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ABSTRACT

Introduction: Caudal epidural analgesia is regional block technique in children undergoing infraumbilical surgeries but has a short duration of
action after single shot local anaesthetic injection. This study is designed for the comparison of caudal dexmedetomidine and Bupivacaine in
combination to caudal Bupivacaine for paediatric infra umbilical surgeries. Method: The study is prospective, randomized, interventional study of
evaluation of the analgesic effect of caudal dexmedetomidine and Bupivacaine combination versus caudal Bupivaciane in pediatric infraumbilical
surgeries. This study was conducted on 60 patients, aged 1 year to 8 years of both gender, ASA grade LII & I11, 30 patients in each group. GROUP A
Bupivacaine (0.25%) Iml/kg + dexmedetomidine 1mcg/kg in 1 ml as dosage for caudal block. GROUP B: Bupivacaine (0.25%)Iml/kg + ImI NS
as dosage for caudal block. Result: The duration of analgesia is prolonged in the group A. The mean duration of analgesia in minutes in group A is
876 mint+ 252,4 min and in group B is 368 min+ 175.27min.patients in both groups were vitally stable and statistically heart rate,
BP,SPO2,RR,Temperature did not have significant changes. Conclusion: we conclude that addition of Dexmedetomidine to Bupivacaine is
superior to Bupivacaine alone in caudal analgesia in paediatric patients posted for infraumbilical surgeries.
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INTRODUCTION

IASP (International Association for Study of Pain) defines pain as “An
unpleasant emotional and sensory experience associated with actual or
potential tissue damage”. Caudal block is one of the most popular and
commonly used regional anaesthetic procedures in paediatric patients
for most surgeries below the umbilicus. The block can be practised by a
single-shot injection or as a continuous infusion through a caudal
epidural catheter. For continuous infusion, use of a caudal catheter is
usually not preferred due to high risk of catheter contamination from
faecal soiling.

Regional anesthesia in paediatric population is safe and effective.
Along with providing post-operative analgesia, it reduces
requirements of inhalational and intravenous agents with minimum
sedation. Bupivacaine is a long-acting amide local anaesthetic that has
provided reliable anaesthesia and analgesia with differential motor-
sensory blockade for more than 40 years. But the mean duration of
surgical analgesia provided by long acting local anesthetic drug is only
for 4-8 hours during single shot caudal procedure. For this reason
prolongation is achieved by addition of various adjuvants like opioids,
clonidine, midazolam etc. Caudal opioid have advantages of
prolonging duration of analgesia, but has side effects such as nausea,
vomiting, pruritus and late respiratory depression. Addition of
Dexmedetomidine with striking lack of respiratory depressant effect,
when given as adjuvant with caudal Bupivacaine.

Dexmedetomidine, a stereoisomer of medetomidine, is a highly
selective a2- adrenergic receptor agonist with eight times more
specificity for a adrenoceptors than clonidine (ratios of 02:al activity,
1620:1 for dexmedetomidine and 220:1 for clonidine). It provides
better perioperative hemodynamic stability and good quality of
intraoperative and prolonged post- operative analgesia with minimal
side effects. It has sympatholytic, analgesic and sedative effects and is
remarkably free from side effects except for manageable hypotension
and bradycardia. We hypothesized that addition of dexmedetomidine
to the caudal bupivacaine would prolong the duration of analgesia in
comparison to bupivacaine alone(primary outcome) and durationof
the motor block, as well as the incidence of any side effect (secondary
outcome) in paediatric patients undergoing infraumbilical surgeries.

MATERIALAND METHOD
This was a Prospective Randomized Comparative clinical trial
conducted in Civil Hospital, paediatric surgery department

Ahmedabad from October 2022 to December 2022. Children who
were admitted to the paediatric surgery department for lower
abdominal and perineal surgeries satisfying selection criteria were
included in the study after obtaining ethical committee clearance
(ethical committee reference number-56/2022).

60 patients of similar demographic characteristics were selected as per
inclusion criteria and among them randomization was done and
divided into 2 groups of 30 each.

Group A: Dexmedetomidine 1 meg/kg added to 1 ml NS and added
into 1 ml/kg 0f 0.25% Bupivacaine.

