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ABSTRACT

Background: Intrathecal adjuvant drugs are utilized with local anesthetics to relieve
post-operative pain.

Aim of the study: Current study compared intra-and post-operative effects of
Intrathecal nalbuphine versus fentanyl as adjuvants to bupivacaine during lower
body surgeries in elderly.

Patients and Methods: Seventy subjects scheduled for elective lower body surgeries
were randomly allocated to receive 2.5 ml of hyperbaric bupivacaine with either
0.8mg nalbuphine [group N], 20ug fentanyl [group F] intrathecally. Intra- and
post-operative data collected and compared between groups. The first analgesic
request as the primary outcome. Hemodynamic changes, total post-operative
analgesic consumption, pain, sensory and motor blocks and associated adverse
events were recorded as secondary outcome.

Results: Onset of sensory block was significantly delayed in N group [7.1+£1.2 min]
compared to F group [5.7+£1.2 min] . Time to achieve maximum block height
in group N was 12.7£2.2 min compared 10.3+1.8 min in group F . Mean time
to two segment regression was significantly prolonged in N group [239.7+41.4
min] than F group [223.4+17.6] with [p=0.035]. The onset and duration of
motor block were significantly faster in group F [7.6£1.15 min and 201 + 17
min] compared to group N [8.7+0.86 min and 215 + 26 min] .First analgesic
request was significantly delayed in N group [267+25 min.] compared to F
group [246+18 min.] . Total amount of ketorolac and Pethidine consumption in
24 h postoperatively was significantly lesser in N group compared to F group.

Conclusion: Nalbuphine intrathecally at a dose of 0.8 mg is as effective as fentanyl at
adose 20 pg when used as an intrathecal adjuvant to bupivacaine for lower body
surgeries. The prolonged duration of analgesia and no adverse effects makes it
a good choice in lower limb surgeries in elderly.
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INTRODUCTION

During the antenatal period, the obstetrician is responsible for
Spinal anesthesia is a well-established technique for lower body
operations. It can be performed easily and it offers rapid onset and
effective sensory and motor block [,

The utilization of adjuvants with intrathecal [IT] local
anesthetics [LA] improves the quality and duration of sensory block
and postsurgical analgesia. Opioid drugs when given intrathecally,
achieve synergistic effects when combined with LA, thus
strengthening the sensory block with no increase in sympathetic block.
Opioids are the most frequently used spinal adjuvant drugs that
prolong post-surgical analgesia .

Fentanyl is an opioid that has fast onset following its injection
intrathecally since it is lipophilic. Fentanyl improves quality of
anesthesia and post-operative analgesia however; it causes nausea,
emesis, pruritus, rigidity, and respiratory depression [,

Nalbuphine provides analgesia and sedation as it is agonist at
kappa receptors. On the other hand, it antagonizes mu receptors; thus
causing less adverse effects compared with fentanyl, in particular less
hemodynamic instability and respiratory depression . Nonetheless,
nalbuphine is not widely used an additive to IT local anesthetics. Few
reports compared IT nalbuphine to other opioid drugs €.

THE AIM OF THE WORK

The current study aimed at comparing intraoperative and
postsurgical effects of IT nalbuphine to IT fentanyl as adjuvants to
bupivacaine during lower body surgeries in elderly with the first
analgesic request as the primary outcome. Hemodynamic changes
[heart rate and blood pressure], total post-operative analgesic
consumption, visual analogue scale [VAS] score for pain, sensory and
motor block and associated adverse events were recorded as
secondary outcomes.

PATIENTS AND METHODS

This prospective, randomized, double blinded study enrolled 70
elderly cases scheduled for elective surgeries in the lower abdomen
and lower limbs surgeries from April 2021 to June 2022 at Mansoura
University Hospital. It was approved by the Institutional Review
Board, faculty of medicine, Mansoura University. Written consents
were taken from all patients.

Patients who belonged to the ASA grades I and 11 in those aged
from 65 to 85 years of both sexes and undergoing lower body surgeries
expected to take a time less than 3 hours were enrolled. Patients who
belonged to ASA grades Il or IV, patients who are allergic to
nalbuphine, fentanyl or bupivacaine, patients on mu agonists therapy
for cancer pain, coagulopathies, cardiac or respiratory system failure,
hepatic or renal impairment, as well as patient refusal or those with
difficulty communication were not included.

