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Intrathecal Bupivacaine in Comparison with a Combination of
Nalbuphine and Bupivacaine for Subarachnoid Block in
Obstetric, Urological, and Lower Orthopedic
Surgeries: A Randomized Trial
Tamer M. Khair, Ezzat S. Aziz, Gehan H. Ibrahem, Medhat G. Mostafa
ABSTRACT
Objective: To evaluate safety and efficacy of intrathecal nalbuphine as an adjuvant to intrathecal bupivacaine in obstetric,
urological, and lower orthopedic surgeries.
Design: Randomized, controlled trial.
Methods: The study included 60 patients (20-60 years-old) who were American Society of Anesthesiologists physical status I
or II and were scheduled for obstetric, urological, or lower orthopedic surgeries under spinal anesthesia. The patients were randomly allocted into three groups. All groups received 2.5 ml of 0.5% hyperbaric bupivacaine by intrathecal injection. In addition, group I received 0.5 ml of normal saline, group II received 0.2 mg of nalbuphine, and group III received 0.4 mg of nalbuphine. The primary outcomes were the effective analgesic time, the onset and duration of sensory and motor block. Secondary
outcomes were the hemodynamic effects.
Results: The patients in group II and III had significantly earlier onset of sensory and motor block, longer duration of analgesia, and higher level of maximum sensory block compared to patients in group I. Meanwhile, there was no reported hemodynamic instability.
Conclusions: In spinal anesthesia, adding nalbuphine to bupivacaine had several benefits regarding the duration of analgesia, the onset of sensory and motor blocks and the sensory level, without significant adverse events.
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INTRODUCTION
Spinal anethesia using subarachnoid block is a very widely used
technique for various lower abdominal and lower limb surgeries. It is a
safe, effective, and low cost approach with good postoperative analgesia. Furthermore, it avoids the stress response and various disadvantage
of general anesthesia. Hence, subarachnoid block provides good alternatives to general anesthesia1). Bupivacaine is one of the most commonly
used local anaethetic. It acts at the nerve axon, and its effect lasts only
for 1.5-2.0 hours2). To increase the duration of its analgesic effect, a
number of intrathecal opioid adjuvants have been added through the
central neuraxial route3-5). Opioids act at intrathecal opioid receptors and
produce effective pain relief postoperatively6). However, adverse effects
like pruritis, postoperative nausea and vomiting, urinary retention, and
respiratory depression have been observed. Nalbuphine is a semi synthetic opioid with a mixed agonist and antagonist properties7). Binding
of nalbuphine to kappa opioid receptors throughout the brain and spinal
cord produces analgesia. It binds competitively to μ-receptors displacing other μ-agonists from the receptor without itself showing any agonist activity. Hence, nalbuphine decreases the incidence and severity of
μ-receptor-related side effects, and it has a minimal respiratory depressant effect with low abuse potential8,9). Earlier research work used variuReceived on January 7, 2022 and accepted on February 10, 2022
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os doses of nalbuphine and assessed its safety via the intrathecal route;
however, the most effective dose remains to be determined10-12). The current study aimed to assess the efficacy of different doses (0.2 mg and
0.4 mg) of nalbuphine as an adjuvant to intrathecal bupivacaine to prolong its analgesic effect and reduce its adverse events in obstetric, urological, and lower orthopedic surgeries.

METHODS
Study design, setting, and date:
This randomized, parallel group (1:1:1), controlled trial was conducted at Kasr Al Ainy Hospital, Cairo University, Egypt.
Eligibility criteria:
The present study included 60 patients (age, 20 to 60 years; height,
160 to 180 cm) who were American Society of Anesthesiologists (ASA)
physical status I or II and were scheduled for obstetric, urological, or
lower orthopedic surgeries under spinal anesthesia of duration between
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Figure 1: The trial CONSORT flowchart
Table 1: Demographic data (age and gender) of the studied groups.
Variable

Bupivacaine

0.2 mg Nalbuphine

0.4 mg Nalbuphine

(Group I)

(Group II)

(Group III)

(n = 20)

(n = 20)

(n = 20)

P-value

Age (years)