Group B: Bupivacaine (0.25%) Iml/kgand I mINS

Inclusion Criteria:
ASA 1, 1T and III, Patient aged 2 to 8 yrs, Patients scheduled for
Infraumbilical surgeries, Elective surgeries/ Emergency surgeries.

Following approval by the institutional ethical committee and
informed written consent taken from parents, patients falling under
inclusion criteria recruited for the comparative study.

Preoperative assessment was carried out a day before surgery. Patients
were kept nil per orally before surgery. On the day of surgery patients
were reassessed in the preoperative room. In the operating room
standard monitors including Temperature, ECG, NIBP, SPO2 were
attached and intravenous line secured. The patient was premedicated
with Inj. Glycopyrolate (4 mcg/kg), Inj. Ondansetron (150 meg/kg),
Inj. Fentanyl (1 meg/kg).After pre oxygenation with 100% oxygen for
3 minutes patient induced using balanced general anaesthesia with Inj
Propofol (2.5 mg/kg) or Inj Thiopentone sodium (5 mg/kg) with or
without Inj Scoline (2 mg/kg) with Oxygen + Sevoflurane. Airway was
secured with an appropriately sized endotracheal tube / T gel. For
maintenance of anaesthesia inhalation O2 + N20O + Sevoflurane with
muscle relaxant Inj Atracurium 0.5 mg/kg loading dose + 0.1 mg/kg
incremental dose.The children were placed in left lateral position after
general anaesthesia.

Under strict aseptic precautions, patient's lower back was painted and
draped. single-dose caudal epidural injection was performed using a
22-gauge needle. Needle position was confirmed by the pop sensed
during penetration of the sacrococcygeal ligament, which was
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followed by the whoosh test using 0.5 ml of air. Assistant who was not
involved in the study, who prepared drug solution as above, handed
over an unlabeled syringe for caudal. 1 ml/kg of study solution was
administered slowly, while monitoring vital signs and ECG. The
intraoperative monitoring and postoperative observation were done by
an experienced anaesthesiologist. The time of caudal block was
recorded, and the surgery was allowed to start 10 min after caudal
injection. All the patients were monitored by a standard protocol in a
uniform pattern during anaesthesia and surgery. Continuous
monitoring of vital parameters - heart rate (HR), ECG, respiratory rate,
NIBP, SpO - was done, and values were recorded before and after pre-
medication, induction, caudal block, after incision and thereafter every
10 min until the surgery was over.

Post operatively hemodynamics, pain intensity by FLACC score,
sedation score, and side effect were observed at every 15 minutes till 2
hours, then every 2 hourly till 12 hours and then 24th hour.

Any side effects such as breath holding/apnoea, hypotension,
involuntary movements, nausea and vomiting were noted. The
occurrence Significant bradycardia requiring intervention was defined
as fall in heart rate more than 20% from base line and was planned to
treat with injection. Atropine 0.02 mg/kg. Significant hypotension
requiring treatment was defined as more than 20% fall in Systolic
blood pressure from baseline or systolic blood pressure less than 90
mm Hg, and was planned to treat with intravenous fluid bolus 10ml/kg
0.9% normal saline.

Parameters To Be Observed

¢ Duration of surgery

»  Duration of sensory blockade (time of sensation of first pain) and
Time of giving first rescue analgesia.

»  Complications (if any arise)

After surgery, patients were shifted to the post-anaesthesia care unit
(PACU) for further observation and monitoring. Adverse events such
as nausea, vomiting, hypotension, bradycardia, respiratory depression
and urinaryretention were monitored for 24 h and treated accordingly.
Post-operative respiratory depression was defined as respiratory rate
<10/min or decrease in SpO of <95% requiring supplementary 2
oxygen. Fall in blood pressure (BP) and HR by >20% from the
preoperative values was defined as hypotension or bradycardia,
respectively, and was treated by fluid bolus, mephentermine, or
atropine, as necessary. Nausea and vomiting were treated with IV
ondansetron. Pulse rate, Systolic Blood Pressure and oxygen
saturation recorded every 15 min for first 2 hours and every one hour
once for next 4 hours and then such as 6 hourly. Quality of analgesia
was assessed by using FLACC Objective Pain Scale every 2nd hourly
for first 12 hours, then 4 hourly.

