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Abstract

BACKGROUND: Uterine exteriorization during cesarean section is linked to an increased incidence of visceral pain.

AIM: This study explored the ability of intrathecal nalbuphine to alleviate this accompanied pain to be used as
an effective safer alternative to fentanyl, as there is almost no study compared between these agents to alleviate
visceral pain induced by uterine exteriorization.

METHODS: This double-blinded randomized controlled research was done on 135 cases subjected to cesarean
section with exteriorization of the uterus. Patients were randomized equally into F, N, and C groups which received
25 ug fentanyl, 800 pg nalbuphine, and 0.5 ml saline, respectively, added to intrathecal 0.5% hyperbaric bupivacaine.
The occurrence of visceral and shoulder pain and their VAS, the need for rescue IV fentanyl, adverse events,
hemodynamics, and Apgar scores were evaluated.

RESULTS: The incidence of visceral pain was 22.2%, 24.4%, and 66.7% for Groups F, N, and C, respectively.
Patients who needed rescue IV fentanyl were 6.7%, 11.1%, and 60% for Groups F, N, and C, respectively. The
statistical difference regarding these parameters was highly significant (p < 0.0001) between C group and both F and
N groups but insignificant between F and N groups. Nausea, shivering, itching, and bradycardia were significantly
lower (p < 0.05) in N group in comparison to F and C. HR had a significant difference between F group and both N
and C groups.

CONCLUSION: Intrathecal nalbuphine is an effective safer alternative to fentanyl to control visceral pain induced by

NonCommercial 4.0 International License (CC BY-NC 4.0)

uterine exteriorization during cesarean delivery.

Introduction

Spinal anesthesia is the optimum practice
for cesarean delivery (CS). It is easy to administer,
has a quick onset, and reduces the risk of aspiration
and neonatal depression, as well as providing
superior analgesia to general anesthesia (GA) [1].
However, because spinal anesthesia has less control
over the block level, it may not provide enough
block for visceral pain, particularly during uterine
exteriorization. [2], [3], [4].

Increasing the intrathecal local anesthetic
dosage may help to reduce the occurrence of
intraoperative visceral pain but at the cost of a higher
blockage [2]. To improve the block’s quality, several
adjuvants have been utilized [5]. Intrathecal opioids, for
example fentanyl and nalbuphine, are added to local
anesthetic agents to provide adequate intraoperative
visceral analgesia, reduce the requirement for
intraoperative analgesics, and prolong post-operative
analgesia [6], [7].

Fentanyl is a synthetic opioid with the analgesic
and anesthetic activities. Fentanyl exerts its effect
by binding to the mu-receptor in the nervous system.
However, mu agonists have well-known adverse events
(depressed respiration, unwanted drowsiness, itching,
bradycardia, nausea, emesis, and urine retention) [8].
Nalbuphine is an agonist-antagonist opioid that can
reduce mu effects while increasing kappa effects.
Its combination with mu agonists made mu-receptor
associated adverse events less to occur and less
severe, and it can also prevent spinal anesthesia
caused shivering [9], [10], [11], [12].

Few studies compared nalbuphine and fentanyl
when they are added intrathecally to bupivacaine in the
spinal block for CS [13], [14], but they did not focus
on their use during uterine exteriorization in cesarean
section as a condition that aggravates visceral pain
under spinal anesthesia. This study will try to answer
the question that is intrathecal nalbuphine effective and
safe enough in such a scenario to be used routinely as
an alternative to fentanyl (which is the commonly used
opioid in practice)

Open Access Maced J Med Sci. 2021 Jul 05; 9(B):533-540.

533


https://doi.org/10.32677/IJCR.2020.v06.i09.006
https://doi.org/10.32677/IJCR.2020.v06.i09.006
https://doi.org/10.32677/IJCR.2020.v06.i09.006

B - Clinical Sciences

Gynecology and Obstetrics

Patients and Methods

This double-blinded prospective randomized
controlled research was undertaken in the theater
of obstetric surgery of Cairo University, Kasr Alainy
Hospital, between January 2021 and May 2021. After
acceptance by the research ethics committee of the
Faculty of Medicine of Cairo University (ID: N-7-2021)
and after clinicaltrials.gov registry (ID: NCT04689217),
135 cases were enrolled and patients’ informed written
consents were taken.

