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‘ ABSTRACT ’ OBJECTIVES: Primary: To determine the time of caudal block onset with ropivacaine versus ropivacine with
magnesium sulphate using perfusion index as an indicator in paediatric patients undergoing lower abdominal surgeries
under general anaesthesia with caudal block. Secondary: To measure hemodynamic parameters like heart rate, Systolic blood pressure, diastolic
blood pressure and mean arterial pressure and compare between the above-mentioned groups. MATERIALS AND METHODS: After taking
approval from institutional ethics committee 74 children aged 3 -10 years undergoing elective infraumbilical surgery at hospitals attached to
BMCRI with body weights <40 kg and who and expected to receive caudal analgesia were enrolled. General anaesthesia was administered
using propofol for induction with atracurium for relaxation and fentanyl with target bispectral index level of 40 to 60. Patients were intubated and
mechanically ventilated with 6 ml/kg of tidal volume and PEEP of 3cmH20 and PIP of 10 in case of pressure controlled ventilation, respiratory
rate and [:E ratio adjusted accordingly to maintain an ETCO2 of 35 to 40 mm Hg throughout the procedure. Pulse oximetry, electrocardiography,
gas analysis, oropharyngeal temperature, bispectral index, and EtCO2 concentration were used as standard monitors. The medical personnel
administering the caudal block were blinded. 74 patients were allocated to two groups after randomization. In the control group caudal block was
administered with 1ml per kg of 0.2% ropivacaine and in the test group 0.2% ropivacaine with 50mg Magnesium sulphate was administered.
Time taken for the perfusion index to double was noted. Data obtained was subjected to statistical analysis. RESULTS: The P value obtained by
comparing the two groups for time taken for block onset using independent t test was 0.002 which was statistically significant with magnesium
sulphate group having a delayed onset when compared to ropivacaine group. CONCLUSION: We hereby conclude that while using magnesium
sulphate as an additive for caudal block with ropivacaine the relatively delayed time of block onset is to remembered and if need arises other
methods of analgesia to be utilised until the block onset is confirmed.
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INTRODUCTION

Analgesia plays an important part in the practice of paediatric
anaesthesia. Its very important to provide adequate anaesthetic depth
and analgesia in paediatric patients to prevent detrimental
hemodynamic variations in the intraop period. Regional anaesthesia
specifically caudal analgesia is a valuable tool in pain management in
paediatric patients'

Caudal block with ropivacaine has been used widely as an analgesic
tool in paediatric patients undergoing surgery because of its
preferential sensory and motor blockade at varying drug
concentrations2. Magnesium is called as "Nature's physiological
calcium channel blocker". Magnesium is a NMDA (N methyl D
aspartate ) antagonist. It has been suggested that the NMDA receptor
antagonists induce pre-emptive analgesia when administered before
tissue injury occurs, because these can prevent the induction of central
sensitization from peripheral nociceptive receptors.Magnesium is
called as "Nature's physiological calcium channel blocker"’.

It is often very difficult to assess the quality of analgesia in children
intra-operatively as most of the regional blocks are performed under
general anesthesia or sedation in contrast to adults. Conventionally one
waits to see the patient's response to surgical skin incision to make a
clinical decision of working caudal block. Unsuccessful block causes a
rise in HR and blood pressure on skin incision due to pain. Perfusion
index is a reliable andnon invasive method of confirmation of caudal
block onset as shown by various clinical studies in the past'..

MATERIALSAND METHODS

This was a prospective randomised study conducted between February
2024 and September 2024 in the hospitals attached to Bangalore
Medical College and Research institute. Our study had the approval
from the Institutional Ethics Committee. This study was performed in
accordance with relevant guidelines and regulations. Written informed
consent was obtained from the parents/guardians. 74 children aged 3 -
10 years undergoing elective infraumbilical surgery at hospitals
attached to BMCRI with body weights <40 kg and who and expected to
receive caudal analgesia were enrolled. The sample size of 34 was
needed in each group. However, after including drop out compensation

of 10%, sample size of 37 was considered and randomly allocated into
either group. Patients fulfilling following criteria were included:
Paediatric patients of age between 3 to 10years, patients willing to give
informed written consent ,patients belonging to American Society of
Anesthesiologist class I&II , patients scheduled to undergo elective
infra umbilical surgeries. Following patients were excluded: Patients
with congenital heart disease, valvular heart disease, arrhythmia,
patients with syndromes involving metabolic pathway,patients
undergoing emergency surgeries, patients having allergy to drugs used
during anesthesia.

General anaesthesia was administered using propofol for induction
with vecuronium/ atracurium for relaxation and fentanyl with target
bispectral index level of 40 to 60. Patients were either be intubated or
managed with supraglottic airway device and mechanically ventilated
with 6 ml/kg of tidal volume and PEEP of 3cmH20 and PIP of 10 in
case of pressure controlled ventilation, respiratory rate and I:E ratio
adjusted accordingly to maintain an ETCO2 of 35 to 40 mm Hg
throughout the procedure. Pulse oximetry, electrocardiography, gas
analysis, oropharyngeal temperature, bispectral index, and EtCO2
concentration will be used as standard monitors. The medical
personnel administering the caudal block were blinded. 74 patients
were allocated to two groups after randomization. In the control
group(Group R) caudal block was administered with 1ml per kg of
0.2% ropivacaine with 1ml normal saline and in the test group(Group
M) 0.2% ropivacaine with 50mg Magnesium sulphate was
administered. Time taken for the perfusion index to double from the
baseline value was noted. Heart rate, non invasive arterial blood
pressure, end-tidal carbon dioxide concentration, end-tidal
sevoflurane concentrations, and peak inspiratory pressure were
recorded at both time intervals. Data obtained was subjected to
statistical analysis.