Grouping:

Using computer-generated random sequence and sealed
envelope technique, patients were allocated in 2 groups [35 each].
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Group [N]: received 2.5 ml of 0.5% hyperbaric bupivacaine
[12.5mg] [Marcaine spinal heavy 0.5% by Astra Zeneca, Yapi Kredi
Plaza B Blok Kat: 3-4 Levent, turkey] and 800ug nalbuphine HCL
intrathecally [Nalufin 20 mg/l ml, manufactured by Amoun
Pharmaceutical Co., Cairo, Egypt], in 0.5 ml sterile water.

Group [F]: received the same bupivacaine dose and 20 pg
fentanyl [0.5 ml] intrathecally [Fentanyl Hameln 0.1 mg/2 ml, product
of Sunny Pharmaceutical [100 Acre Industrial zone, Badr City,
Egypt]. The anesthesiologist, surgeon and nurses were blind of
randomization schedule and the injected medications of the two
groups. The post-operative staff caring for patients was unaware of the
purpose of the study.

Methods

Pre-operative general examination was conducted the day
before the operation. Demographics including age, gender, and weight
was recorded.

Routine investigations such as CBC, coagulation profile, liver
function test, serum creatinine, blood glucose, chest X-ray,
electrocardiogram and any other specific investigation wherever
required was conducted.

The study design and spinal block approach was clarified to all
patients. A linear visual analogue scale [VAS] on a scale 0-10 mm [0
indicates absence of pain while 10 indicates worst pain] was explained
to all cases.

Anesthetic Considerations:

Each patient received an intravenous [IV] preload of 10ml/kg
Ringer solution prior to subarachnoid blockade procedure.
Furthermore, pulse, ECG, blood pressure [BP], and saturation of
oxygen were reported. A 25-gauge spinal needle was used for lumbar
puncture at L3-L4 or L4-L5 interspaces while the patient was in sitting
position.

A midline or para-median approach was used for the puncture.
After puncture, the premixed anesthetic solution was administrated
after IT injection of local anesthetics, then the subject was turned into
supine position and the O2 [four L/minute] was delivered via nasal
prongs. Ringer’s lactate solution was utilized to maintain and replace
blood loss. The onset of drug injection was recorded and any
observation was made using it as ‘0’ min.

Intra- and post-operative sensory parameters were recorded.
The onset of sensory block was the time required for subarachnoid
block to reach T 10 segment. The time to highest block level was taken
as the time from IT injection to the highest sensory level.

The sensory block’s duration was the time taken for
two-segment regression of sensory level. Motor block of lower limb
muscles was assessed with Bromage Scale: [0= not blocked, able to
raise hips, knees, and ankles. 1 = cannot raise extended legs, can move
knees and feet. 2=cannot raise legs or move knees; can move feet. 3=
cannot move the whole lower limb. Surgery was conducted following
confirming Bromage score lIl.

Motor block duration was evaluated utilizing Bromage Scale
following return to Bromage zero.
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Measurements of pulse rate, mean arterial pressure [MAP], and
skin temperature were obtained every five minutes in the first fifteen
min and then every fifteen min for the rest of first hour and after 2 h
post-operatively. The fall in BP of >20% of baseline was considered
as hypotension. Intravenous bolus of Ephedrine 6 mg and IV fluids
were used to treat hypotension. A 20% fall from baseline of pulse rate
was considered as bradycardia and was managed with intravenous
atropine [0.6mg].

Pain was evaluated at PACU postoperatively, then at 1st, 4th,
8th, 12th and 24 hours using the linear VAS. Duration of postsurgical
analgesia is the time to the need for first rescue analgesic [intravenous
Pethidine] after IT injection. If VAS >3 persisted after 30 minutes
from Pethidine injection, intravenous Ketorolac was also
administered.

During the post-operative 24 hours, each patient was observed
for adverse effects such as low BP, slow hart rate, nausea, emesis,
pruritus, shivering and respiratory depression. Hypotension: drop of
systolic BP >25% from baseline measurement and was controlled with
IV ephedrine5 mg. Bradycardia: pulse <60 beats/min and was treated
using IV atropine 0.01 mg/kg. Intravenous antihistaminic [25 mg
diphenhydramine] was administered for pruritus and if persisted or
was severe, intravenous naloxone infusion [1ug/kg/h] was given.
Shivering was treated by 25 mg Pethidine given intravenously.

Sample size:

The G Power program was used to calculate the power of the
current study. Using a priory power analysis with accuracy mode
calculation utilizing the 1st analgesic request as the primary variant
and assuming type one error protection of 0.05 and an effect size
convention of 0.8, a total sample of 70 subjects produced a power of
0.95.

