3 Unarousable Grade 3 Inability to flex ankle
Hannallah’s objective pain score:
Observation Criteria Points
Crying No crying O
Crying responding to 1
tender loving care
Crying not responding to 2
tender loving care
Movement None O
Restless 1
Thrashing 2
Agitation Asleep/calm O
Mild 1
Hysterical 2
Swallowing Normal O
of secretion Uncomfortable 1
Unable 2
Verbalization Asleep/states no pain O
of pain Vague/can’t localize 1
Can localize pain 2

Figure 1: Hannallah’s objective pain score:

If total pain score was > 5, analgesic syrup
paracetamol 10 mg/kg (100 mg/5ml) was
supplemented. The time at which rescue analgesia
was first received and total numbers of analgesic
doses required in the first 24 hours after operation
were noted.

Patients were observed for any adverse effects like
hypotension, bradycardia, respiratory depression,
urinary retention, vomiting.

Statistical analysis: In this study, results were
presented as mean + standard deviation (SD) for
quantitative data. For comparison between group’s
un-paired t-test and for qualitative data, Chi-square
test was applied. Difference was considered
statistically significant if P < 0.05. Microsoft Excel
was used for mean and SD calculation and open
Epi software for calculation of P value [12].

Observations and Results

Table 2: Age distribution

Age (Yrs) Group RD (N=30) Group BD (N=30)
No % No %
1 TO4 18 60 16 53.33
5TO 8 12 40 14 46.67
Mean 4.3 3.9
SD 1.9 1.95
P Value >0.05
All the patients were in age group of 1 to 8 years. The mean age of the patients in both the groups, were
comparable (p>0.05).
Table 3: Onset of analgesia AT T12 and T10:

Onset Of Analgesia Group RD Group BD

Mean 11.2 min 9.83 min
At T12 Level SD 4.29 min 3.91 min

P Value >0.05

Mean 17.23 min 14.26 min
At T10 Level SD 5.79 min 4.01 min

P Value <0.05
Patel et al. International Journal of Current Pharmaceutical Review and Research
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The mean time to onset of analgesia at T10 level
was 17.23+£5.79 minutes in group RD and, was
14.266+4.01 minutes in group BD. This difference
was statistically significant (p<0.05).

Discussion

Caudal epidural anesthesia is a wide-spread
anesthetic technique for intra operative and post-
operative analgesia during lower limb, perineal and
lower abdominal procedures. Early post-operative
pain relief can hasten the recovery of the patients,
so that they can return to normal level of physical
activity after hospitalization.

Caudal analgesia is an extra dural block performed
through sacral hiatus. Single injection of local
anesthetic in the caudal epidural space has
relatively shorter duration of action. Opioids are
added to local anesthetics to prolong the duration of
analgesia but they are not devoid of side effects
[22].

Dexmedetomidine enhance central and peripheral
neural blockade with local anesthetic agents. The
stimulation of a2 receptors in the brain and spinal
cord inhibit neuronal firing, which leads to sedation
and analgesia. It has very low incidence of
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respiratory depression while providing adequate
post-operative analgesia. It is a new agent with
wide safety margin, excellent sedative capacity and
moderate analgesic properties [16].

A prospective, randomized, double blind study was
undertaken in 60 pediatric patients of either sex, in
the age group of 1-8 years of age, belonging to
ASA class 1 & 2, scheduled for infra umbilical
surgeries under caudal epidural anesthesia.

In older children, the sacrococcygeal membrane
gets ossified, and failure rate for caudal block
increases. Biswas S. et al (2013) [5] , Vijay G.
Anand et al (2011) [21], Manjushree Ray et al
(2003) [13] conducted a study in children between
the age of six months and six years.

It has been shown that caudal epidural anesthesia
can be safely performed in pediatric patients and it
obviates the necessity of general anesthesia and
endotracheal intubation [10][11].

In our study intravenous ketamine 2mg/kg was
given to the patient before the caudal block. After
giving the block ketamine 0.5mg/kg was
supplemented intraoperatively for sedation /
analgesia only if needed [9].

