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Summary

Introduction: Pentazocine has been used as only anesthetic for subarachnoid block in various infraumbilical sur-
geries but the role of pentazocine as an additive to local anesthetic in subarachnoid block has not been adequately 
evaluated. The study aims to compare the effect of pentazocine with fentanyl when added to 3.5 ml of 0.5% bupi-
vacaine heavy for subarachnoid block in abdominal hysterectomy. Methods: A total of 150 patients undergoing 
abdominal hysterectomy were randomly distributed to group P, F and D with 50 patients in each group. Group P 
received 7.5 mg of pentazocine, Group F received 25 mcg of fentanyl and group C received 0.5 ml of normal saline 
as an additive to 3.5 ml of 0.5% bupivacaine heavy for spinal anesthesia. Duration of sensory and motor block 
along with duration spinal analgesia were compared among the groups. Parametric and nonparametric data were 
analyzed by one-way ANOVA and the Kruskal-Wallis test respectively. Results: Sensory block duration in group P 
(142.8±17.42 min) and F (155.58±10.78 min) were comparable (P 0.498). No significant difference was observed 
between group P (524.58±31.01 min) and F (552.42±31.11 min) regarding motor block (P 0.927). Duration of 
spinal analgesia was also similar in group P (485.00±30.93 min) and F (513.20±30.81 min) (P 0.931). Duration 
of block and spinal analgesia was significantly less in group D compared to other groups. Conclusion: For spinal 
analgesia and extension of block (sensory and motor), intrathecal pentazocine (7.5 mg) is just as effective as 25 
mcg fentanyl with no side effects.
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Manuscript:

Introduction: For abdominal hysterectomy, spi-
nal anesthesia (SA) is typically recommended, 

not only because it is relatively easy to administer 
but also lessens intraoperative blood loss and the 
stress reaction to surgery. Additionally, spinal ane-
sthesia has been shown to reduce the incidence of 
postoperative thromboembolism.1,2

Compared to epidural anesthesia, SA has the 
disadvantages of a shorter block length and a 
shorter duration of postoperative analgesia, but it 
also has a faster onset, better blockade, and a low-
er failure rate.3 This problem has been addressed 
to some extent by adding intrathecal adjuvant 

particularly opioids which also improves the quali-
ty of block by blunting visceral sensation.4

Among the opioids, fentanyl is probably most 
widely used without significant side effects. Fenta-
nyl has been used intrathecally in different types of 
non-obstetric surgery in the dose range of 7.5–25 
µg. The majority of research on lower limb and low-
er abdomen surgery has used 25 µg of fentanyl.5-13

In the recent past, one study has reported the 
combination of 0.5% hyperbaric bupivacaine and 
pentazocine as an adjuvant and compared its effect 
with nalbuphine,14 but as an adjuvant to 0.5% hy-
perbaric bupivacaine, the effects of intrathecal pen-
tazocine and fentanyl have not yet been compared.

We hypothesize that no difference would be 
observed between intrathecal pentazocine and 
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fentanyl concerning the duration of block and spi-
nal analgesia.

Objective: Comparing the length of sensory 
block was the study’s main goal when 25 µg fen-
tanyl and 7.5 mg pentazocine were used intrathe-
cally for abdominal hysterectomy along with 0.5% 
bupivacaine heavy. The secondary goals were to 
compare how long the motor block and spinal an-
algesia lasted.

Methods:

After institutional ethical committee approval 
(MMC/ICE-2020/309 dated 11/02/2020) and reg-
istration at Clinical Trial Registry- India (CTRI 

/2020/07/026822 dated 27/07/2020) this rand-
omized, prospective, double-blinded and con-
trolled trial was done in this tertiary care institute 
at gynecology operation theatre over the period of 
12 months (August 2020 to July 2021) abiding by 
the principals of the Declaration of Helsinki, 2013.

