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Abstract

Spinal anaesthesia is one of the most commonly used technique for lower abdominal and
lower limbs surgeries. However its short duration of action and early arising post-operative
pain moves the focus towards the use of adjuvant to it. So numbers of adjuvant from different
groups were used and evaluated. Out of which opioids are the most commonly used family
as an intrathecal adjuvant to local anaesthetics. Our aim of the study to evaluate the analgesic
efficacy of hyperbaric Bupivacaine & Nalbuphine versus hypebaric Bupivacaine & Fentanyl
in infraumbilical surgeries. The study was conducted during period of 2020 to 2022 at tertiary
care center. Total 100 patients were participated in study each group includes 50. Demographic
data, onset of sensory & motor block, duration of sensory and motor block, two segment
regression time and first rescue analgesia time were noted. The onset of sensory and motor
block was earlier in Bupivacaine plus Nalbuphine (BN) combination as compared to Fentanyl
plus Bupivacaine (BF) combination. Two segment regression time was longer with BN group.
Nalbuphine also shows good hemodynamic stability. Rescue analgesia time with Nalbuphine
was much longer than Fentanyl. The adverse effect was also much less with Nalbuphine.
Nalbuphine could be a better and settle alternative to the Fentanyl and other opioids as
adjuvant to intrathecal local anaesthetics.
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INTRODUCTION

Spinal anaesthesia is one of the most commonly
used anaesthesia techniques for lower abdominal
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and lower limb surgeries due to its well-known
advantages.!

Intrathecal administration of adjuvants drugs to
local anesthetics improves quality and duration of
the spinal blockade, and prolongs post-operative
analgesia. More over, the dose and amount of
local anesthetic drugs are also reduced during the
subarachnoid block.>?

Intrathecal opioid administration has been
demonstrated to provide effective post operative
analgesia & they have synergistic effect in
augmenting the block without prolonging the
motor recovery.*

The common problems encountered with the
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use of intraspinal opioids are their side effects
that include nausea/emesis, pruritis, constipation,
undesirable sedation, respiratory depression and
the development of tolerance/dependence.

However, Nalbuphine (a mixed opioid
agonist-antagonist) can prove to be particularly
advantageous because of the potential to maintain
or even enhance opioid based analgesia while
simultaneously eliminating the common p-opioid
side effects.** Kappa receptors are distributed
throughout the brain and spinal cord involved in
nociception. Nalbuphine binds avidly to kappa
receptors in these areas to produce analgesia.’

Intrathecal Nalbuphine added to Bupivacaine
(0.5% Hyperbaric) has the potential to provide good
intraoperative analgesia & prolongs early post
operative analgesia with decreased incidence &
severity of mu-agonist side effects such as pruritis,
nausea, vomiting & respiratory depression.'

Thus, the study was undertaken in an attempt
to compare and evaluate efficacy & post-operative
analgesia with the minimum adverse effect between
combination of nalbuphine plus hyperbaric
bupivacaine with combination of fentanyl plus
hyperbaric bupivacaine.

Aim and Objective

Comparative Analysis of Efficacy & Post
-operative Analgesia with Hyperbaric Bupivacaine
and Nalbuphine Combination versus Hyperbaric
Bupivacaine and Fentanyl Combination in
Infraumbilical Surgeries.

Objectives
The aim and objective of this study to compare:
1. Efficacy.

Table 1: Showing demographic profile among various groups

2. Quality, duration of anesthesia.

3. Effect on the onset of sensory and motor
blockade and post-operative analgesia.

4. Adverse drugs reactions.

MATERIALS AND METHOD

Group BN: Patientsreceiving injectionnalbuphine
1mg with injection hyperbaric bupivacaine 17.5mg.

Group BF: Patients receiving injection fentanyl
25 micg with injection hyperbaric bupivacaine
17.5mg.

All patients had under gone pre anesthetic
checkup, thorough examination for any systemic
illness and laboratory investigation as per existing
protocol one day prior to surgery. All patients were
educated about the procedure of spinal anesthesia
and visual analogue scale for pain. Inclusion
criteria Patients undergoing elective in fraumbilical
surgeries, ASA Grade I & II, Patients willing
for study, age group 18 to 60 years. Exclusion
criteria Patients age below 18 or above 60 years.
2. Contraindications of spinal anesthesia, Morbid
obesity, ASA grade Il & above and Emergency
surgeries.

Procedure

Standard procedure was followed and spinal
anesthesia was given in n the L3-L4 intervertebral
space using 23G Quincke’s needle.