Table 4: Intraoperative Ketamine Supplementation

Group RD Group BD
No of patients % No of patients %
Ketamine supplement 11 36.67 2 6.67

In group RD total 11 patients and in group BD total
2 patients were given ketamine intraoperatively. In
the following studies, all the patients were given
general anesthesia, followed by caudal block. S.
Ahmed et al (2012) [2], Biswas S. et al (2013) [5]
and Manjushree Ray et al (2003) [13] had provided
general anaesthesia and then caudal block was
given for intra and postoperative analgesia.

In present study patients were randomly divided
into following two groups, to receive caudal
epidural injections: Group-RD, receive, Inj.
Ropivacaine (0.25%) in 0.9% normal saline Inj.
Iml/kg with Dexmedetomidine Imicrogram/kg and
Group-BD, received Inj. Bupivacaine (0.25%) in
0.9% normal saline Iml’kg with Inj.
Dexmedetomidine 1microgram/kg. In our study we
used Ipg/kg dexmedetomidine along with 0.25%
ropivacaine or 0.25% bupivacaine (Iml/kg) in
caudal block.

She YJ et al (2011) [20] used dexmedetomidine in
a dose of lug/kg along with levobupivacaine in
study of pediatric caudal epidural anesthesia.
Whereas, M Hennawy et al (2009) [3] used 2ug/kg
dexmedetomidine with 0.25% bupivacaine in
caudal epidural block. And V Anand et al (2011)
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[21] added 2pg/kg dexmedetomidine along with
0.25% ropivacaine in the caudal epidural block.

In our study we selected dexmedetomidine as it is a
selective alpha -2 agonist, which primarily exhibits
its effect via stimulation of alpha 2 receptors which
contributes to its  inhibitory effect on
neurotransmitter release. We used 1ug/kg dose of
dexmedetomidine in caudal block to minimize the
side effects and prolong the post-operative
analgesia [17]. Pulse rate, systolic blood pressure,
respiratory rate, and SPO2 were monitored iintra
operatively at 0, 1, 5, 10, 15, 30, 45, 60, 75 and 90
minutes. Pulse rate, systolic blood pressure,
respiratory rate, pain score, sedation score, and
motor score were monitored at hourly interval for
first 6 hours and then at 9, 12, 24 hours.

In our study there was no significant difference in
the mean systolic blood pressure, mean respiratory
rate and mean oxygen saturation between both the
groups. The mean pulse rate after 90 minutes to 3
hours showed significantly higher pulse rate in RD
group compared to group BD. Vijay G. Anand et al
(2011) [21] found no change in heart rate and mean
arterial blood pressure in caudal epidural block
with dexmedetomidine plus ropivacaine and
ropivacaine group. M Hennawy et al (2009) [3]
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found no changes in heart rate and mean arterial
blood pressure after caudal dexmedetomidine
(2pg/kg) added to bupivacaine. In our study the
mean time of onset of analgesia at T12 level was
11.2+4.29 minutes in group RD and 9.833+3.91
minutes in group BD. The mean time of onset of
analgesia at T10 level was 17.23+5.79 minutes in
group RD and 14.266+4.01 minutes in group BD.
There was no significant difference in the onset of
analgesia at T12 (P>0.05), but it was statistically
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significant at T10 (p<0.05). M Thimmappa et al
(2014) [19] in their study with lumbar epidural
anaesthesia in adult patient observed that mean
onset of analgesia in group Ropivacaine was 12.33
1.56 minutes and in group Ropivacaine plus
Dexmedetomidine was 8.9 + 0.99 minutes. These
changes were statistically highly significant. In
other studies, the onset of analgesia was not
recorded as general anesthesia was given.