Initially eligibility of 167 patients was evaluated. 
Twelve individuals did not fit the inclusion criteria, 
and five patients declined to take part in the trial. 
Following each patient’s signed informed consent 
to take part in the study and utilize their data for 
educational and research purposes, the current 
study included 150 ASA class I and II patients un-
dergoing elective abdominal hysterectomy, aged 
18 to 60 years. (Figure 1). The current study only 

Figure 1. �Consolidated Standards of Reporting Trials (CONSORT) 2010 Flow diagram showing pa-
tient disposal in the study
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included participants with BMIs between 18.5 and 
24. The study did not include the patients with 
neurological, mental, hepatic, renal, or cardio-res-
piratory disorders. The study also excluded the pa-
tients with subarachnoid block failure, conversion 
to general anesthesia, any contraindication for spi-
nal anesthesia, and medication allergies.

Three groups of fifty patients each were randomly 
selected from all the patients. Using the program ran-
domizer.org, a computer-generated random number 
table was used to divide the integers into three groups 
at random. A sealed, opaque envelope with a number 
from one of the three groups was given to the patient 
as part of the randomization process.

Intrathecal 0.5% hyperbaric bupivacaine 3.5 ml 
and fentanyl 25 µg (0.5 ml) totaling 4 ml of study 
medication were administered to Group F. Group 
P was given 3.5 ml of 0.5% hyperbaric bupivacaine 
and 7.5 mg of pentazocine (made in 0.5 ml of nor-
mal saline). Group C received the same dosage of 
0.5% hyperbaric bupivacaine in addition to 0.5 ml 
of normal saline. All intrathecal preservative free 
study drug formulations were prepared by another 
anesthesiologist according to the group allocation 
of the patient by opaque sealed envelope technique 
under strict aseptic precautions. Anesthesiologist, 
who prepared the study drug, did not participate 
in the process of spinal anesthesia and data collec-
tion. The anesthesiologist, who performed the sub-
arachnoid blocks, also recorded the data.

Patients were brought into the operation room 
following a thorough pre-anesthetic examination. 
The pre-anesthetic examination included an expla-
nation of the 10–point visual analogue scale [VAS] 
scoring system for evaluating postoperative pain. 
Any sort of premedication was not administered. 
Ringer’s lactate (RL) solution was started in the 
operating room after an 18 G intravenous cannu-
la was placed on the non-dominant hand. Heart 
rate (HR), systolic blood pressure (SBP), diastol-
ic blood pressure (DBP), mean arterial pressure 
(MAP), respiratory rate (RR), and peripheral ar-
terial oxygen saturation (SpO2) were all measured. 
After injecting 1 milliliter of 2% lignocaine into the 
skin, a 26G Quincke spinal needle was used to ex-
ecute a subarachnoid block under stringent aseptic 
circumstances in sitting positions at the level of the 
L3-L4 or L2-L3 intervertebral space. The patients 
were kept in a supine position right after the suba-
rachnoid block.

For the first 30 minutes after the subarachnoid 
block was administered, intraoperative SBP, DBP 
and MAP were recorded every five minutes. After 
that, they were monitored every ten minutes un-
til the procedure was finished. RR, HR, and SpO2 
were monitored continuously. HR, NIBP, and RR 
were measured every 30 minutes for the first hour 
following surgery, and then every hour for the next 
six hours.

For the first 20 minutes, 20 ml/kg of RL was 
transfused; for the remainder of the intraopera-
tive duration, 10 ml/kg/h.15 SBP < 90 mmHg or 
< 70% of the baseline value was used to diagnose 
hypotension, which was treated with 300 ml of ex-
tra fluid or, if no improvement was seen within 5 
minutes, mephentermine (6 mg) intravenously.15 
Intravenous atropine (0.6 mg) was used to treat 
bradycardia (60 beats per minute or less). Intrave-
nous ondansetron (4 mg) was used to treat nausea 
and vomiting.