RESULTS

There was no significant difference in age
distribution in all two groups. (p>0.05).

Characteristics Group BN (n=50) (%) Group BF (n=50) (%) P Value

Mean age (years) 35.84 £12.24 36.02 +£12.44 >0.05

Sex Male 33 (66) 34 (68)
>0.05

Female 17 (34) 16 (32)

ASA I 28 (56) 25 (50)
>0.05

11 22 (44) 25 (50)
Anthropometry Weight 62.52 +7.13 64.36 +6.54 >0.05
Height 168.32+11.12 166.38+10.36 >0.05
BMI 21.73+5.18 22.84+5.43 >0.05

(P>0.05 Statistically Not Significant)

There was no gender difference when two groups
were compared statistically. (p>.05)

There was no significant statistical difference

in ASA grade distribution amongst two groups.
i.e. matching in ASA grading was done during

selection of subjects.
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There was no significant statistical difference in
type of surgery distribution amongst two groups.

This difference in duration of surgery in patients
in two groups was statistically not significant. (P

>0.05). There is no statistically significant difference
amongst the baseline characteristics of mean heart
rate, systolic and diastolic blood pressure, O
Saturation, respiratory rate in two study groups.
The First Rescue analgesia (min) was found to be

Table 2: Showing time of onset of sensory and motor block

Parameters Group BN Group BF P value
Onset of Sensory block (min) 3.12+1.53 3.18 +1.63 >0.05
Onset of Motor block (sec) 2.38 +1.03 2.73 +1.63 >0.05
(P>0.05 Statistically Not Significant)
Table 3: Showing quality of sensory and motor block
Parameters Group BN Group BF P value
Sensory block (Hollmen scale) 3.81 £0.85 2.93 +0.92 >0.05
Motor block (Bromage scale) 2.89 +0.81 1.98 +0.78 >0.05
(P>0.05 Statistically Not Significant)
Table 4: Showing duration of sensory and motor block
Parameters Group BN Group BF P value
Maximum Sensory block (min) 8.31+2.19 7.23+218 >0.05
Maximum Motor block (min) 5.35+1.34 5.85 +1.63 >0.05
(P<0.05 Statistically Significant)
Table 5: Showing duration of sensory and motor block
Parameters Group BN Group BF P value
2 segment regression (min) 219.31 £32.19 122.23 £21.18 <0.05
Motor block (min) 242.35 +51.34 149.12 £19.63 <0.05
(P<0.05 Statistically Significant)
Table 6: Showing total duration of analgesia
Parameters Group BN Group BF P value
First Rescue analgesia (min) 189.12 +49.18 161.33 £23.21 <0.05
Median Ramsay Sedation score 3 2 <0.05

(P<0.05 Statistically Significant)
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189.12 £49.18 minutes in group BN while 161.33
+23.21 minutes in group BF. The difference in First
Rescue analgesia (min) was statistically significant.
(P <0.05)

The Median Ramsay Sedation score was found to
be 3 in group BN while 2 in group BF. The difference
in Median Ramsay Sedation score was statistically
significant.(P <0.05)

The mean VAS score of patients from Group BN
was less compared to Group BF at different time
intervals with statistical significance. (P<0.05)

The overall incidence of intraoperative
complications was 13%. Group BN had the least
complications (6%). Bradycardia was the major
intra-operative complication in group BF (8%).
In BF group respiratory depression (any other
complication) was observed in one patient.

Bradycardia was the major intra-operative
complication in group BF. (4%) Pruritis was
observed in one patient in Group BN.

DISCUSSION

The present prospective study was conducted
to evaluate the analgesic efficacy of Hyperbaric
Bupivacaine and Nalbuphine Combination Versus
Hyperbaric Bupivacaine and Fentanyl Combination
in Infraumbilical Surgeries.

The study was conducted during the period of
November 2020 to October 2022 at Department of
Anesthesiology, in tertiary care hospital.

All the patients presenting to the Department
of Anesthesiology undergoing Infraumbilical
Surgeries were included as study population.

A total sample size of 100 patients was included
in the study. The computer assisted randomisation
of patients were done and divided into 2 groups
of 50 subjects each. Group BN (bupivacaine+
nalbuphine); 50 patients and Group BF (bupivacaine
hydrochloride + fentanyl); 50 patients.

All the subjects included in the study volunteered
after proper consent. The study was conducted after
obtaining clearance from the ethical committee of
the institute.