Ethical considerations:

The Institutional Review Board of Mansoura University
Hospital in Egypt gave their permission to the study [MS.18.10. 313].
Patients were interviewed, and their signed informed consents to
participate in our study were obtained. All procedures in this study
involving human participants were performed in conformity with the
principles outlined in the Declaration of Helsinki, developed by the
World Medical Association.

Statistical methods:

Data were analyzed by SPSSV 21.0., Chicago, lllinois, US.
Quantitative data were represented as means + standard deviations and
95% CI. Qualitative data were represented as frequencies and percent.
Student’s t-test was used to compare between means. Medians were
compared with the independent samples median test. The proportions
among 2 qualitative parameters underwent comparison by Chi-
squared test. General linear model repeated measures ANOVA was
utilized to compare serial measurements within each patient as within-
subject effect and group as between subjects’ effect. A significance of
aresult [p-value] was set at< 0.05 level.
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RESULTS

In this trial, 70 patients planned for lower body surgeries were
randomized to receive intrathecal Nalbuphine or intrathecal fentanyl
[N group and F group, respectively] fig [1]. No significant differences
existed among both groups regarding age, sex, weight, height, ASA,
BMI, comorbidities, and duration of surgical procedures [Table 1].

Regarding the sensory block onset, it was significantly delayed
[p <0.001] in N group [7.1x1.2 minute] in comparison to F group
[6.7+1.2 minute]. The mean times for maximum block height were
12.7+2.2 minute and 10.3+1.8 min in N and F groups, respectively [p
<0.001]. Also, the mean time to two segment regression showed
significant prolongation in N group [239.7+41.4 minute] than F group
[223.4+17.6] with [p=0.035].

The onset and duration of motor block were significantly earlier
in F group [7.6+1.15 minute and 201 + 17 minute] compared to N
group [8.70.86 minute and 215 + 26 minute] with p<0.001and 0.009,
respectively. As shown in table [2], intra-operative usage of ephedrine
and intravenous fluid did not show significant difference among both
groups [p>0.05] .

Regards to hemodynamic changes, basal and intra-operative
pulse was comparable between N and F groups [Figure 2], while the
MAP was statically significantly lower in F group in comparison to N
group at 5, 10, 45 min and 1h [Figure 3]. Basal and intra-operative
follow-up of skin temperature showed insignificant difference
between N and F groups [Figure 4].

Meanwhile, there was an insignificant difference in VAS
between N and F groups at any time of pain assessment in the post-
operative 24 hours except at hour 24 was significantly lower [p=
0.001] in N group [Table 3].

Regarding the time of first requirement of analgesics [minutes],
results demonstrated a significant delay in N group [267+25 minute.]
compared to F group [246+18 minute.] [P <0.01] and the amount of
ketorolac and Pethidine consumption in 24 h postoperatively was
significantly less in the N group in comparison to F group [P <0.01]
[Table 4].

Regarding complications, insignificant difference existed
among both groups; 40.0% of patients in F group developed
hypotension, 8.6% of patients developed bradycardia, 25.7% of cases
reported nausea, 20% of patients reported vomiting, and 17.1% of
patients developed shivering, whereas in N group, 14.3% of patients
developed hypotension, no bradycardia was reported, 8.6% of cases
reported nausea, 8.6% of patients had vomiting, and 5.7% of cases
developed shivering. Pruritus occurred in 2.9% of patients in F group
compared to no cases in N group. No respiratory depression was
reported in the two groups [Table 5].
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Enrollment

Assessed for eligibility (n=70)

-
-

Excluded (n=0)
+ Notmeeting inclusion criteria (n=0)
+ Declinedto participate (n=0)

+ Otherreasons (n=0)

Randomized (n=70)

Allocated to intervention group L (n=35)
Received allocated intervention (n=35)
Did notreceive allocated intervention (n=0)

Lostto follow-up (n=10)
Discontinued intervention (n=0)

Analysed (n=35)
Excluded from analysis (n=0)

Allocation i
Allocated to intervention group D {n=35)
Received allocated intervention (n=35)
Did notreceive allocated intervention (n=0)
-
Follow-Up
J
Lostto follow-up (give reasons) (n=0)
Discontinued intervention (n=0)
[ Analysis ] Analysed (n=35)

Excluded from analysis (n=0)