Inclusion criteria

Full-term  pregnant patients, cesarean
deliveries under spinal anesthesia, 20 and 45 years of
age, the American Society of Anesthesiologists physical
status (ASA) Class I-Il, weight between 60 and 100 kg,
and height between 160 and 180 cm were included in
the study.

Exclusion criteria

ASA Il or IV, hypotensive patients, injection
site infection, coagulation abnormalities (INR
>or = 1.4, platelet count < 100000), weight <60 and
>100 kg, anticoagulation agents, history of central
nervous system illness (cerebrovascular insufficiency,
intracranial hemorrhage, brain tumor, epilepsy, and
multiple sclerosis), uncooperative patients, cardiac
disorder (cardiomyopathy with EF < 50, severe valvular
lesions, atrial fibrillation, and heart blocks) or respiratory
disorder (pneumonic patches, CO, retention >50 mmHg,
hypoxia with Po, <60 mmHg, and saturation <95 in ABG
in room air), body temperature <36.1 or >37.2, allergy
to local anesthetics, and premature or small birth weight
neonates were excluded from the study.

Randomization: Based on  computer-
generated randomization numbers held in sealed
envelopes (EPIDAT 4.1), patients were allocated into a
1:1:1 ratio to F group (no. 45), N group (no. 45), and C
group (no. 45) when they arrived in the operating room.
Aresearcher who was not engaged in patient care gave
these envelopes to the anesthesiologist in charge of
performing spinal anesthesia.

Pre-operative management

Relevant history taking, examination, and
routine investigations were done: CBC, PT, PC, INR,
liver enzymes, renal function tests, and random blood
sugar.

On arriving at the operation room (OR), the
monitors (pulse oximetry, noninvasive arterial blood
pressure, and electrocardiography) were attached.
OR temperature was adjusted to 24°C and the axillary

temperature was recorded. An 18 gauge cannula was
implanted in a peripheral vein and 1.V. Ringer’s solution
with 10 ml/kg within 15 min was infused to the patients
before performing the spinal anesthesia.

Intraoperative management

Patients were instructed to put in the sit and
lean forward. With a 25 gauge Quincke needle, a dural
puncture was done at the level of the space between L4
and L5 or L3 and L4 after sterilization.

The volume of intrathecal local anesthetic given
to each patient was determined by the patient’s weight
and height table (Table 1), where only the mentioned
heights and weights were included in the study [15].

Group F (fentanyl) received an intrathecal
injection of 0.5% heavy bupivacaine plus 0.5 ml fentanyl
25 mg (Sunny Pharmaceutical, Badr City, Egypt, under
license of Hameln Pharmaceutical, Germany).

Group N (nalbuphine) received an intrathecal
injection of 0.5% heavy bupivacaine with the addition of
0.5 ml nalbuphine hydrochloride to it (0.8 mg = 0.5 ml of
a 20 mg nalbuphine dissolved in 12.5 ml normal saline)
(Amoun Pharmaceutical Co., Cairo, Egypt) [13].

Group C (control) received an intrathecal
injection of 0.5% heavy bupivacaine with 0.5 ml normal
saline added to it.

An anesthesiologist performed the spinal
injections but did not take part in the data collection.
The medications supplied were kept a secret from both
the patients and the researchers.

Cases were then positioned as supine with
wedging under their right hip to keep the left uterus
displaced. A cushion was used to elevate the head, and
an oxygen mask (6 L/min) was used.

Ramsey sedation score [16], HR, MAP, and
SpO, were recorded with 5 min intervals after spinal
anesthesia. The sensory blocking level was evaluated
by pinprick, while motor blocking was evaluated by
Bromage scaling; 0 = no movement, 1 = only can move
the knees without the hips, 2 = can only move the feet,
and 3 = cannot move either the knees or the feet [17].
The block was assessed with 2 min interval to the time

Table 1: Volume of intrathecal local anesthetic in milliliters (ml)
according to patient’s weight and height

Weight (kg) Height (cm)

140 145 150 155 160 165 170 175 180
50 1.5 1.7 1.8 1.9
55 1.5 1.6 1.8 1.9 2
60 1.4 1.6 1.7 1.8 2 21
65 1.4 1.5 1.7 1.8 1.9 2.1 22
70 1.3 1.5 1.6 1.8 1.9 2 2.2 23
75 1.4 1.6 1.7 1.9 2 21 23 24
80 1.4 1.5 1.7 1.8 2 21 22 24
85 15 1.6 1.8 1.9 21 22 23
90 14 1.6 1.7 1.9 2 22 23
95 1.5 1.7 1.8 2 2.1 2.3
100 1.5 1.7 1.8 1.9 21 22
105 1.6 1.7 1.9 2 22
110 1.7 1.8 2 2.2
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of skin incising and the time that the sensory blockade
reached T5 was recorded.