Every two minutes after SA was administered, 
insensitivity to a cold alcohol swab was examined 
bilaterally in the midclavicular line at the T10 der-
matome to assess the time of sensory block onset. 
Maximum sensory block reached was recorded. 
Following the start of surgery, sensory testing was 
carried out in a similar manner every 15 minutes 
until the two-segment regression of the sensory 
block. The time between the start of the block and 
the time needed for two-segment regression was 
used to calculate the duration of the sensory block.

The Bromage scale was utilized to assess the de-
gree of motor block in patients. This scale catego-
rizes motor function into four levels: Score 1 indi-
cates inability to move both feet and knees; Score 2 
signifies movement of the feet only; Score 3 corre-
sponds to movement of the knees only; and Score 
4 represents full flexion of the knees. Following the 
administration of spinal anesthesia (SA), assess-
ments were performed on both sides at three-min-
ute intervals over a period of up to 15 minutes. The 
onset of motor block was determined by measur-
ing the time from the administration of SA un-
til both sides achieved a Bromage score of 3. The 
highest level of motor block attained during this 
period was recorded. The duration of motor block 
was defined as the time elapsed from the start of 
the block until a Bromage score of 4 was achieved, 
indicating complete motor recovery. This system-
atic evaluation allowed for precise monitoring of 
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motor function changes and the duration of anes-
thesia effects.

Hypotension, bradycardia, nausea, vomiting, 
sedation, pruritus, shivering, and respiratory de-
pression were among the side effects noted.

The duration of spinal analgesia was defined 
as the interval between the onset of sensory block 
and the administration of rescue analgesia, which 
was administered with 75 mg aqueous diclofenac 
sodium intramuscularly. Postoperative analgesia 
was measured using VAS every 15 minutes until 
the patient complained of VAS score ≥ 4.

The duration of sensory block (time for two-seg-
ment regression) was used as the main result to esti-
mate the sample size. Two-segment regression took 
155.56 ± 13.45 minutes for group F and 144.59 ± 
16.36 minutes for group P, according to a pilot study 
with 15 patients in each group. Considering the 
confidence interval (CI) to be 95% and the power of 
the study 95%, the samples required in each group 
were estimated to be 46 when 1:1 patient allocation 
was done. We enrolled a total of 150 patients for the 
trial, with 50 patients in each group to account for 
losses and dropouts. PS Power and Sample Size Cal-
culator version 3.1.2, which was published in Au-
gust 2014, were used to calculate sample size.

Categorical values were reported as percent-
ages, and all nominal values were expressed as 
mean ± standard deviation (SD). The findings 
were examined using unpaired When comparing 
two groups, the Mann-Whitney U-test was used 
for nonparametric data and the Student’s t-test for 
parametric data. Three groups were compared us-
ing the Kruskal-Wallis test for nonparametric data 
and one-way ANOVA for parametric data. For cat-
egorical data, the Chi-square test and Fisher’s ex-
act test were applied as needed. P value < 0.05 was 
considered statistically significant. All statistical 
tests were be done by “IBM SPSS Statistica version 
19” released in 2010.

Results:

In the current investigation 150 subjects were 
enrolled and dispersed at random in three groups 
each consisting of 50 patients. There were no dro-
pouts, so data of all 150 patients were analyzed. 
(Figure 1)

From Table 1 it was observed that age, height, 
weight, BMI, length of operation, and ASA status 
were all similar between the groups.

While there was no discernible difference be-
tween groups F and P, the onset of sensory and mo-
tor block was substantially faster in groups F and P 
than in group C (p < 0.05). Both groups F and P 
had comparable duration of motor block and sen-
sory block (as determined by two segment regres-
sion), but both were noticeably longer than gro-
up C. Although there was little difference betwe-
en groups F and P, the duration of spinal analgesia 
was considerably longer in groups F and P than in 
group C. (Table 2)

Each group had a similar height of sensory block 
(Table 3). Table 4 suggests that the groups’ inciden-
ce of adverse events throughout the intraoperative 
and postoperative phases was comparable.

Over the course of the trial, there was no discer-
nible difference among the groups in mean arterial 
pressure or heart rate.