Figure [1]: Consort flow diagram of patient progress through the randomized trial
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Figure [2]: Basal and intra-operative follow-up of pulse [beat/minute] in studied groups.
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Figure [3]: Basal and intra-operative follow-up of MAP in studied groups
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Figure [4]: Skin temperature follow-up of MAP in the studied group
Table [1]: Demographics, medical history, and operative duration of the study groups
Group N [n=35] Group F [n=35] 95% CI P-value |
Age [years] 718+6.8 72.86 7.0 -2.23t04.35 0.522
Gender Male 57.1% [20] 42.9% [15] 0.914 0.114
Female 42.9% [15] 57.1% [20]
Height [cm] 162.6+16.2 165.946.3 -2.56 10 9.16 0.265
Weight [kg] 83.3+16.7 833+7.3 -6.13t06.19 0.995
Body mass index [kg/m"2] 29.82+44 30.34+2.9 -1.25t02.29 0.561
ASA | 14.3% [5] 31.4% [11] 2.025 0.154
I 85.7% [30] 68.6% [24]
Diabetes 60.0% [21] 57.1% [20] -0.26t00.2 0.808
Hypertension 62.9% [22] 51.4% [18] -0.35t00.12 0.334
Ischemic heart disease 20.0% [7] 25.7% [9] -0.14100.25 0.569
Operative duration [min] 147+ 35 154+ 30 -851022.5 0.372

Group N: Nalbuphine group, Group F: Fentanyl group
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Table [2]: Sensory and motor block characteristics and intraoperative events of studied groups

Group N Group F 95% Cl P value
[n=35] [n=35]
Sensory block Time to achieve [T10] [minute] 71+£12 57+12 -1.97t0-0.83 <0.001*
characteristics Time to achieve maximum level [minute] 127+22 103+18 -3.36t0-1.44 <0.001*
Time to 2 segment regression [minute] 239.7+414 2234+17.6 -31.47t0-1.13 0.035*
Motor block Onset [time to Bromage 3] [minute] 8.7+0.86 76+1.15 -1.58t0 -0.616 <0.001*
characteristics Duration [time to Bromage 0] [minute] 215+ 26 201+17 -24.510-3.5 0.009*
Intra-operative Ephedrine [mg] 131469 153+9.1 -1.65 t0 6.05 0.258
events IV fluids [ml] 1791 +469 1914 + 436 -93t0 339 0.259

*: Significant P value

Table[3]: Post-operative follow-up of median VAS score in the studied groups

visual analog scale score Group N [n=35 Group F [n=35 95% ClI
AtPACU 1[1,2] 1[1.1] -0.056 t0 0.4 0.139
1 hour 2[2,2] 2[2,3] -0.405 10 0.176 0.435
4 hour 4[34] 4[34] -0.217 t0 0.388 0.573
8 hour 3[34] 4[34] -0.349 t0 0.235 0.697
12 hour 4[34] 4[44] -0.603 to 0.089 0.142
24 hour 4[4,4] 5[4,5] -0.868 to -0.218 0.001*
PACU= post-anesthesia care unit; * : Significant P value
Table [4]: Post-operative analgesic consumption in studied groups

Group N [n=35] Group F [n=35] 95% Cl P value
Time to First analgesic request [minutes] 267 £25 246+ 18 -31.410-10.6 <0.001*
24H total ketorolac consumption [mg] 43.7+43 56.6 + 6.4 10.3t0155 <0.001*
24H total Pethidine consumption [mg] 31.1446.76 43.71£10.6 8.321016.81 <0.001*

*: Significant P value
Table[ 5]: Incidence of side effects of drug consumption in studied groups
_ Group N [n= 35 _ Group F[n= 35 _ Chi-square test Pvalue |

Hypotension 14.3% [5] 40% [14] 2.368 0.066
Bradycardia 0% [0] 8.6% [3]
Respiratory depression 0% [0] 0% [0]
Nausea 8.6% [3] 25.7% [9] 2.083 0.149
Vomiting 8.6% [3] 20.0% [7] 0.900 0.342
Shivering 5.7% [2] 17.1% [6] 1.125 0.288
Pruritus 0% [0] 2.9%[1]

DISCUSSION

The combination of local anesthetics and opioid drugs decreases
both the dose of both drugs and the incidence of adverse events of each
of them. Such combination also provides a good quality of anesthesia,
and extends the period of postsurgical analgesia .