Table 5: Assessment of Motor Block:

Duration of Motor Block Group RD Group BD
Mean (HRS) 3.83 5.1

SD 0.98 0.99

P Value <0.001

In our study the mean duration of motor block was
3.83+0.98 hours in group RD and 5.1+£0.99 hours in
group BD. Duration of motor block were prolonged
significantly in group BD as compared to group RD
(p<0.001). M Thimmappa et al (2014) [19]
observed that mean time to complete motor
recovery was 3.55 + 0.28 hours in
dexmedetomidine group compared to 2.20 £ 0.28

hours in plain ropivacaine group. S Bajwa et al
(2011) [4] observed that mean time to complete
motor recovery was 4.11 + 0.57 hours for
dexmedetomidine plus ropivacaine group as
compared to 3.67 £ 0.45 hours for ropivacaine plus
clonidine group. Duration of sensory block was not
checked in our study as the pin prick method would
affect the Hannallah's pain score [22].

Table 6: Total Duration of Analgesia:

Total Duration of Analgesia Group RD Group BD
Mean (HRS) 437 7.86

SD 1.27 1.81

P Value <0.001

In present study the total duration of analgesia in
group RD was 4.37£1.27 hours as compared to
7.86+1.81 hours in group BD. The difference
between two groups was highly significant (P <
0.001).

The following studies have results comparable to
our study. M thimmappa et al (2014) [19] observed
that mean duration of analgesia was 4 hours and 45
minutes in group ropivacaine plus
dexmedetomidine than ropivacaine group, 2 hours
20 minutes. S YJ et al (2011)20 observed that the
mean duration of analgesia was 6 hours 30 minutes
when  dexmedetomidine  was  added to
levobupivacaine. The following studies observed
more prolonged analgesia than our study. They had
used higher dose of dexmedetomidine 2pg/kg. V
Anand et al (2011)21 observed that the duration of
postoperative  analgesia recorded in  group
Ropivacaine plus Dexmedetomidine (2pg/kg) was
14.5 hours compared with group ropivacaine was
5.5 hours.

Total number of analgesic doses required in 24
hours in group RD was 2.23 and group BD was 1.3.
This difference was statistically highly significant
(p<0.001). In our study, we found that mean
sedation score was significantly higher in group
BD as compared to group RD up-to 6 hours after
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caudal block. In group RD, 6.67% patients required
1 dose, 63.33% patients required 2 dose, 30%
patients required 3 doses. In group BD, 70%
patients required 1 dose, 30% patients required 2
doses.

Locus ceruleus is associated with a wide variety of
physiologic  regulatory  processes  including
regulation of sleep and wakefulness and is inhibited
by alpha2 agonist via g protein mediated
mechanism that involves inhibition of adenylate
cyclase. The sedative effect evoked by alpha2
agonist most likely reflect inhibition of this
nucleus.  Postoperatively, syrup paracetamol
10mg/kg was given orally when pain score was >5.

Manjunath T et al (2014) [19] found that sedation
was more for group ropivacaine  plus
dexmedetomidine than the other groups. M
Hennawy et al (2009) [3] did not evaluate sedation
score as they feared that pain given to check the
sedation would provoke the child to cry and they
would not be able to judge the child's true pain
score. Bradycardia occurred in one patient in group
RD and one patient in group BD. None of the
patients had nausea, vomiting, hypotension,
pruritus, flushing, respiratory depression, or urinary
retention within 24 hours of caudal block given in
both the groups.
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Vijay A et al (2011) [21], M Hennawy et al (2009)
[3] found no statistically significant difference for
adverse events between the three groups.

Conclusion

Addition of Imcg/kg dexmedetomidine to 0.025%
ropivacaine or 0.025% bupivacaine for caudal
epidural anaesthesia in pediatric patients provides
safe and effective intraoperative anaesthesia.

Ropivacaine with dexmedetomidine provide shorter
duration of motor block and analgesia compared to
bupivacaine with dexmedetomidine. Ropivacaine
with dexmedetomidine maintains good hemody
namic stability without respiratory depression,
produces lesser sedation and minimum side effects
as with bupivacaine.

Thus, ropivacaine with dexmedetomidine can be
better option for day care surgery.
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