RESULT

The above parameters were recorded and the following statistical
analysis methods were applied and the results were obtained. The
collected data was entered in the Microsoft Excel 2016 and was
analysed with IBM SPSS Statistics for Windows, Version
29.0.(Armonk, NY: IBM Corp).To describe about the data descriptive
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statistics frequency analysis, percentage analysis was used for
categorical variables and for continuous variables the mean and S.D
was used. To find the significant difference between the bivariate
samples in independent groups the independent sample t-test or Mann-
Whitney U test was used as on the normality of the data. To find the
association of significance in categorical data the Chi-Square test or
Fisher's exact test was used. Any other necessary test found
appropriate was dealt at the time of analysis, based on the data
distribution. In all the above statistical tools the probability value 0.05
was considered as significant level.

The two groups were similar with respect to age and gender
distribution and difference was statistically insignificant (p >0.05).

The mean age between two groups was comparable.

Groups N Mean SD
Age |GROUPM 37 5.7 1.81
GROUP R 37 6.1 1.32
Age distribution (years)
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The mean weight between the two groups was comparable.

Groups N Mean(kg) SD
Weight  |GROUPM |37 18.5 2.4
GROUPR  [37 213 1.9
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The mean volume of analgesic solution administered was comparable
between the two groups.

Groups N Mean _|SD
Volume of analgesic solution |GROUP M|37 9.4ml (0.9
GROUPR |37 10.3ml {0.85
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Time taken for the doubling of perfusion in control group (Group R)
was 9.18 minutes and in test group (Group M) was 13.09 minutes. The
p value between the two groups was 0.002 which indicates it is
statistically significant.

TIME FOR DOUBLING |GROUPS |N  |MEAN |SD
OF PERFUSION INDEX  [GROUPM (37  [13.09 0.7
GROUPR [37 [9.18 0.6
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The heart rate variation between two groups was comparable at both
time intervals.

TIME FOR DOUBLING OF|GROUPS |N |MEAN [SD
PERFUSION INDEX GROUPM [37 [13.09 0.7
GROUPR |37 [9.18 0.6
Heart Rate Variation
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The systolic Blood Pressure variation amongst the two groups were
comparable.

Doubling of perfusion
SYSTOLIC BP Baseline index
Group M 97.33 89.45
Group R 98.23 88.96

Systolic BP Variation
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The diastolic blood pressure between the two groups was comparable
atboth time intervals.

Diastolic BP Baseline Doubling of perfusion index
Group M 64.34 59.34
Group R 66.67 58.98
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The mean arterial pressure variation between the two groups was
comparable at both intervals.

MEAN ARTERIAL

PRESSURE Baseline Doubling of perfusion index
Group M 68.32 62.45

Group R 66.79 63.45

Mean arterial pressure variations
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DISCUSSION

The reason we used perfusion index as an indicator of block onset is
because various studies have proven it is a reliable and non invasive
tool. For instance in the prospective observational study by Ranjan et
all5 on perfusion index as an indicator of working paediatric caudal
block under general anaesthesia a they concluded that perfusion Index
is a better indicator of block onset when compared to heart rate as all
the patients with working caudal block showed doubling of perfusion
index from the baseline value while this was not the case with heart
rate. .

In the comparitive study conducted by Hatab et all6 they compared

72 I INDIAN JOURNAL OF APPLIED RESEARCH I




Volume - 14 | Issue - 12 | December - 2024 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

dexmeditomedine and magnesium sulphate as adjuvants to
bupivacaine for caudal analgesia in paediatrics and concluded that the
Magnesium sulphate group had significantly delayed onset when
compared with dexmeditomedine group. In our study we found that
magnesium sulphate had significantly delayed onset of block when
compared to the control group.

In the prospective double blind randomised controlled study
performed by Shruti et all7 on the effect of single dose of magnesium
sulphate as an adjuvant to epidural bupivacaine for infraumbilical
surgeries on adult subjects they concluded that the magnesium
sulphate group had an earlier onset of block when compared to
bupivacaine group. In our study we found that magnesium sulphate
group had delayed onset of block action when compared to ropivacaine
group.

In a comparitive study conducted by A Gupta et all§ they compared
ropivacaine with ropivacaine-fentanyl and ropivacaine-fentanyl-
magnesium sulphate in epidural anaesthesia for lower limb surgeries
and concluded that Magnesium sulphate when combined with fentanyl
as an adjuvant has significantly faster time of epidural block onset
when compared to ropivacaine and fentanyl alone. In our study we
found that MgSO4 when combined with ropivacaine has delayed time
of caudal block onset when compared to plain ropivacaine

The limitation to our study was that perfusion index doesnot
differentiate between sensory and motor blockade.

CONCLUSION

We conclude from our study that the time taken for doubling of
perfusion index from baseline value indicating the onset of caudal
block is significantly delayed when MgSO4 is used as an adjuvant with
ropivacaine . The implication of this would be that other modes of
analgesia should be employed if need arises until the block onset is
confirmed.
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