The surgeon was requested not to start before
the block reaches T5 dermatome and if the level is not
reached by 10 min, tilting down the head for10° was
adjusted to ensure a better height of the block. If the
level is not reached after further 10 min, the patient was
excluded from the study. Atropine (0.01 mg/kg) was
delivered if the HR became <50 beat/min. Noradrenaline
infusion of 0.05 mic/kg/min [18] was initiated following
intrathecal injection and ephedrine 10 mg I.V. was
delivered if the systolic pressure became <20% from
the baseline level or <100 mmHg.

After delivery of the baby, an IV shot of 1 unit
of oxytocin was given and 7.5 units/h were infused
for 4 h [19]. Visual analog scale (VAS) for visceral
abdominal and shoulder pain were assessed every
5 min (from 0 to 10, with varying degrees of escalating
pain in between, 0 indicates no pain and 10 indicates
extreme excruciating pain) and the maximum score was
recorded for 30 min from the time of baby delivery. For
VAS <4, 30 mg IV ketorolac was given slowly [20], For
VAS 24, increments of 25 ug of fentanyl intravenously
up to 100 ug will be was given and the total fentanyl
used was recorded. When VAS persisted to be 24 for
more than 10 min, GA was provided and the case was
eliminated from the investigation.

An attendant pediatrician evaluated the Apgar
score of the neonate 1 min after birth.

Complications including hypotension,
bradycardia, pruritus, nausea, emesis, shivering, and
its grades were evaluated by the scale of Crossley and
Mahajan as 0 — absent; 1 — piloerection; 2 — activity in
one muscle group; 3 — activity in >1 group of muscles
without generalized shivering; and 4 — whole body
shivering, depressed respiration (respiratory rate of
<10 breaths/min) and hypoxia (SpO, of <95%) were
recorded and managed. For emesis; IV metoclopramide
in a dose of 10 mg was given, for itching; a dose of
45.5 mg IV pheniramine maleate were given. Twenty
milligrams IV pethidine were given in case of shivering
23. In case of respiratory depression, the patient was
given GA and eliminated from the investigation.

A urinary catheter was either left in place for
2 h or removed as soon as the patient was able to walk.

Post-operative management: The time of
effective analgesia (from the spinal injection to VAS =
4) was documented, urine retention after removal of the
catheter was reported, and other complications related
to spinal block were recorded and managed.

Outcomes
Primary outcome

° The VAS for visceral abdominal in all groups
after uterine exteriorization for 30 min after
baby delivery.

Secondary outcomes

° VAS for shoulder pain in all groups after uterine
exteriorization for 30 min after baby delivery.
Total fentanyl used as rescue analgesia.

The number of patients required rescue
fentanyl.

° Intraoperative HR, MAP, oxygen saturation,
and sedation score trends.

o Time taken by the sensory blockade to reach
T5 and for regression of two segments.

° Time taken by the motor blockade to reach
Bromage 4 and regress to Bromage 1

° The highest reached sensory level.

° One minute Apgar score.

° Complications:  Hypotension, bradycardia,

pruritus, nausea, emesis, shivering, depressed
respiration, hypoxia, and urine retention.
° The time of effective analgesia.

Estimation of sample size

Sample size was estimated using the G. power
3.1.9.4 software targeting the VAS as the primary
outcome using data from a pilot study that was done
on 15 patients in every group. This pilot study reported
a mean VAS of 3.74, 0.93, and 0.8 in Groups N, F, and
C, respectively, with an o of 0.05 and a power of 80%
using the one-way ANOVA for means. The effect size
was 2.71 and 135 patients (45/group) were calculated
for participation.

