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ABSTRACT

Objectives: The objective of the study was to compare the efficacy of adjuvant use of subarachnoid fentanyl with the adjuvant use of subarachnoid
magnesium sulfate as adjuvants to bupivacaine in subarachnoid block for infraumbilical surgeries in terms of: (1) Block characteristics, namely, time
taken for onset of block and time taken for regression of block, (2) Hemodynamic stability in intra- and post-operative phase.

Methods: A total of 70 ASA I/1I patients scheduled for infra-umbilical surgery were enrolled in the study and were randomized either to Group F
(0.5 mL Fentanyl+3 mL 0.5% Bupivacaine) (n=35) or to Group M (0.5 mL 20% Magnesium sulfate+3 mL 0.5% Bupivacaine). Time to achieve onset of
block, duration of block. Data were analyzed using the Chi-square and Independent samples, t’-test.

Results: Age of patients ranged from 18 to 55 years. The two groups were matched onset of sensory and motor block was significantly earlier in
Magnesium sulfate group as compared to fentanyl group. Regression of motor and sensory block was significantly earlier in group where magnesium
sulfate was used as an additive in contrast to fentanyl. No other complication except nausea (8.6%) and bradycardia (8.6%) was reported in any of
the patient.

Conclusion: Although magnesium sulfate appears to be a relatively safer alternative than fentanyl for adjuvant use with hyperbaric bupivacaine
for post-operative pain management and to facilitate better block characteristics; however, it fails to achieve the analgesic effect even comparable
to fentanyl. Further studies with inclusion of a control group and with changed drug-dose combinations are recommended to find out a better
alternative.
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INTRODUCTION pain without exerting additional adverse effects [5,6], however, its
efficacy in comparison with fentanyl remains to be established in view
of only a few comparative studies comparing these two drugs for their
adjuvant role with bupivacaine.

Infra-umbilical surgeries, particularly lower abdomen and lower limb
surgeries, are generally performed under spinal anesthesia. Although
regional anesthesia offers a much safer hemodynamics as compared to
general anesthesia, yet advancements to search more safer and side-

o Hence, the present study was planned to compare the efficacy of
effect free combinations are call of the day [1,2].

blockade, duration of analgesia in bupivacaine with magnesium
sulfate versus bupivacaine with fentanyl in subarachnoid block for

Spinal anesthesia has the definitive advantage that profound nerve . o .
infraumbilical surgeries.

block can be produced in a large part of the body by the relatively simple
injection of a small amount of local anesthetic. Yet, spinal anesthesia

. . o . i K METHODS
is often criticized for its inability to offer post-operative pain control
as it utilizes only local anesthetics which generally have relatively Study design
short duration of action. Therefore, supplementation with the help of Prospective randomized study.
addition of an adjuvant anesthetic/analgesic is required.
Study duration
Bupivacaine is one of the common local anesthetics that are used 18 months.
in regional anesthesia, neuraxial anesthesia, and local infiltration.
Bupivacaine is a useful local anesthetic to achieve the objectives of Study population
rapid onset and faster recovery, however, it seems to be less effective Patients scheduled for infra-umbilical surgeries under subarachnoid
when it comes to curb the post-operative pain necessitating the need block at the department of Anaesthesiology, mayo institute of medical
to add some adjuvants that augment its effect on post-operative sciences, Barabanki.
pain [3,4].
Inclusion criteria
Opioids are considered the first choice to augment the effect of local ¢ Scheduled for infra-umbilical surgery
anesthetics such as bupivacaine during the spinal block. e Age 18-55years
e No gender discrimination (both gender included)
Among different alternatives, magnesium sulfate has emerged as a e ASAGradelandll

useful adjuvant that can help in tackling the problem of post-operative e Consent for inclusion.
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Exclusion criteria
e  Refusal for participation

e ASA grade III and above

e History of drug allergies

e Opioid addicts

e Anatomical/Spinal deformities/malformations.
Methodology

The present study is a prospective randomized study conducted over a
period of 18 months, comprising 70 patients. Pre-anesthetic evaluation
of all the patients was done. Informed consent for participation in the
research project was taken after proper explanation of procedure in
their own language.

A total of 70 ASA I/II patients scheduled for infra-umbilical surgery
fulfilling the inclusion criteria and giving consent for enrolment in
the study were randomly divided into two equal groups (35 each). Of
these, 35 patients were administered 0.5 mL fentanyl as adjuvant to
3 mL 0.5% hyperbaric bupivacaine (Group F) and rest 35 patients were
administered 0.5 mL 20% magnesium sulfate as adjuvant to 3 mL 0.5%
hyperbaric bupivacaine (Group M).