Duration of analgesia was defined as “the time interval from the
administration of caudal block and the requirement of first rescue
analgesia for the patient”. This time was noted. Pain was treated with
paracetamol rectal suppository 15mg/kg when the FLACC pain score
exceeds 4. All analgesic requirements were noted in terms of number
of times analgesic required in 24 hours. PONV treated as needed with
ondansetron 0.15 mg/kg. Level of sedation was assessed by Ramsay
sedation scale at 15 min, 30 min, and 60 min after extubation and
thereafter hourly until the Ramsay sedation score became 1 in all
patients.

Data was entered and analyzed into Microsoft Excel. Data was
expressed as mean +/- standard deviation. Quantitative variables like
age sex and weight were analyzed using student's t-test. For continuous
variables like heart rate, blood pressure, duration of analgesia in hours
and FLACC score Chi-square test applied. When using the above
statistical tests to compare the mean among the two groups, a p-value
of less than 0.05 was taken as significant. All values were rounded off
to a maximum of two decimals. The children in each group were
comparable in distribution in terms of age, weight, sex and basal
parameters.

The present study is a prospective, randomized, interventional study of
evaluation of the analgesic effect of caudal Dexmedetomidine with
Bupivacaine versus caudal Bupivacaine without any adjuvant in
pediatric infraumbilical surgeries. This study was conducted on 60
patients, aged 2 year to 8 years of both gender, ASA grade I & 11, 30
patients in each group.

Group A: Dexmedetomidine 1 mcg/kg added to 1 ml NS and added
into 1 ml/kg 0f 0.25% Bupivacaine.

Group B: Bupivacaine (0.25%) Iml/kgand 1 mINS

RESULTS:
Table 1: Duration Of Analgesia

Duration of Analgesia (min) Group A Group B
Mean 876.00 368.00
SD 252.40 175.27

t Value 9.05

Df 58

p Value <0.0001 (significant)

There was a significant difference in duration of analgesia between two
groups. Group A has average post-operative analgesia of 876 min +
252.4 min (14.6 hours) and group B 368 min+ 175.27 min (6.14 hours)
Difference was statistically significant (p value <0.0001).

Mean Duration of Analgesia

876.00

Time in min
H

368.00

‘Group A ‘Group B

GRAPH 1: Duration of analgesia

Duration of analgesia between two groups was statistically significant
showing mean of 876.00 min in Group A and 368.00 min in Group B.

Postoperative pain score:

There was a significant difference in the FLACC score between group
A and group B. Group B achieved higher FLACC score which was
significant. We checked for FLACC score second hourly for first 18
hours after caudal block. FLACC score observed at 2 hours after
caudal in both groups was less than 4 and none of them required rescue
analgesia.

Atthe end of 4 hours 9/30 children in group B had scores >4 and hence
received rescue analgesia. In group A none of the children had pain till
4 hours after caudal block.

At the end of 6 hours 9/30 children in group B had score more than 4
and received rescue analgesia. This could be due to wear up of caudal
effect of Bupivacaine resulting in higher pain scores. Whereas in group
Aonly 1 patients required rescue analgesia at the end of 6 hours.

At 8 hours only 1 child in group A needed rescue analgesia out of 29.
Remaining 28 patients were free of pain.

At 12 hours 5 out of 28 had pain and 23 children had lower FLACC
score.

At the end of 16 hours 17 patients had received rescue analgesia
indicating that the Dexmedetomidine group had maximum of 14 hours
analgesia compared to 6 hours of analgesia with plain Bupivacaine.
There was a significant difference in the FLACC score between group
A and group B. Group B achieved higher FLACC score which was
significant. We checked for FLACC score second hourly for first 18
hours after caudal block. FLACC score observed at 2 hours after
caudal in both groups was less than 4 and none of them required rescue
analgesia.

At the end of 4 hours 9/30 children in group B had scores >4 and hence
received rescue analgesia. In group A none of the children had pain till
4 hours after caudal block.