Statistical analysis

Data analysis was done by Statistical Package
for the Social Sciences version 21.0., Chicago,
lllinois, USA. The mean #* standard deviation and
95% confidence interval represented the quantitative
data. Qualitative data were shown as the number and
percentage of patients. The means were matched
using the unpaired Student’s t-test. Skewed numerical
data were shown as median (range). Medians were
matched using the independent samples median test.
The proportions between two qualitative parameters
were compared using the Chi-squared test. General
linear model repeated measures ANOVA was used for
comparison of serial measurements within each patient
as within-subject effect and group as between subjects’
effect. The statistical significance of the two-tailed
p-value was ensured when it was < 0.05.

Results

Of 155 cases, only 135 completed the
investigation. There were 10 cases that did not match
the inclusion requirements, 4 had failed spinal and
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6 patients, only from the control, were converted to
GA. The demographic characteristics had insignificant
differences between groups (Table 2).

Table 2: Demographic characteristics between groups

F group N group C group p-value
(no. 45) (no. 45) (no. 45)
Age (years) 28.3 (5.3) (95% 29.0 (4.4) (95% 27.6 (3.9) (95% *0.46
Cl: 26.8-29.8) Cl: 27.7-30.3) Cl: 26.43-28.77) **0.33
***0.11
ASA
| |1 =34 (75.6%) | =33(73.3%) 1 =35(77.8%) *0.80
Il II'=11(24.4%) 11=12 (26.7%) 11=10 (22.2%) *+0.80
***0.60
Weight (kg) 79.9 (7.3) (95% 79.8 (8.2) (95% 79.3 (6.1) (95% *0.93
Cl: 77.8-82) Cl: 77.4-82.2) Cl: 77.5-81.1) *+0.84
*#%0.91
Height (cm) 171.4 (4.7) (95%  170.6 (5.8) (95% 170.9 (4.6) (95% *0.45

Cl: 170-172.8) Cl: 168.9-172.3) Cl:169.5-172.3) **0.73

***0.69
Values are means standard deviation, 95% confidence interval (Cl) numbers and percent (%). p < 0.05
is considered statistically significant difference.*p-value is for F versus N, **p-value is for F versus

C, ***p-value is for N versus C.

The onset time and time to Bromage 4 were
shortest in F group with a significant difference from
N and C groups (p < 0.05). The statistical difference
for the duration for two segment regression and time
to regress to Bromage 1 was significant between
the three groups that it was longest in N group and
shortest in C group (p < 0.05). While the maximum
reached, sensory level was similar between all groups
(Table 3).

Table 3: Spinal block characteristics between groups

F group N group C group p-value
(no. 45) (no. 45) (no. 45)
Maximum reached 4:3—4 4:3-4 4:3-4 *0.49
sensory level T2=3(6.7%) T2=3(6.7%) T2 =2 (4.4%) *#0.32
T3=12(26.7%) T3=11(24.4%) T3=11(24.4%) ***0.78

T4 =27 (60%) T4 =24(53.3%) T4 =27 (60%)
T5=3(67%) T5=7(156%) T5=5(11.1%)

Onset time (time ~ 3.64 (0.73) (95% 4.02 (0.74) (95% 4.9 (1.16) (95%  *0.02

in minutes to Cl: 3.34-3.85) Cl: 3.80-4.24) Cl:44t054) *#0.0002
reach to sensory ##%<0.0001
level of T5)
Time in minutes to  4.66 (0.70) (95% 5 (0.73) (95% Cl: 5.28 (0.85) (95% *0.03
Bromage 4 Cl:4.46-4.86) 5.51-5.95) Cl: 4.81-5.71) **0.09
*#%0.002
Time in minutes 108.20 (7.41) 120.48 (9.99) 89.34 (12.23) *<0.0001
to two segment (95% Cl: (95% ClI: (95% Cl: *%<0.0001
regression 106.04-110.36)  117.56-123.4) 85.77-92.91) *#%0.0001
Time in minutes 144.22 (12.38)  148.44 (12.05) 111.08 (7.26) *0.06
to regress to (95% Cl: (95% Cl: (95% Cl: *%<0.0001
Bromage 1 140.61-147.83) 144.92-151.96) 107.91-113.14)  ***<0.0001

Values are means standard deviation, 95% confidence interval (Cl), median: 1% quartile-3° quartile,
numbers, and percent (%). p < 0.05 is considered statistically significant difference.*p-value is for F versus
N, **p-value is for F versus C, ***p-value is for N versus C.