Time taken to achieve motor and sensory block was noted, intra-
operative hemodynamic parameters were monitored. Postoperatively,
time taken for regression of motor and sensory blocks, time to first
rescue analgesic, and VAS scores for pain were monitored up to 24 h
post-operative intervals.

Data analysis

Data were analyzed using SPSS 21.0 software. Chi-square test,
independent samples t-test, and Mann-Whitney U-tests were used to
compare the data.

RESULTS

e Addition of 100 mg 20% magnesium sulfate to 0.5% hyperbaric
bupivacaine intrathecally, showed the quicker onset as well as
regression of sensory and motor blockade, when compared to
addition of fentanyl

e Addition of fentanyl at a dose of 25 mcg prolongs the duration of
analgesia in contrast to magnesium sulfate

e Both additives had comparable hemodynamics, demand for rescue
analgesia was earlier in magnesium sulfate group

e Apartfrom nausea in fentanyl group no other complication was seen
in either group.

Table 1 Sensory blockade onset was significantly earlier in
Group M (4.14+1.51 min) as compared to Group F (5.09%2.02
min).Motor blockade onset was significantly earlier in Group M
(6.09£1.40 min) as compared to Group F (9.00£1.63 min).

Table 2 Mean time of regression of Sensory block of Group M
patients was significantly earlier (137.37#11.01 minutes) as
compared to that of Group F (305.40+12.30 minutes).
Regression of Motor block as significantly earlier in Group M as
compared to Group F (200.69+8.79 vs. 268.97+8.83 minutes).

DISCUSSION

Infraumbilical surgeries, particularly lower abdomen and lower limb
surgeries, are generally performed under spinal anesthesia.

The regional anesthesia is administered through the help of local
anesthetics. The choice of an ideal local anesthetic depends on the
onset, recovery, post-operative analgesic effect, and adverse effect
profile.

Opioids are considered the first choice to augment the effect of local
anesthetics such as bupivacaine during the spinal block. Adjuvant use

Asian ] Pharm Clin Res, Vol 16, Issue 8, 2023, 107-110

Table 1: Between Group Comparison of Onset of Sensory and

Motor Block
SN Typeof GroupF Group M Student ‘t’ test
Block (n=35) (n=35)
Mean SD Mean SD t P

1. Sensory  5.09 2.02 414 1.51 2208 0.031
2. Motor 9.00 1.63  6.09 140 8.030 <0.001
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Table 2: Between Group Comparison of Regression of Sensory

and Motor Block
SN Type of Group F Group M Student ‘t’ test
Block (n=35) (n=35)
Mean SD Mean SD t P

1. Sensory 305.40 12.30 137.37 11.01 60.777 <0.001
2. Motor 26897 8.83 200.69 8.79 32.423 <0.001
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of fentanyl helps to reduce volatile agent requirements by more than
twofold.

In the present study, the primary drug for spinal anesthesia was
3 mL of 0.5% hyperbaric bupivacaine. The two adjuvant drugs being
compared were 0.5 mL fentanyl and 0.5 mL 20% magnesium sulfate,
respectively.

Khezri et al. [8] too in their study used 3 mL 0.5% hyperbaric
bupivacaine as the primary drug and 0.5 mL of 10% MgSO, and 0.5 mL
(25 pg) fentanyl as adjuvants. Yadav et al. [5] on the other hand though
used 3 mL 0.5% bupivacaine as the primary drug; however, for adjuvant
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they used 0.5 mL 25 pg fentanyl but used two separate dosages of
MgSO,, 0.5 mL 10% MgSO, and 0.5 mL 20% MgSO,, respectively. In
other studies too, 0.5% hyperbaric bupivacaine has been used as the
primary drug and 25 g fentanyl as the adjuvant, however, with respect
to MgSO,, there are slight differences. Katiyar et al. used 100 mg and
50 mg dosages of magnesium sulfate (20% and 10%), Aasim et al. and
El-Moraaba et al. [11] used 10% magnesium sulfate while Rajola et al.
[9] used 20% magnesium sulfate. Thus, most of the previous studies
had experimented with the dose of magnesium sulfate while a standard
dose of fentanyl was used. In the present study, we used 20% MgSO, to
prove its efficacy and safety.

Block onset time

Both sensory and motor block onset times were significantly lower in
magnesium sulffate as compared to fentanyl group of patients. This
was similar to this study done by Yadav et al. [5] reported early block
achievement in magnesium sulfate (20%) group but did not find a
significant difference between fentanyl and 10% magnesium sulfate

group.