Discussion: The length of sensory block, motor 
block, and spinal analgesia did not differ signifi-
cantly between the pentazocine and fentanyl gro-
ups in the current investigation. However, com-
pared to the other two groups, the control gro-
up’s block and spinal analgesia lasted much shor-
ter. Both the incidence of adverse effects and the 
height of the sensory block were similar amongst 
the groups.

Because of the limited availability of fentanyl 
due to narcotic law in several areas of our coun-
try option of adjuvant becomes restricted.17 Other 
non-opioids classes of drugs particularly alpha 2 
agonists are widely used with intrathecal bupivaca-
ine in an attempt to prolong the duration of block 
and spinal analgesia but hypotension and bra-
dycardia often preclude their use,18 so the search 
of an alternative adjuvant for subarachnoid block 
along with bupivacaine is always on.

When administered intravenously, 30 mg of pen-
tazocine is equal to 10 mg of morphine, which is li-
kewise equal to 100 µg of fentanyl.[19] An equipo-
tent dose of pentazocine (7.5 mg) and fentanyl (25 
µg) have been used in the current study to assess the 
efficacy of intathecal pentazocine compared to fen-
tanyl as adjuvant with hyperbaric bupivacaine.

Pentazocine is an agonist antagonist opioid that 
blocks the spinal cord’s pain pathway by acting on 
kappa receptors.19 There have been prior reports of 
using pentazocine intrathecally as the only anest-
hetic for orthopedic procedures involving the lo-
wer abdomen and lower limbs.20,21 Administrati-
on of pentazocine in the epidural route has been 
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described with local anesthetic in lower limb ort-
hopedic surgery with lengthening of the analgesic 
period following surgery.22

The chemical structure of pentazocine, a deri-
vative of benzomorphan, is somewhat similar to 
that of a local anesthetic. Both have an aromatic 
ring, which is joined to the nitrogen moiety via an 

intermediary chain. Due to this structural simila-
rity Cheun JK et al used intrathecal pentazocine 
as the sole anesthetic for total abdominal hysterec-
tomy at a dosage of 1.5 mg/kg where they obser-
ved adequate analgesia along with a notable senso-
ry and motor block.23

Table 1. Demographic Profile

Group F (n = 50) Group P (n = 50) Group C (n = 50) P value
Age (years) 43.04 ± 9.604 43.14 ± 9.612 42.14 ± 11.14 0.904

ASA status (I/II) 38/12 36/14 35/15 0.790
Weight (kg) 57.78 ± 6.36 54.86 ± 4.56 55.98 ± 5.91 0.592
Height (cm) 159.62 ± 6.20 159.52 ± 5.92 158.70 ± 5.39 0.695
BMI (kg/m2) 20.68 ± 1.89 21.56 ± 1.56 21.37 ± 1.88 0.623

Duration of surgery (min) 87.272 ± 16.61 89.045 ± 15.82 88.59 ± 15.75 0.994

Group F: Intrathecal pentazocine, Group P: Intrathecal fentanyl, Group C: Intrathecal normal saline, BMI: Body mass index, 
ASA: American Society of Anesthesiologists

Table 2. Block characteristics:

Duration in min Group F
(n = 50)

Group P
(n = 50)

Group C
(n = 50) P value

Onset of Sensory Block (min) 2.54 ± 1.09 3.42 ± 1.16 5.74 ± 0.82
F vs. C 0.043
P vs. C 0.004
F vs. P 0.451

Onset of Motor Block (min) 2.60 ± 0.98 3.26 ± 0.96 5.16 ± 0.76
F vs. C 0.014
P vs. C 0.030
F vs. P 0.778

Duration of sensory block (min) 155.58 ± 10.78 142.8 ± 17.42 70.50 ± 6.28
F vs. C<0.001
P vs. C 0.002
F vs. P 0.498

Duration of motor block (min) 352.42 ± 31.11 324.58 ± 31.01 274.34 ± 16.34
F vs. C 0.001
P vs. C 0.002
F vs. P 0.927