The incidence and VAS of the visceral
abdominal after uterine exteriorization showed an
insignificant difference between group F and N,
however, the difference was highly significant between
both groups and C group. Also, the rescue fentanyl
showed insignificant difference between group F and
N, but with highly significant difference between both
groups and C group as regards its mean dose and the
number of patients who needed it.

The incidence of shoulder pain had a
statistically significant difference between C group and
the other two groups, while its VAS was significantly
different only between N and C groups. Effective
analgesia duration had a highly significant difference
between all groups (Table 4).

Table 4: Analgesic performance between groups

F group N group C group p-value
(no. 45) (no. 45) (no. 45)
Visceral pain
Incidence 10 (22.2% 11 (24.4%) 30 (66.7%) *0.80
*#<0.0001
*#%<0.0001
VAS 0.76(1.6) (95%  0.87 (1.7) (95% Cl: 3.9 (2.5) (95% *0.77
Cl: 0.29-1.23)  0.37-1.37) Cl:3.2-4.6) #%<0.0001
*#%<0.0001
Shoulder pain
Incidence 2 (4%) 1(2.2%) 8 (17.8%) *0.55
**0.04
*#%0.0001
VAS 0.16 (0.73) (95% 0.07 (0.44) (95% 0.7 (1.6) (95% *0.18
Cl: 0.04-0.36)  Cl: 0.05-0.19) Cl: 0.2-1.2) **0.27
*#%0.01
Effective 225.1 (14.9) 240.2 (19.61) (95% 162.4 *0.0002
analgesia duration (95% ClI: Cl: 234.5-245.9) (14.3) (95% *#<0.0001
(in minutes) 220.7-229.5) Cl:158.2-166.6) ***<0.0001
Rescue fentanyl
Patients 3(6.7%) 5(11.1%) 27 (60%) *0.45
needed *#<0.0001
*#%<0.0001
Mean dose of ~ 3.3(12.5) (95% 5.6 (15.7) (95% Cl: 38.6 (36.4) *0.49
fentanyl Cl: 0.4-7) 1-10.2) (95% Cl: ##<0.0001
28-49.2) *#%<0.0001

Values are means standard deviation, 95% confidence interval (Cl) numbers and percent (%). p < 0.05
is considered statistically significant difference.*p-value is for F versus N, **p-value is for F versus
C, ***p-value is for N versus C.

As regards the incidence of the recoded
complications, the statistical difference for nausea and
vomiting was highly significant between N and C groups,
significant between F and C groups, while it was significant
between F and N groups only for nausea. Shivering
incidence and grades were significantly different between
all groups and the difference was highly significant between
N and C groups. ltching was not noticed in groups N and C
while it occurred in 14 (31.1%) patients that the statistical
difference was highly significant between C group and both
N and C groups (p < 0.001). The occurrence of bradycardia
was significantly less in Groups N and C than in F and it
did not differ between N and C groups. Hypotension was
comparable between groups. Urine retention occurred
only in one patient in F group with no incidence reported in
the other groups. Depressed respiration was not reported
in any group (Table 5).

Sedation scores were higherin a significantway
in F and N groups than C (p < 0.05) with an insignificant
difference between F and N groups. Apgar scores
were not significantly different between the compared
groups and no complications existed in the neonates
of any group (Table 5). Oxygen saturation showed an
insignificant difference between groups (p > 0.05) with
no reported episodes of desaturation in any group.

The comparison for HR had a significant
difference between F group and both N (F[1] =5.15 and
p = 0.008) and C (F[1] = 5.78 and p = 0.006) groups,
while it was statistically insignificant between N and C
groups (F[1] = 0.002 and p = 0.97) (Figure 1).