The data collection was done by wusing
predesigned  pretested  questionnaire. = The
questionnaire consisted socio-demographic details
and complete medical and surgical history along
with outcome measures of drugs.

Surgical Characteristics

Out of total 100 patients, appendicectomy

procedures were done in majority in Group BN
(32%) and Group BF (36%). There was no significant
statistical difference in type of surgery distribution
amongst two groups. The mean duration of surgery
in patients in Group BN was 120.72 £34.73 minutes
and in Group BF was 124.17 +42.83 minutes. This
difference in duration of surgery in patients in two
groups was statistically not significant. (P > 0.05)

Sensory and Motor Block

The mean time for onset of sensory block was
found to be 3.12 £1.53 minutes in group BN while
3.18 £1.63 minutes in group BF. The difference
in mean time for onset of sensory block was
statistically not significant. (P >0.05)

The mean time for onset of motor block was
found to be in 2.38 £1.03 seconds group BN while
2.73 £1.63 seconds in group BF. The difference in
mean time for onset of motor block was statistically
not significant. (P >0.5)

The quality of mean sensory block (Hollmen
scale) was found to be 3.81 +0.85 in group BN
while 2.93 +0.92 in group BF. The difference in
mean sensory block quality was statistically not
significant. (P>0.05)

The quality of mean motor block was found to
be 2.89 +0.81 in group BN while 1.98 £0.78 in group
BE. The difference in mean motor block quality
was statistically not significant. (P >0.05)

The mean maximum duration to attain the
sensory block was found to be 8.31 £2.19 minutes
in group BN while 7.23 £2.18 minutes in group BF.
The difference in mean duration of sensory block
was statistically not significant. (P >0.05)

Bhavana B. Gurunath et al. compare the effects
of intrathecal nalbuphine and fentanyl as adjuvants
to hyperbaric bupivacaine observed duration of
onset of sensory blockade was 3.9 + 0.35 min in
Group C and 3.1 + 0.18 min in Group F.

UN Prabhakaraiah et al. in a study on post-
operative  analgesia and adverse effects of
nalbuphine and fentanyl when used as an adjuvant
to hyperbaric bupivacaine during spinal anesthesia
observed onset of sensory and motor block,
duration of sensory and motor block, and effective
analgesia were similar in both groups. This can be
explained that both fentanyl and nalbuphine are
lipophilic which can result in rapid uptake of the
drugs resulting in similar onset.”!°

The present study result was in agreement with
the studies performed by Thote et al., where onset
of sensory and motor block with 25 pg of fentanyl
and 1 mg of nalbuphine were similar." While study
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done by Gomaa et al. in cesarean section patients
showed the faster onset of motor block in fentanyl
group when compared to nalbuphine group
which contradicted our study results.” This can be
explained that the study population was different.

The 2 segment regression was found to be 219.31
132.19 minutes in group BN while 122.23 +21.18
minutes in group BF. The difference in 2-segment
regression was statistically significant. (P <0.05)

The mean motor block was found to be 242.35
151.34 minutes in group BN while 149.12 +19.63
minutes in group BF. The difference in mean
duration of motor block was statistically significant.
(P <0.05)

The First Rescue analgesia (min) was found to
be 189.12 +49.18 minutes in group BN while 161.33
123.21 minutes in group BF. The difference in First
Rescue analgesia (min) was statistically significant.
(P <0.05)

Bhavana B. Gurunath et al compare the effects
of intrathecal nalbuphine and fentanyl as adjuvants
to hyperbaric bupivacaine observed Two segment
sensory regression time was prolonged in Group C
(193.16 £39.55) compared to Group F (167.41 £30.17
min). Rescue analgesia was given at 268.33 + 44.44
min in nalbuphine group which was significantly
prolonged as compared to fentanyl group in which
rescue analgesia was given at 220.91 + 24.36 min.

UN Prabhakaraiah et al in a study on post
-operative analgesia and adverse effects of
nalbuphine and fentanyl when used as an adjuvant
to hyperbaric bupivacaine during spinal anesthesia
observed fentanyl had lower VAS scores and
was more efficient in providing better quality of
analgesia in the early post-operative period than
compared to nalbuphine.

The Median Ramsay Sedation score was found
to be 3 in group BN while 2 in group BF.Patients
are more comfortable with BN group as compare
to BF and when we compare it statisticallyMedian
Ramsay Sedation score was statistically significant.
(P <0.05).