Intraoperative hemodynamics and vital parameters
In the present study, we did not find a significant difference in
hemodynamic and vital parameters between the two groups.

No adverse hemodynamic effect of magnesium sulfate use has been
reported in earlier studies. Khezri et al. [8] in their study reported
hemodynamic events such as hypotension and bradycardia in
1 (3.33%) and 4 (13.33%) patients, respectively, in the fentanyl group.
In other study, Aasim et al. [10] and Rajola et al. [9] reported a better
hemodynamic stability offered by magnesium sulfate as compared to
fentanyl group. In the present study, no such marked superiority of one
drug over the other was seen, probably owing to use of arelatively higher
dose of magnesium sulfate. As such, the adjuvant use of intrathecal
magnesium sulfate has not been reported to affect the hemodynamics
and hence offers a better hemodynamic profile, the findings of the
present study showed that magnesium sulfhate dosage up to 20% could
be used safely without compromising the hemodynamics. El-Moraaba
et al. [11] too in their study using various drug-dose combinations of
fentanyl and magnesium sulfate did not find a significant difference in
intra-operative hemodynamic profile of two groups.

Analgesic effect

In the present study, we found the rescue analgesic free time to be
significantly longer in fentanyl as compared to magnesium sulfate
group. Post-operative analgesic need was also significantly lower in
fentanyl as compared to magnesium sulfate group. These findings
showed that fentanyl provided a longer analgesic effect and fewer
rescue analgesic needs as compared to magnesium sulfate.

In the present study, we found the duration of analgesic effect to be
almost 1.25 times longer in fentanyl as compared to magnesium sulfate
group. Compared to the present study, Khezri et al. [8] in their study
reported to be 2.2 times longer in fentanyl as compared to magnesium
sulfate group. However, they did not find a significant difference
between the two groups with respect to post-operative analgesic use.
The reason for this difference could be owing to two facts: first they
used a lower concentration of magnesium sulfate (10%) as compared
to that used in the present study (20%) that resulted in a relatively
larger difference in duration of analgesia in their study as compared to
that in the present study. Second, the post-operative follow-up period
in their study was limited to 12 h only as compared to 24 h in the
present study.

However, contrary to this stud and that of ours, Aasim et al. [10] found
the adjuvant use of even 10% magnesium sulfate to be comparable to
fentanyl in statistical terms but found duration to be longer in fentanyl
group (1.2 times) as compared to that in the magnesium sulfate group.
Moreover, in their study, there was no significant difference between
the two groups with respect to rescue analgesic need. The reason for
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the absence of statistically significant difference in duration of analgesia
despite fentanyl group having a relatively longer duration as compared
to fentanyl in their study could be owing to a smaller sample size. And
also, their study included only lower abdominal surgeries as compared
to all types of infraumbilical surgeries included in the present study.

The findings in the present study are in agreement with the observations
made by Rajola et al. [9] who also used similar drug-dose combinations
as used in the present study and found analgesic effects similar to ours.

In general, the findings of our study in the light of evidence from
previous studies shows that even 20% magnesium sulfate use did not
help to achieve similar analgesic effect as compared to fentanyl, though
it maintained a similar hemodynamic profile.

Adverse effects
In the present study, nausea was noted in 3 patients in fentanyl group.

Khezri et al. [8] found magnesium sulfate group to be totally free of
any adverse effect and noticed adverse effects only in fentanyl group.
However, in their study, some serious side effects such as hypotension
and bradycardia were noted in 13.3% and 3.3% of fentanyl group
patients, nausea remained to be the most common adverse effect that
was seen in fentanyl group in 16.7% of patients.

Some workers such as Yadav et al. [5] did not report of any side effect
in any of their study groups. Detailed description of side effects of
two groups has been reported by Rajola et al. [9] in their study who
reported bradycardia as a side effect in 16% of magnesium sulfate as
compared to none of the fentanyl group patients. However, other side
effects such as hypotension, nausea, pruritus, and vomiting were seen
in 28%, 4%, 6%, and 2% of fentanyl group patients as compared to
none in the magnesium sulfate group patients.

CONCLUSION

The findings of the present study show that, although magnesium
sulfate appears to be a relatively safer alternative than fentanyl for
adjuvant use with hyperbaric bupivacaine for post-operative pain
management and to facilitate better block characteristics; however,
it fails to achieve the analgesic effect even comparable to fentanyl.
Further studies with inclusion of a control group and with changed
drug-dose combinations are recommended to find out a better
alternative.
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