At the end of 6 hours 9/30 children in group B had score more than 4
and received rescue analgesia. This could be due to wear up of caudal
effect of Bupivacaine resulting in higher pain scores. Whereas in group
Aonly 1 patients required rescue analgesia at the end of 6 hours.
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At 8 hours only 1 child in group A needed rescue analgesia out 0f29.
Remaining 28 patients were free of pain.

At 12 hours 5 out of 28 had pain and 23 children had lower FLACC
score.

At the end of 16 hours 17 patients had received rescue analgesia
indicating that the Dexmedetomidine group had maximum of 14 hours
analgesia compared to 6 hours of analgesia with plain Bupivacaine.

FLACC Scoring System
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GRAPH2: FLACC sscorein Group A

FLACC Scoring System
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GRAPH 3: FLACC scorein Group B

Duration Of Analgesia:The duration of analgesia is prolonged in the
group

A. The mean duration of analgesia in minutes in group A is 876 min and
in group B is 368 min.

Total Rescue analgesia :

In group B 50% children required 3 times analgesic supplementation
compared to 0% in group A, In group B 33.33% children required 2
times analgesic supplementation compared to only 10% in group A,
Whereas 63.33% of children in group A required analgesia for only
once in first 24 hours after surgery.

Hemodynamic Variables:
patients in both groups were vitally stable and statistically heart rate,
BP,SPO2,RR,Temperature did not have significant changes.

Postoperative Complications:

The incidence of nausea and vomiting was not statistically different in
both groups. Sedation was compared, but it was insignificant in both
the group.

DISCUSSION:

In this study, we found that the use of dexmedetomidine, as an additive
to bupivacaine in caudal epidural analgesia, prolonged the duration of
analgesia following infraumbilical surgeries as compared with
bupivacaine alone in children.

Bupivacaine is a long-acting amide local anaesthetic that has provided
reliable anaesthesia and analgesia with differential motor-sensory
blockade. The average duration of action of Bupivacaine is about 4 -6
hours. It acts by inhibiting sodium channels in the nerve membrane.
The motor and the sensory blockade of local anesthetics depends on its
minimum concentration (Cm).

0.25% Bupivacaine produces adequate motor and sensory blockade in
lower abdominal surgeries.

Clonidine has been used for sedation, premedication and analgesia.
Studies show increase in duration of post-operative analgesia on
adding clonidine to local anesthetic Dexmedetomidine is the most
recent alpha.2 agonist agent. for use in humans for analgesia and
sedation. Dexmedetomidine differs from clonidine as it possess
selective alpha.2 adrenoceptor agonism. Action at 2A receptor makes it
a much more effective sedative and analgesic agent than clonidine. ).
Its analgesic effect is due to its action at post synaptic alpha 2 A receptor
situated at substantia gelatinosa of spinal cord leading to suppressed
release of substance P and hyperpolarization of nerve membrane. In
addition it has got an active sedation property, with no respiratory
depression.

We observed that the duration of analgesia (FLACC <4) without the
need of a rescue analgesic was significantly longer in the group A than
the group B

A study with caudal dexmedetomidine (1 pg/kg) with 0.25%
bupivacaine (1 mL/kg) for paediatric lower abdominal surgeries
achieved significant post- operative pain relief and consequently a
better quality of sleep, prolonged duration of arousable sedation. The
group A required significantly less number of rescue analgesics as
compared to the group B in this study.

The pre-, intra- and post-operative hemodynamic variables between
the groups were comparable and were not statistically significant and
therapeutic interventions were not required. Side effects like nausea
vomiting, Pruritus, Urinary retention, hypotension, bradycardia. The
incidence of nausea and vomiting was not statistically different in both
groups.There are few limitations of our study. First, the present study is
the postoperative pain, which is subjective experience and can be
difficult to quantify objectively especially in children. One failed and
difficult caudal case which was excluded from the study, which can be
prevented by using USG guided caudal blocks or under C arm guided
fluoroscopic technique.

CONCLUSION:

Dexmedetomidine as adjuvant to Bupivacaine increases duration of
caudal analgesia, decrease the need for rescue analgesia for first 24
hours and improves hemodynamic stability without an increase in
adverse effects in children undergoing infraumbilical surgeries.
Finally, we conclude Dexmedetomidine is safe and better adjuvant in
caudal anaesthesia for paediatric postoperative analgesia.
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