Despite many good qualities of nalbuphine compared to
fentanyl as adjuvants to IT local anesthetics, nalbuphine is not widely
used. Few studies compared IT nalbuphine versus fentanyl in elderly
patients scheduled for lower body surgeries. Our study compared 0.8
mg nalbuphine [N group] versus to 20 pg fentanyl [F group] as an
additive to IT local anesthetics. VAS score for pain, sensory and motor
block and associated adverse events were recorded. Regards to the
sensory block onset, it showed a significant delay in N group [7.1+1.2
minute] in comparison with F group; [5.7+1.2 minute]. The mean
times to maximum block height were 12.7+2.2 minute and 10.3+1.8
minute in N and F groups, respectively [p <0.001]. Also, the mean
time to two segment regression was significantly higher in N group
[239.7+41.4 minute] than F group [223.4+17.6] with [p=0.035]. Our
findings agree Sharma et al. who reported that IT nalbuphine was
associated with a significant delay in sensory block onset [9.27+1.45
minute] when compared with cases that received IT fentanyl
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[7.73£1.55 minute]. While the sensory block showed a longer
duration in F group [122.05+10.65 minute] than in N group [114.55+
10.90 minute] &,

Recently, Jain et al. revealed that the mean time of sensory
block onset was 2.88 + 0.0.65 minute in F group versus 3.43 £ 0.64
minute in N group. The mean durations of sensory blockade were
79.18+7.8 minute and 84.00 + 7.61 minute in F group and N group,
respectively. The mean times of motor block onset were significantly
different among both groups [5.21+0.93 minute and 7.23+1.08 minute
in Fand N groups, respectively; P < 0.001] 1. Several studies showed
similar results with a highly significant increase in sensory block
duration in N group compared with F group (691,

Our results disagree with Deori et al. study in which the
duration of sensory block was a significantly longer in F group than in
N and control groups Y. Similarly, Bindra et al. studied 150 women
scheduled for caesarean sections under spinal anesthesia, and revealed
that the duration of sensory blockade was a significantly longer in F
group in comparison to N and control groups 2. Naaz et al. examined
90 cases scheduled for lower extremity operations under spinal
anesthesia, and reported that the duration of sensory block was a
significantly longer in F group than in N and control groups 13,
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Compared to current findings, Gomaa et al. and Geetha et al.
failed to find a significant difference between F and N groups as
regards in sensory block onset [*4 191,

Regards to onset and duration of motor block in enrolled
patients, it was significantly earlier in F group [7.6+1.15 min and 201
+ 17 min] compared to N group [8.7+0.86 min and 215 + 26 min] with
p <0.001and 0.009, respectively. Similar to current results, many
studies reported a significant prolongation in motor block duration in
N group than in F and control groups [© %%, Sharma et al. showed
that, the time for onset motor block in F group was 6.73 + 0.98 minute
which was significantly earlier than that in N group [8.18 = 2.46
minute].But they found a significant prolongation of motor block
duration in F group [197.73 £ 15.09 minute] as compared to N group
[180.68+15.68 minute] [®. Several studies studied nalbuphine and
fentanyl without significant differences observed in onset of motor
block [1216.17 In contrast, Jain et al. reported that mean durations of
motor block were 99.92 + 10.35 minute and 101.90+5.47 minute in
groups F and N, respectively but without significant difference [P=
0.234] B, Similarly to current study, Deori et al. studied 100 patients
scheduled for intra-abdominal surgeries under spinal anesthesia. They
demonstrated that the IT fentanyl combined with bupivacaine
produced more rapid onset of motor block than IT nalbuphine ™4, Also
another study compared fentanyl vs. nalbuphine as IT adjuvant drugs
to bupivacaine for women undergoing cesarean sections and reported
the superiority of fentanyl over nalbuphine in enhancing the onsets of
sensory block and motor block (81, Other studies studied fentanyl and
nalbuphine for lower abdominal, lower extremity and urological
operations and reported comparable as regards the motor block
duration [121416,17],

Regarding hemodynamic changes, basal and intra-operative
heart rate demonstrated no significant difference, while MAP was
statistically significantly lower in cases receiving fentanyl compared
to cases receiving nalbuphine at 5, 10, 45 min and 1h. Baseline and
intra-operative follow-up of skin temperature was comparable in the
two groups. Compared to current results, several reports revealed
insignificant differences in hemodynamic profile among fentanyl and
nalbuphine groups © 121419 Recently three studies found insignificant
difference in pulse, BP, or MAP hetween fentanyl and nalbuphine
groups during intra-operative or post-operative periods 224,