Similar results were seen by the studies done
by Gomaa et al. The study showed that fentanyl
25 pg and nalbuphine 0.8 mg as an adjuvant to
10 mg of 0.5% bupivacaine in cesarean section
patients produced similar block characteristics.”
Although duration of analgesia was prolonged
when compared to fentanyl, the results were not
statistically significant. Contradict to our study, the
study done by Thote et al. in patients undergoing
lower abdominal surgeries using 25 pg of fentanyl
and 0.5 mg of nalbuphine with 12.5 mg of 0.5%

bupivacaine observed longer duration of analgesia
with nalbuphine group when compared to fentanyl
group.'? The study also showed the greater intensity
of analgesia with nalbuphine group. Similarly, a
study done by Fournier et al. comparing morphine
and nalbuphine in patients under going total hip
replacement using continuous spinal anesthesia
showed that duration of analgesia was shorter in
nalbuphine group when compared to morphine
group. This shows nalbuphine though has a similar
potency to morphine, the duration of analgesia is
much shorter.™

Studies done by Jyothi et al., Culebras et al,
and Gomaa et al. have shown lesser VAS scores
with prolongation of analgesia with nalbuphine
group.*""® This potency of nalbuphine might be
because of its agonist and antagonist property
and this might be the cause for its efficacy when
compared to fentanyl. This pharmacodynamic
property of nalbuphine needs further study
involving larger sample group.

Ankit Sharma et al in their of Comparison of
nalbuphine versus fentanyl asintrathecal adjuvant
to bupivacaine for orthopedic surgeries Intrathecal
nalbuphine in a dose of 1 mg is an equally useful
alternative to fentanyl in a dose 25 pg when used
as an intrathecal adjuvant to bupivacaine for lower
limb surgeries. The prolonged duration of analgesia
and no adverse effects makes it a good choice. This
study support the our findings.'8"

Hemodynamic Parameters

The mean intraoperative and post operative
heart rates, systolic blood pressure, diastolic blood
pressure, SPO2 and respiratory rate of patients from
Group BN were more stable as compared to Group
BF at different time intervals with no statistical
significance. (P>0.05)

Similarly, UN Prabhakaraiah et al in a study
on post-operative analgesia and adverse effects of
nalbuphine and fentanyl when used as an adjuvant
to hyperbaric bupivacaine during spinal anesthesia
observed no statistical difference in hemodynamic
parameters.

Bhavana B. Gurunath et al compare the effects
of intrathecal nalbuphine and fentanyl as adjuvants
to hyperbaric bupivacaine observed on statistical
difference in hemodynamic parameters.

Complications

The over all incidence of intra-operative
complications was 13%. Group BN had the least
complications (6%). Bradycardia was the major
intra-operative complication in group BF (8%). In
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BF group respiratory depression was observed in
one patient. Which was not significant.

The overall incidence of post-operative
complications was 12%. Group BN had the least
complications (10%). Bradycardia was the major
intra-operative complication in group BF. (4%)
Pruritis was observed in one patient in Group BN.

UN Prabhakaraiah et al, in a study on post
-operative  analgesia and adverse effects of
nalbuphine and fentanyl when used as an adjuvant
to hyperbaric bupivacaine during spinal anesthesia
observed incidence of hypotension and bradycardia
was not statistically significant between the groups
in our study. This shows that both the opioids did
not have any significant sympatholytic activity and
rather enhanced the antinociception in the spinal
cord.

A study done by Tiwari et al., where combination
of bupivacaine with nalbuphine was compared
with plain bupivacaine and a study done by Singh
et al., where fentanyl was compared to plain
bupivacaine group. Both these studies have shown
that the incidence of hypotension and bradycardia
were lesser in adjuvant groups than compared to
plain bupivacaine. Theopioids did not have any
significant sympatholytic activity and rather they
enhances the antinociception in the spinal cord
might be the reason.'>

The effective relief of pain during the intra and
post-operative period is of principal importance for
anesthesiologist as it has significant physiological
benefit by means of smoother post-operative
course. Nalbuphine, a part from its potent analgesic
property, shows antagonizing morphine induced
side effects. It might be particularly considered,
especially if the patient has history of p1 side effects.

CONCLUSION

Inour study of in trathecal use of Nalbuphine 1mg
and Fentanyl 25 pg as adjuvant to 0.5% Hyperbaric
Bupivacaine in in fraumbilical surgeries increase
sefficacy in term of increase in total duration of
action of sensory and motor block with insignificant
adverse events. Intrathecal use of Nalbuphine as
adjuvant to hyperbaric Bupivacaine was clinically
more efficient than fentanyl for enhancing the post-
operative analgesia. It could be a good alternative
to Fentanyl and other opioids as adjuvant.