35.4 ± 10.2

36.2 ± 11.8

35.9 ± 9.7

0.974

Sex

M 45%, F 55%

M 65%, F 35%

M 65%, F 35%

0.334

M: male; F: female

45 and 60 minutes.
We excluded patients who had a history of allergy to the drugs used,
a history of pre-existing neurologic disease, or cardiac or respiratory
failure. Patients who were ASA III or IV and those with bleeding tendency, severe mitral or aortic stenosis, or infection at the injection site
were also excluded.
Randomization, allocation concealment, and blinding
Sixty patients were randomly allocated into three groups (20
patients each). Randomization and allocation concealment were done
independently by a researcher who was not associated with the care or
assessment of the patients. Allocation of patients was performed using
the sequentially numbered, opaque, sealed envelopes method13). The
envelopes were impermeable to intense light and the allocation
sequence was concealed from the physician assessing and enrolling participants. To prevent subversion of the allocation sequence, the name
and hospital admission number of the participant were written on the
envelope. Carbon paper transferred the information onto the allocation
card inside the envelope. Corresponding envelopes were opened only
after the enrolled participants completed all baseline assessments and it
was time to allocate the intervention. The study participants were kept
blinded to the allocation.

Interventions
Preoperative management:

All patients were subjected to detailed history taking and thorough
physical examination. The routine preoperative investigations were performed including hemoglobin level, platelet count, prothrombin time,
international normalized ratio, liver function tests, serum creatinine, and

random blood sugar.
Upon arrival to the operation room basic monitoring was applied.
After an 18-G intravenous line was secured, preload with lactated ringer
solution was started at room temperature, and ranitidine (50 mg) and
metoclopramide (10 mg) were given. Oxygen (5 L/min) was administered via a face mask during anesthesia, and the patients were covered
with drapes without any warming.
Intraoperative management:

Electrocardiography, heart rate, and oxygen saturation were monitored by pulse oximeter, and arterial blood pressure was measured noninvasively every 5 min until the end of the operation.
Spinal anesthesia was induced with patients in the sitting or lateral
positions. Povidone iodine solution was used as antiseptic for skin
preparation. The L3---L4 or L4---L5 interspace was chosen, and the overlying skin was anesthetized with local infiltration of xylocaine 2% (20
mg/mL). Lumbar puncture was performed in the midline using a 22-G,
beveled tip, Quincke spinal needle. After the needle was passed into the
subarachnoid space with aspiration of clear cerebrospinal fluid, the
intrathecal local anesthetic was diluted with the cerebrospinal fluid to a
final volume of 3.5 ml and injected over 5---10 sec.
All groups received 2.5 ml of 0.5% hyperbaric bupivacaine by intrathecal injection. In addition, group I received 0.5 ml of normal saline,
whereas groups II and III received 0.2 mg and 0.4 mg of nalbuphine (20
mg/ml), respectively.
After injection, the patients were put in the supine position. The
incidence of nausea, vomiting, and shivering were recorded. The sensory block level was assessed by pinprick every 2 minutes during the first
10 minutes then every 30 minutes. The onset of sensory block is the
time taken from the end of injection to loss of pin prick sensation at T10
dermatome. Motor block was assessed by Bromage's scale14) (0 = none,
1 = just able to move the knee but not the hip, 2 = able to move the foot
only, 3 = unable to move the knee or foot). Complete motor block is the
time taken from the end of injection to the development of grade 4
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Table 2: Onset of sensory and motor block, 2-segment regression, duration of analgesia, and level of sensory and motor
block.
Variable

Bupivacaine

0.2 mg Nalbuphine

0.4 mg Nalbuphine

(Group I)

(Group II)

(Group III)

P-value

(n = 20)

(n = 20)

(n = 20)

Onset of sensory block (min)

3 ± 0.09

2 ± 0.10

1 ± 0.12

< 0.001*

Onset of motor block (min)

4 ± 0.23

2 ± 0.17

2 ± 0.15

0.05*

2-Segment regression time of sensory block (min)

40 ± 5.21

60 ± 5.66

90 ± 6.45

0.08

Postoperative analgesia (min)

45 ± 7.18

90 ± 4.15

120 ± 5.14

< 0.001*

Level of sensory block (thoracic vertebra level)

6

4

2

< 0.001*

Level of motor block (Bromage score)

III>>>>11

IV>>>>9

III>>>>9

0.766

III>>>>9

IV>>>>11

IV>>>>11

*Significant

Outcomes
The primary outcomes were the effective analgesic time and the
characteristics of sensory and motor block (onset and duration).
Secondary outcomes included the hemodynamic adverse effects (mean
arterial blood pressure, heart rate, and oxygen saturation).
Statistical analysis