Against to our results, Saiyed et al. revealed significant
differences in hemodynamic parameters, with higher pulse rate and
BP in cases receiving nalbuphine than in controls . Lower VAS
scores in post-operative period are clinically important as they provide
longer and good analgesia to the patient. In our trial, VAS score for
pain was decreased in both groups; meanwhile, it is insignificantly
different between the two groups up to 24 h postoperatively. At 24 h
postoperatively, the median VAS score in N group 4 was lower than
F group. Inaline with current results, AL- Morsy et al. demonstrated
that in 1% post-operative hour, insignificant difference in VAS score
existed between studied groups. At 7" postoperative hour, VAS scores
were lower in N group than in F and control groups 1. Also, other
authors reported a significant decrease in pain scores in N group in
comparison to F group (1162324251 Recently, Jain et al. revealed a
significant difference in mean VAS scores at 1, 2, 3 and 12 hours post-
operatively; however at 4, 6, 18 and 24 hours, no significant difference
in VAS scores was observed [,

The time to the first rescue analgesic among enrolled patients
was significantly prolonged in N group [267+25 minute] than in F
group [246x18 minute] and the required amounts of ketorolac and
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Pethidine in 24 h postoperatively was significantly lesser in N group.
Similarly, several studies, revealed that, the mean duration of effective
analgesia was significantly prolonged [P <0.001] in N group [214.34+
9.31 minute] than in In F group [195.00 + 9.18 minute] 3 6.9.10.23,28]

Our results are against that concluded by Gomaa et al. and
Sabry et al. who did find a significant difference in the time to the first
rescue analgesia between N and F groups &4 2, Others reported that
the mean analgesia duration in F group was significantly longer than
in N group " 11, which was also against our results. This might be
because of that fentanyl might have increased the synergistic action
with increasing dose of bupivacaine in their studies.

Our results revealed that the incidence of side effects of used
adjuvant drugs [hypotension, sloe heart rate, nausea, emesis, and
shivering] was comparable between studied groups. Pruritus
developed in 2.9% of cases in F group compared to no cases in N
group. No respiratory depression was recorded in both groups. In
addition, numerous reports didn’t observe a significant increase in the
incidence of nalbuphine-related adverse effects [31420232728]
Raghuraman found that adding nalbuphine for subarachnoid block
improved the quality and prolonged duration of postsurgical analgesia.
Nalbuphine has anti-shivering and anti-pruritic effects and it is
associated with lower rates of nausea and emesis [,

Against current findings, Ahmed FI, examined 80 women
scheduled for cesarean sections under spinal anesthesia, and reported
significantly higher rates of pruritus and shivering in F group in
comparison to N group 181, Recently Srinivasaiah et al. revealed that
hypotension and bradycardia did not develop in any of patients in both
groups. The incidence of pruritus was higher in F group however
without a significant difference 24,

Limitation: Limitation of this study include difficulty to find elderly
patients with no or less comorbidities and fewer number of cases in
single center study.

Conclusion: Nalbuphine as IT adjuvant to hyperbaric bupivacaine, in
spinal anesthesia, was superior to fentanyl in prolonging the duration
of sensory and motor blockade and in enhancing the postsurgical
analgesia in lower body surgeries with few adverse events.

Financial support: None.

Conflict of interest: No conflict of interest to be declared.

REFERENCES

1. Uppal V, Retter S, Shanthanna H, Prabhakar C, McKeen DM. Hyperbaric
Versus Isobaric Bupivacaine for Spinal Anesthesia: Systematic
Review and Meta-analysis for adult patients undergoing noncesarean
delivery surgery. Anesth Analg. 2017 Nov;125[5]:1627-1637.
doi: 10.1213/ANE.0000000000002254.

2. Swain A, Nag DS, Sahu S, Samaddar DP. Adjuvants to local anesthetics:
Current understanding and future trends. World J Clin Cases. 2017
Aug 16;5[8]:307-323. doi: 10.12998/wjcc.v5.i8.307.

3.Jain N, Surendra SK, Amrit SL, Veena P, Kavita P. A comparison between
intrathecal nalbuphine versus fentanyl as an adjuvant with 0.5%
hyperbaric bupivacaine for postoperative analgesia in parturients
undergoing lower segment cesarean section. J Obstet Anaesth Crit
Care 2022; 12[2]: 127-132. | doi: 10.4103/JOACC.JOACC_67_21.



MohannaE, et al.

[JMA 2024 Dec; 6 [12]: 5153-5160

4. Raghuraman MS. Intrathecal nalbuphine, will it gain wider sider
acceptance? A narrative review. Egypt J Anesth 2017; 33: 289-293.
doi:10.1016/j.egja.2017.04.003.