Discussion

This double-blinded randomized controlled
research was done to evaluate the analgesic
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Figure 1: Intraoperative HR and MAP trends between groups during the recording period. The columns are for estimated means and the error

bars are for standard deviation

Table 5: Comparison of the incidence of complications,
sedation, and Apgar scores between groups

F group N group C group p-value
(no. 45) (no. 45) (no. 45)
Nausea 16 (35.6%) 4 (8.8%) 31 (68.9%) *0.046
**0.002
*#*< 0.0001
Vomiting 4 (8.9%) 1(2.2%) 13(28.9%) *0.17
**0.02
*#%0.0005
Respiratory depression 0 (0%) 0 (0%) 0 (0%)
Hypotension 28 (62.2%) 26 (57.8%) 28 (62.2%) *0.67
**1
***0.67
Shivering
Incidence 10(22.2%) 3(6.7%) 22 (48.9%) *0.04
**0.008
*#%<0.0001
Grade 2=2 (4.4%) 2=1(2.2%) 2=7 (15.6%) *0.07
3=4 (88.9%) 3=1(2.2%) 3=2 (4.4%) **0.0032
4=3 (6.7%) 4=1(2.2%) 4=13 *#%0.0005
Urine retention 1(2.2%) 0 (0%) 0 (0%) *0.31
**0.31
Itching 14 (31.1%) 0 (0%) 0 (0%) *<0.0001
*%<0.0001
Bradycardia 7 (15.5%) 1(2.2%) 0 (0%) *0.02
**0.005
***0.31
Sedation scores 1.88 (0.25) (95% 1.73 (0.33) (95% 1.43 (0.25) (95% *0.25
Cl: 1.80to0 1.94) Cl: 1.64-1.81] Cl: 1.35-1.49]  **0.03
k0,004
Apgar score 9.7 (0.6) (95% 9.6 (0.7) (95% 9.7 (0.4) (95%  *0.31
Cl:9.53-9.87) Cl:9.4-9.8) Cl: 9.6-9.8) *+0.71
***0.10

Values are means standard deviation, 95% confidence interval (Cl) numbers and percent (%). p < 0.05
is considered statistically significant difference.*p-value is for F versus N, **p-value is for F versus
C, ***p-value is for N versus C.

performance and safer profile of intrathecal nalbuphine
and intrathecal fentanyl when used as adjuvants to
spinal anesthesia to control visceral pain induced
by uterine exteriorization maneuver during cesarean
section. The target was to investigate the possibility to
replace intrathecal fentanyl which is the widely used
intrathecal opioid adjuvant with intrathecal nalbuphine

which was hypothesized to be effective as fentanyl with
fewer side effects that were encountered with fentanyl.
Although the comparison between the two agents was
investigated in some studies, there is almost no study
that compared their preference during exteriorization of
the uterus which was reported to cause a more frequent
prevalence of moderate to maximum pain [4]. Our
hypothesis was supported by the results of the study.

Intrathecal nalbuphine was comparable to
intrathecal fentanyl as regards the incidence and VAS
of visceral pain and shoulder pain, number of patients
who needed rescue IV fentanyl and its mean dose.
Previous research in rats showed that both mu and k
receptors regulate visceral analgesia and that intrathecal
nalbuphine decreases visceral pain responses [21], [22].
Intrathecal opioids bind to their receptors in the dorsal
horn in the spinal cord, causing segmental analgesia.
These opioids extend the analgesic period without
compromising motor or autonomic nerve ability. The
regressing of the sensory blockade is prolonged more
than that found with local anesthetics alone when
these opioids were combined with intrathecal local
anesthetics. The most significant adverse consequence
of the intrathecal mu opioids is depressed respiration,
whereas itching has the highest prevalence. Nausea,
vomiting, urinary retention, and drowsiness are some of
their other side effects [23], [24].

In this work, the chosen dose of nalbuphine
(0.8 mg) was based on the investigation of Culebras
et al. [25] and Jyothi et al. [26]. They showed an
analgesic ceiling effect of nalbuphine as when they
increased nalbuphine dosage from 0.8 mg to 1.6 mg
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and 2.4 mg no further analgesia was encountered.

For more than a decade, nalbuphine has
been used neuraxially in modern anesthesia. Since
then, no instances of neurotoxicity from intrathecal
nalbuphine have been reported. A previous animal
study found no behavioral or systematic histopathologic
abnormalities. [27]. Trials on humans with intrathecal
nalbuphine in pregnant cases were also undertaken,
but no neurotoxicity was detected [25], [28].