Figure 2: Heart rate (beat/min) at 1st, 2nd, 3rd, and 4th hour of
surgery.

motor block. The highest level of sensory block, duration of sensory
block (2 segment regression time from highest level of sensory block),
duration of motor block (time required for motor block return to
Bromage grade 1 from the time of onset of motor block) were also
assessed.
All patients were operated upon at the same operating room temperature (25 7℃). We prevented any method for warming the patients.
The heart rate, mean arterial pressure, and arterial oxygen saturation
(SPO2) were measured preoperatively, then every 10 min after subarachnoid block till the end of surgery. When the mean arterial blood pressure
decreased by 20% less than the preoperative level, intermittent doses of
diluted ephedrine (30 mg/ml) with saline were given in a concentration
of 3 mg/ml. Also atropine (1 mg/ml) was diluted with saline to a concentration of 0.1 mg/ml and was used to treat bradycardia (heart rate ≤
50 beat/minute). On completion of the surgery, the patient was shifted to
the recovery room.
Postoperative management:

In the immediate postoperative period, the level of consciousness
and hemodynamic parameters (respiratory rate, heart rate, oxygen saturation, and arterial blood pressure) were recorded hourly. The duration
of sensory block and the intensity of pain was assessed every 15 minutes for 2 hours by the visual analog scale (VAS)15). The VAS ranges
from 0, indicating no pain, till 10, indicating severe intolerable pain,
with variable degrees of ascending pain in between. Any patient presenting with VAS more than or equal to four was given an analgesic (a
nonsteroidal anti-inflammatory drug) by injection.
Adverse effects including nausea, vomiting, pruritus, hypotension,
bradycardia, and respiratory depression were recorded for the first 6 h
following the intrathecal injection and were managed according to the
usual protocols.

Statistical analysis was performed using the Statistical Package for
Social Sciences (IBM SPSS Statistics) for Windows, version 12.
Normally distributed data were summarized as mean ± standard deviation (SD), and groups were compared using unpaired t test. Qualitative
data were summarized as frequencies, and associations were tested
using Pearson's Chi-square test. The data were considered significant if
p value was equal to or less than 0.05.

RESULTS
A total of 60 patients who underwent obstetric, urological, or lower
orthopedic surgeries were randomly divided into three groups. All participants received the allocated intervention, and none of them was
excluded or lost during follow up (Figure 1). The age and gender among
the studied groups showed no statistically significant differences (Table
1). As shown in Table 2, the onsets of sensory and motor block were
significantly (P < 0.001) more rapid in groups II and III in comparison
with group I. The level of thoracic vertebral block was significantly
higher in groups II and III (T4 and T2, respectively) compared with the
control group (T6). The duration of analgesia was progressively prolonged in groups II and III compared with group I. Two-segment regression time of sensory block showed a non significant (P=0.08) increase
in groups II and III (60 ± 5.66 and 90 ± 6.45 min, respectively) compared with group I (40 ± 5.21 min). As regards Bromage score, the difference in the level of motor block was non significant among the studied groups. Concerning intraoperative and postoperative heamodynamic
monitoring, the heart rate decreased from the baseline with no statistical
differences between the three groups (Figure 2). The mean arterial blood
pressure slightly increased in the three groups from the baseline measurements with no significant differences (Figure 3). Some patients
needed vasoactive drugs, and the numbers of patients were comparable
in the three groups. Oxygen saturation showed non significant differences among the studied groups (Figure 4).

DISCUSSION
Spinal anesthesia is a commonly used technique for obstetric, urological, and lower orthopedic surgeries. Adverse events like bradycardia, hypotension, urinary retention, postdural headache and even death
may occur with spinal anaesthesia due to excessive high regional blocks
and toxicity of the anaesthetic drugs. Adding opioids as an adjuvant to
local anesthetics intrathecally minimizes the adverse effects and
improves the quality of intraoperative and postoperative analgesia16,17).
In this study, we used nalbuphine in different doses (0.2 mg and 0.4
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Figure 3: Blood pressure (mmHg) at 1st, 2nd, 3rd, and 4th hour
of surgery.