5. Mukherjee A, Pal A, Agrawal J, Mehrotra A, Dawar N. Intrathecal
nalbuphine as an adjuvant to subarachnoid block: What is the most
effective dose? Anesth Essays Res. 2011 Jul-Dec;5[2]:171-5.
doi: 10.4103/0259-1162.94759.

6. Tiwari AK, Tomar GS, Agrawal J. Intrathecal bupivacaine in comparison
with a combination of nalbuphine and bupivacaine for subarachnoid
block: a randomized prospective double-blind clinical study. Am J
Ther. 2013;20[6]:592-5. doi: 10.1097/MJT.0b013e31822048db.

7. Gupta M, and Arora N. A comparative study of efficacy of intrathecal
fentanyl and nalbuphine as an adjuvant to bupivacaine 0.5% heavy
for lower limb and lower abdominal surgeries. Indian J Anesth Analg
2018:586. doi:10.21088/ijaa.2349.8471.5418.13.

8. Sharma A, Chaudhary S, Kumar M, Kapoor R. Comparison of nalbuphine
versus fentanyl as intrathecal adjuvant to bupivacaine for orthopedic
surgeries: A randomized controlled double-blind trial. J Anaesthesiol
Clin Pharmacol. 2021;37[4]:529-536. doi: 10.4103/joacp .JOACP_
270.

9. EI-Rabaey MA, Abd-Elazeem EM, Abd-Elhameed DH, Elsaid AM. A
Comparison Between Different Doses of intrathecal nalbuphine with
Bupivacaine and Intrathecal Fentanyl with Bubivacine during
elective Caesarean Section under Spinal Anesthesia; A Prospective
Randomized Double Blind Control Trial. Benha J Applied Sci. 2021
Sep 1; 6[5]:179-84. doi: 10.21608/bjas.2021.198895.

10. AL-Morsy WZ, Zahran GE, Salem DM. Effect of adding nalbuphine
hydrochloride versus fentanyl on the characteristic of hyperbaric
bupivacaine spinal block for lower limb orthopedic surgery. The Egy
J Hospital Med 2020;80:715-24. doi: 10.21608/ejhm.2020.95619.

11. Deori KC, Taye MK, Lahkar B. Comparative study on regression time of
block and adverse effects of nalbuphine and fentanyl as an adjuvant
to intrathecal bupivacaine: a prospective randomized double-blind
study. Ain-Shams J Anesthesiol. 2023 Oct 26;15[1]. doi: 10.1186/
542077-023-00382-y.

12. Bindra TK, Kumar P, Jindal G. Postoperative analgesia with intrathecal
nalbuphine versus intrathecal fentanyl in cesarean section: A double-
blind randomized comparative study. Anesthesia Essays and
Researches. 2018;12[2]:561-5. doi: 10.4103/aer. AER_41_18.

13. Naaz S. and Shukla U. A comparative study of analgesic effect of
intrathecal nalbuphine and fentanyl as adjuvant in lower limb
orthopaedic surgery. J Clin Diagn Res. 2017; 11: UC25-UC28.
doi: 10.7860/JCDR/2017/24385.10224.

14. Gomaa HM, Mohamed NN, Zoheir HAH, Ali MS. A comparison between
post-operative  analgesia after intrathecal nalbuphine with
bupivacaine and intrathecal fentanyl with bupivacaine after cesarean
section. Egy J Anesth, 2014, 30[4], 405-410. doi:10.1016/
j-egja.2014.03.008.

15. Geetha S, Rudrakshala S, Kar P, Durga P, Charitha K. Comparison of
fentanyl and nalbuphine as adjuvants to intrathecal 0.5% bupivacaine
in lower limb surgeries: A randomised double-blind prospective
study. Journal of Perioperative Practice. 2023;33[10]:318-323.
doi:10.1177/17504589221119907.

16. Gupta K, Rastogi B, Gupta PK, Singh I, Bansal M, Tyagi V. Intrathecal
nalbuphine versus intrathecal fentanyl as adjuvant to 0.5% hyperbaric
bupivacaine for orthopedic surgery of lower limbs under
subarachnoid block: A comparative evaluation. Indian Journal of
Pain. 2016 May 1;30[2]: 90-5. doi: 10.4103/0970-5333.186463.