Nalbuphine binds to mu receptors with no
agonistic action and displaces other mu antagonists
from the receptor in a competitive manner. When it
interacts to kappa receptors, however, it exerts an
agonistic action. As a result, it is an agonist-antagonist
and it provides analgesic effects without causing mu
adverse effects [9], [10], [11], [12].

Intrathecal nalbuphine had a significantly less
prevalence and lower shivering grades than the other
groups. Even though IV nalbuphine has long been used
to treat post-anesthetic shivering, it is most commonly
used to treat shivering that has already started [29], [30].
Nalbuphine has a strong affinity for the central nervous
system’s k-opioid receptors. Hence, it exerts its
potential anti-shivering actions through this channel.
Many studies have shown that k-opioid receptors are
more important contributor in the therapy of post-spinal
shivering than mu-opioid receptors. [31], [32]. Our
results were agreed with the studies of Farahat and
Ashraf et al. [33], [34].

ltching incidence was significantly lower with
intrathecal nalbuphine. The mechanism of intrathecal
opioid-induced itching cannot be linked to histamine
release [35]. ltching can be as a result of the spread
of the opioids to the “ltch Center” in the medulla, then
they affect the trigeminal nucleus [24]. Furthermore,
it may be due to that pain and itching have the same
afferent unmyelinated C fibers [36]. The most widely
accepted idea is that itching is controlled by mu-opioid
receptors, which are responsible for pain perception
as well as various adverse effects, including pruritus,
nausea, and vomiting. Because both nalbuphine are a
specific antagonist, this would explain their antipruritic
activity [37], [38], [39]. Yoon et al. compared intrathecal
morphine, nalbuphine, and morphine with nalbuphine in
60 cases of CS and found that effective analgesia had
more duration in the morphine and combined morphine/
nalbuphine groups, while the rate of occurrence of
itching was much reduced with nalbuphine [40].

In addition, intrathecal nalbuphine caused
significantly less bradycardia than fentanyl, and the
HR of the two groups differed significantly. Fentanyl
has negligible impact on systemic circulation in
general, however, it is associated with vagally driven
bradycardia. [41].

Culebras et al. [25] had similar results to
our study that the rate of occurrence of nausea was
significantly lesser in N group compared to the other two

groups. It is thought that stimulating the chemoreceptor
trigger zone is the cause of fentanyl-induced nausea
and vomiting [24].

Sedation scores were higher with intrathecal
fentanyl than the other two groups. The findings of
Bindra et al. and Cowan et al. were comparable to our
study [42], [43] while Gupta et al. showed comparable
sedation scores but they used a dose of 2 mg
nalbuphine [44].

The time for block onset and the regression
time for the sensory and motor blockade were
significantly longer in the cases of N than F group. It
can be linked to the high lipid solubility, rapid uptake
into the tissue of fentanyl relative to nalbuphine [45].
These results were similar to investigations of Bisht
et al. [46], Gupta et al. [44], and Gurunath et al. [47].
These investigations were done on different surgeries
including gynecological, orthopedic, and Ilower
abdominal surgeries. While intrathecal nalbuphine had
a significantly more time of effective analgesia, these
results were in line with the previous researches of
Tiwari et al. [48] and Gupta et al. [44].

All groups had a comparable Apgar score and
comparable incidence of hypotension, no reported
respiratory depression, no hypoxic episodes, and no
urine retention (except one in F group).

Limitations

The main limitations of our study were that
some side effects (as urine retention) needed a larger
sample for better evaluation, however, this did not affect
the significance of the results. The study did not include
patients with height <160 or >180 cm and weight
<60 or >100 kg. We used norepinephrine that could
decrease HR, but it was applied to all groups with the
same dose. Different doses of intrathecal agents were
not evaluated, however, the chosen doses in this study
were based on the previous studies. These limitations
give potential ideas for future researches.

Conclusion

The results of this study revealed that
intrathecal nalbuphine had a similar incidence and
VAS of visceral pain and shoulder pain, a comparable
number of patients who needed rescue IV fentanyl and
its mean dose to intrathecal fentanyl. Furthermore, it
had significantly less incidence of nausea, shivering,
itching, bradycardia, and lower sedation scores. Hence,
it can be concluded that intrathecal nalbuphine can be
considered an effective safer alternative to intrathecal
fentanyl when used to alleviate the visceral pain induced
by uterine exteriorization during cesarean section.
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