mg) as an adjuvant to bupivacaine intrathecally, aiming to identify the
optimum intrathecal dose of nalbuphine that prolongs the analgesic
effect of bupivacaine with minimal adverse events.
More rapid onsets of both sensory and motor block were noticed
with adjuvant 0.2 mg and 0.4 mg nalbuphine compared to that induced
by hyperbaric bupivacaine alone. Furthermore, the level of thoracic vertebral block reached up to T4 and T2 with adjuvant 0.2 and 0.4 mg nalbuphine, respectively compared to T6 with bupivacaine alone. Similarly,
Shakooh and Bhosle18) reported faster onset of sensory and motor block
with 0.8 mg nalbuphine added to bupivacaine compared to bupivacaine
alone. In contrast to these finding, Tiwari et al.19) found that addition of
200-400 μg nalbuphine as an adjuvant to bupivacaine did not affect the
level of block as most of their patients achieved T6 as the highest level
of sensory block. This could be due to inability of the intrathecal nalbuphine to affect the cephalic extension of sensory block as seen with
other intrathecal opioid agonists20).
The two-segment regression time of sensory block showed prolonged time with both 0.2 mg and 0.4 mg nalbuphine groups in comparison with bupivacaine alone but it did not reach statistical significance.
The difference in motor block levels was also non significant among the
studied groups. This is comparable with Tiwari et al.19) who reported
that 200 and 400 μg of intrathecal nalbuphine prolonged the 2-segment
regression time of sensory block of hyperbaric bupivacaine, but they did
not affect the duration of motor block. This contradictory result could be
attributed to the small number of our recruited patients.
Duration of analgesia was progressively prolonged in 0.2 and 0.4
mg nalbuphine groups compared with bupivacaine alone. Likewise,
Tiwari et al.19) and Mukherjee et al.21) found that 0.4 mg nalbuphine had
comparable postoperative analgesia and significantly less side effects
compared with the 0.8 mg nalbuphine. Meanwhile, the 0.2 mg nalbuphine had significantly shorter duration of effective analgesia compared
with 0.4 and 0.8 mg nalbuphine. The 0.8 mg nalbuphine has the advantage of longest duration of analgesia, but with increased side effects.
Culebras et al.9) investigated intrathecal nalbuphine in doses of 0.2, 0.8,
and 1.6 mg in 90 obstetric patients undergoing caesarean section and
reported 0.8 mg as the most effective dosage. Manjula et al.22) reported
good postoperative analgesia when 1 mg intrathecal nalbuphine was
used along with bupivacaine intrathecally. A combination of bupivacaine and nalbuphine produce synergistic effect with prolonged duration
of analgesia. It could be attributed to their mechanism of action.
Bupivacaine acts mainly by block of voltage-gated sodium channels in
the axonal membranes and causes presynaptic inhibition of calcium
channels23). Nalbuphine has mixed agonist-antagonistic effect and inhibits the release of neurotransmitters that mediate pain, such as substance
p. It also inhibits post synaptic interneurones and outer neurones of the
spinothalamic tract which transport nociceptive information7). Hence,
the addition of nalbuphine to bupivacaine prolongs the duration of intra
and postoperative analgesia and reduces the need for postoperative analgesic drugs.
Regarding safety issues, our results showed that the mean blood
pressure, heart rate, and oxygen saturation were comparable with no
reported hypotention or oxygen desaturation among the studied groups.
Similar findings were reported by other researchers9,19) showing no gross
hemodynamic changes throughout their research work. Further, animal
studies12) found no behavioral or systematic histopathologic abnormalities. Neurotoxicity of intrathecal nalbuphine have never been reported

Figure 4: Oxygen saturation (%) of the studied groups.

since its usage. Several previous studies were even conducted with
intrathecal nalbuphine in pregnant patients, but no neurotoxicity was
reported in any of them9). In 2005, the FDA advised that nalbuphine may
be used during labor and delivery when clearly indicated and if the
potential benefit outweighs the risk. Hence, the use of nalbuphine along
with bupivacaine causes no gross hemodynamic disturbances even with
increasing the dosage from 0.2 to 0.4 mg.
Unfortunately, the number of participants was small. However, our
results may pave the way for larger trials recruiting patients based on
sample size calculation. Additional studies with different doses of nalbuphine are needed to figure out the optimum nalbuphine dose that
improves the quality of spinal anesthesia without producing serious
adverse effects.

CONCLUSION
In conclusion, adding nalbuphine to bupivacaine in spinal anesthesia prolonged the duration of intraoperative and postoperative analgesia,
shortend the onset of sensory and motor block, and increased the level
of thorathic sensory block with no reported adverse events.
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