5160

17. Garg K, Garg P, Katyal S. Comparative analysis of intrathecal nalbuphine
vs fentanyl as an adjuvant to bupivacaine for urological procedures.
MGM J Med Sci. 2020;7[4]:203-8. doi: 10.4103/mgmj.mgm;j_
67_20.

18. Ahmed FI. Intrathecal nalbuphine versus fentanyl as an adjuvant to
bupivacaine in spinal anesthesia for elective cesarean section: a
randomized double-blind study. Res Opinion Anesth Inten Care 2019
Jan 1;6[1]:112-8. doi: 10.4103/roaic.roaic_109_17.

19. Ibrahim AY, Kamal K, Fahim HM, Ahmed AN. A Comparison between
Post-Operative Analgesia after Intrathecal Injection of Nalbuphine
versus Fentanyl as an Adjuvant to Bupivacaine after Cesarean
Section. Egy J Hosp Med. 2018 Jul 1;72 [10]:5485-9. doi:
10.21608/ejhm.2018.11383

20. Sabry HI, Ehab SM, Ammar RA. The efficacy of nalbuphine versus
fentanyl as additives to bupivacaine in spinal anesthesia for internal
fixation of tibia: a double-blinded study. Res Opinion Anesth Inten
Care 2020 Oct 1;7[4]:284-90. doi: 10.4103/roaic.roaic_42_19.

21. Srinivasaiah M, Padmaraju D, Gadiraju S, Nidiginti B. Comparison of
nalbuphine and fentanyl as adjuvants to bupivacaine in unilateral
spinal anesthesia in patients undergoing lower limb orthopaedic
surgeries. Indian J Clin Anaesth. 2023 Jan 17;9[2]:169-73. doi:
10.18231/j.ijca.2022.035.

22. Saiyed A, Sharma S, Hussain A. Comparison of analgesic and
hemodynamic effects of nalbuphine versus fentanyl: a randomized,
double-blinded interventional study in patients on cardiopulmonary
bypass. Egy J Cardiothorac Anesth. 2020 May 1;14 [2]:44-9. doi:
10.4103/ejca.ejca_1_20.

23. Jyothi B, Gowda S, Shaikh SI. A comparison of analgesic effect of
different doses of intrathecal nalbuphine hydrochloride with
bupivacaine and bupivacaine alone for lower abdominal and
orthopedic surgeries. Indian Journal of Pain. 2014 Jan 1;28[1]:18-23.
doi: 10.4103/0970-5333.12881.

24. Prabhakaraiah UN, Narayanappa AB, Gurulingaswamy S, Kempegowda
K, Vijaynagar KA, Hanumantharayappa NB, Ramegowda DS.
“Comparison of nalbuphine hydrochloride and fentanyl as an
adjuvant to bupivacaine for spinal anesthesia in lower abdominal
surgeries:” a randomized, double-blind study. Anesthesia Essays and
Researches. 2017;11[4]:859-63. doi: 10.4103/aer. AER_40_17.

25. Parvin M, Ara A, Nurjahan K, Roy L. Comparison of efficacy between
intrathecal nalbuphine and fentanyl as adjuvant to hyperbaric
bupivacaine for perianal surgery. Bangladesh Med J Khulna 2020;
53 [1-2]:27-30. doi: 10.3329/bmjk.v53i1-2.54886.

26. Sharma DN, Padhy M, Kar M. A randomized comparative study to assess
the effect of intrathecal nalbuphine versus intrathecal fentanyl as
adjuvant to bupivacaine for lower limb orthopaedic surgery. J
Evolution Med Dent Sci 2019; [12]: 25: 830-4. doi:
10.14260/jemds/2019/185.

27. Ahluwalia P, Ahluwalia A, Varshney R, Thakur S, Bhandari S. A
Prospective Randomized Double-Blind Study to Evaluate the Effects
of Intrathecal Nalbuphine in Patients of Lower Abdominal Surgeries
under Spinal Anesthesia. International Journal of Scientific Study.
2015; 3[3]:19-23. doi: 10.17354/ijss/2015/262.

28. Gurunath BB, Madhusudhana R. Postoperative analgesic efficacy of
intrathecal fentanyl compared to nalbuphine with bupivacaine in
spinal anesthesia for lower abdominal surgeries. Anesthesia Essays
and Researches. 2018;12[2]:535-8. doi: 10.4103/aer. AER_55_18.



I J M A g INTERMATIONAL JowmuAL 0f MepicAs AgTS

IINIT’ERNIAT’II
OF ME

P-ISSN: 2636-4174
E- ISSN: 2682-3780