REFERENCES

1.  Desborough JP. The stress response to trauma and

10.

11.

12.

13.

14.

15.

16.

17.

18.

surgery. Br ] Anaesth2000;85:109-17.

Verstraete S, Van de Velde M. Post-cesarean section
analgesia. Acta Anaesthesiol Belg 2012; 63:147-167.

Morgan & Mikhail’s clinical anesthesiology 6th
edition, Mc Graw Hill Edecation. 2018:959-994.

Yallapragada SV, Vemuri NN, Shaik MS. Effect
of adding clonidine to intrathecal bupivacaine on
the quality of subarachnoid block: a prospective
randomized double-blind study. Anesth Essays Res
2016; 10:451-454.

Bakshi U, Chatterkee S, Sengupta S, Gupta D.
Adjuvant drugs in central neuraxial analgesia — a
review. Int | Anesthesiol 2009; 26:1-10.

American Society of Anesthesiologists Task Force
on Neuraxial Opioids, Horlocker TT, Burton AW,
Connis RT, Hughes SC, Nickinovich DG et al.
Practice guidelines for the prevention, detection,
and management of respiratory depression
associated with neuraxial opioid administration.
Anesthesiology 2009;110:218-30.

Stoelting RK, Hillier SC. Pharmacology and
physiology in anesthetic practice. Lippincott Williams
& Wilkins; 2012 Jan 11: 217-250.

Wylie and Churchill-Davidson’s a practice of
anesthesia 7th edition Arnold publisher. 2004; 600-
620.

Gunion MW, Marchionne AM, Anderson CT. Use of
the mixed agonist antagonist nalbuphine in opioid
based analgesia. Acute Pain 2004;6:29-39.

Charuluxananan S, Kyokong O, SomboonviboonW,
etal. Nalbuphine versus ondansetron for prevention
of intrathecal morphine-induced pruritus after
caesarean delivery. Anesth Analg. 2004;98:264.

Malt by JR. Notable Names in Anaesthesia. London:
Royal Society of Medicine Press Limited, 2002: 512-18.

Lee JA, Atkinson RS. Walt MS. Textbook of
Anaesthesia. Anatomy, in Sir Robert Macilnoshs
lumbar puncture and spinal analgesia. 4th edition,
Edinburg; Churchill Linvingstone: 2001.

Collins VJ. Spinal Anesthesia Principles. Chapter 54,
Orinciples of Anesthesia. 3rd edition Lee and Febiger,
Publishers, London,1993.

Fink B R. Mechanisms of differential axial blockade
in epidural and subarachnoid anaesthesia.
Anesthesiology, 1989;70:815-58.

Dickenson A H. Spinal cord pharmacology of pain.
Br ] Anesth 1995 ;75:193-200.

Munglani R and Hunt S P. Molecular biology of
pain. Br | Anesth 1995;75:186-92.

Stoelting RK: Pharmacology and Physiology in
Anaesthetic practice, 3rd Edition; Lippincott - Raven,
1999:158-79.

Sharma A, Chaudhary S, Kumar M, Kapoor
R. Comparison of nalbuphine versus fentanyl
as intrathecal adjuvant to bupivacaine for

IJAA / Volume 10 Number 2 / April-June 2023



Siddique W Khan, Madhuri Pramad Lonikar, Rangerz Aarif AN AB Razzaque/Comparative Analysis Ir)i
of Efficacy & Post-Operative Analgesia with Hyperbaric Bupivacaine and Nalbuphine Combination
Versus Hyperbaric Bupivacaine and Fentanyl Combination in Infraumbilical Surgeries

orthopedic surgeries: A randomized controlled 19. Gonano C, Leitgeb U, Sitzwohl C, Ihra G, Weinstabl

double-blind trial. | Anaesthesiol Clin Pharmacol. C, Kettner SC. Spinal versus general anesthesia for
2021 Oct-Dec;37(4):529-536. doi: 10.4103/joacp. orthopedic surgery:Anesthesia drug and supply costs.
JOACP_270_18. Epub 2022 Jan 6. PMID: 35340949; Anesth Analg. 2006;102:524-9. PubMed.

PMCID: PMC8944353.

®-----—----9

IJAA / Volume 10 Number 2 / April- June 2023