Duration of spinal analgesia 513.20 ± 30.81 485.00 ± 30.93 348.96 ± 16.70
F vs. C 0.001
P vs. C 0.002
F vs. P 0.931

Group F: Intrathecal pentazocine, Group P: Intrathecal fentanyl, Group C: Intrathecal normal saline

Table 3: Highest Level of Sensory Block

Level of 
Sensory Block

Group F
(n = 50)

Group P
(n = 50)

Group C (n = 50) P value

No. % No. % No. %
T6 3 6.0 4 8.0 5 10.0 0.778
T7 1 2.0 6 12.0 5 10.0 0.173
T8 8 16.0 13 26.0 15 30.0 0.338
T9 4 8.0 3 6.0 2 4.0 0.716

T10 10 20.0 12 24.0 10 20.0 0.882
T11 15 30.0 5 10.0 8 16.0 0.059
T12 9 18.0 7 14.0 5 10.0 0.564

Group F: Intrathecal pentazocine, Group P: Intrathecal fentanyl,
Group C: Intrathecal normal saline, T: Thoracic dermatome

INTRATHECAL PENTAZOCINE AND FENTANYL AS ADJUVANT TO BUPIVACAINE IN SUBARACHNOID BLOCK FOR ABDOMINAL HYSTERECTOMY: A RANDOMIZED, 
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Nair J et al. in 2013 conducted a single-blin-
ded comparative trial between intrathecal 60 mg of 
pentazocine (as sole anesthetic agent) and 10 mg of 
0.5% bupivacaine heavy in patient posted for lower 
limb operation. Pentazocine had a shorter duration 
of sensory block than bupivacaine, but it had a lon-
ger duration of motor block and spinal analgesia.21

In another study by Arulmozhi KS et al, 1-1.5 
mg/kg pentazocine was used intrathecally for lo-
wer abdominal surgery and good surgical anesthe-
sia was observed for 103 min with prolonged post-
operative analgesia.20

None of the studies that used intrathecal pen-
tazocine as sole anesthetic have reported any seri-
ous adverse effects except nausea and vomiting.20 
On the contrary, hemodynamic changes were less 
when compared to bupivacaine.21

Despite being used as sole anesthetic in high 
doses, very few studies have been done so far using 
pentazocine in conjunction with a local anesthetic 
for neuraxial block. For epidural anesthesia during 
orthopedic surgery of lower limb, Arya et al. em-
ployed 30 mg of pentazocine with 0.5% bupivaca-
ine (20 ml) and found that the duration of action 
was longer than that of 50 µg of fentanyl with the 
same volume of 0.5% bupivacaine.22

Recently, Boddu et al. compared 3 mg of penta-
zocine with 0.8 mg of nalbuphine as an adjunct to 
3.2 ml of 0.5% bupivacaine heavy intrathecally and 
observed the extent of spinal analgesia with penta-
zocine was 339.3 min. [14] The difference in the ob-
servation from our study (485 min in pentazocine 
group) could be due to dosage discrepancy in the 
two trials.

This trial also has limitations. The VAS sco-
re and analgesic requirements in the first 24 hours 
have not been compared between the groups in this 

study. In the current trial single dose of pentazoci-
ne was used. Previous studies have used higher do-
ses of intrathecal pentazocine without any signifi-
cant adverse effects. 20,21 Due to higher lipid solu-
bility and lesser rostral spread of pentazocine chan-
ce of respiratory depression is less with pentazoci-
ne.19 Therefore, compared to traditional opioids, 
future research employing a greater dose of intrat-
hecal pentazocine as an adjuvant to 0.5% bupivaca-
ine heavy in various surgical procedures may pro-
duce better analgesia and longer anesthesia.

Conclusion

According to the current study, 7.5 mg of pen-
tazocine combined with 0.5% bupivacaine heavy 
can be administered intrathecally in place of 25 µg 
of fentanyl to prolong sensory block, motor block, 
and post-operative analgesia without causing any 
serious side effects.
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