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ABSTRACT Background: Epidural narcotic agonists like Fentanyl and Morphine has been studied as an adjunct to
Bupivacaine for intraoperative and to provide postoperative epidural analgesia. Side effects like Pruritus, Nausea,
vomiting, respiratory depression, and urinary retention occur with their use. The search for an effective analgesic with
no or low incidence of side effects is continuing. Aims and objective: To evaluate the Onset of anaesthesia and Duration
of analgesia with epidural administration of Butorphanol and Fentanyl in 2 groups. Observe and compare side effects
between these groups during the postoperative period. Material and Methods: We did this study on 60 patients with
Orthopaedic fractures (lower limb) treated with IM IL nailing the femur and tibia distributed to two groups of 30 each.
Surgery was done under the CSE technique, with Group A receiving Butorphanol and Group B Fentanyl as an adjuvant.
The Onset, Duration of analgesia and side effects were recorded in each group. Results: The Onset of analgesia was more
rapid in the Fentanyl group (3.26+/- 0.95) than in the Butorphanol group (6.54 +/-1.10). Duration of analgesia was more
extended in the Butorphanol group (330 +/- 62 minutes) compared to the Fentanyl group (210 +/- 32 minutes). The
quality of analgesia is better in the Butorphanol group (80%) than in the Fentanyl group (43%). Side effects were more in
Group B than in Group A. Conclusion: Epidural Fentanyl has faster Onset of analgesia. Epidural Butorphanol has a
longer Duration of analgesia with better quality analgesia. In addition, Epidural Butorphanol has fewer side effects when
compared to Fentanyl.
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Introduction

The relief of postoperative pain is a subject that has been receiv-
ing increasing attention in the past few years after the advent of
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anaesthesia. Relief from pain is the most frequent indication for
surgical intervention, regardless of the nature of the operation.
Fortunately for humanity, the immediate problem of relieving
pain during operation has been satisfactorily solved; at least
from the patient’s point of view, but such is not the case with
postoperative pain.

Postoperative pain does not directly cause death, even
though inhibiting coughing may cause postoperative pulmonary
complications. It is short-lived and is probably often forgotten
by the patients, however unpleasant it was at that time. For
these reasons, postoperative pain has been considered a low
priority in surgical practice. Treatment is usually delegated to
junior and inexperienced medical staff, and nursing staffs are
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often too busy to administer even the frequently inadequate
prescriptions for pain-relieving drugs adequately.

The incidence of postoperative pain varies with individual
patients but is primarily governed by the site and nature of the
operation. Pain after an operation is primarily a result of a direct
injury caused to the tissues but may be further aggravated by
associated reflex muscle spasms or visceral distention. It is of
two distinct types: a dull steady pain at rest and a more severe
stabbing pain associated with movement. Postoperative pain is a
self-limiting phenomenon, most intense during the first 24 hours
and diminishes during the next 24 hours. Pain is minimal after
3 to 4 days following surgery. However, postoperative pain is
often associated with an increased incidence of other unpleasant
symptoms like Nausea, vomiting, and sweating and can cause
postoperative haemodynamic alterations.

Management of postoperative pain has not been easy since
the study of it has been difficult. Therefore, postoperative pain
management has been done in two phases: the preventive aspect
and the actual pain treatment.

General methods used to decrease postoperative pain are:

a) Drug treatment: Analgesics, Opioids, antispasmodics, anxi-
olytics given IV, epidural route based on drugs.

b) Regional blocks.

c) Entonox inhalation.

d) Cryoanalgesia.

Epidural narcotic agonists like Fentanyl, Morphine have been
studied as an adjunct to Bupivacaine for intraoperative and to
provide postoperative epidural analgesia. However, side effects
like Pruritus, Nausea, vomiting, respiratory depression, and
urinary retention occur with their use. Therefore, the search for
an effective analgesic with no or low incidence of side effects is
continuing.

Since the newer narcotic analgesics are no more effective than,
the older ones, better analgesia can only follow more efficient
administration methods, and there is certainly more room for
improvement here. In addition, intermittent intramuscular in-
jections, even when carried out at regular intervals, have been
shown to produce fluctuations and unpredictable blood levels
of the narcotic.

If analgesia is adequate, the peak blood levels may be dan-
gerously high. Most attention is directed toward the continuous
intravenous infusion of narcotics using mechanically driven
syringes. Demand analgesia is another approach to give the
patient a continuous period of pain relief. These methods are
always potentially dangerous if constant monitoring is not avail-
able. The problems of respiratory depression and cardiovascular
depression can be severe.

Despite the availability of many techniques to reduce postop-
erative pain, the search is for a safe, simple and readily available
procedure to lessen the postoperative pain.

The discovery of opiate receptors in the dorsal horn of the
spinal cord led to the idea that the subarachnoid injection of
small doses of opiates could provide segmental analgesia by
direct action at these sites. Furthermore, comparable results
could be achieved by injecting Morphine into the epidural space.
Very soon, various studies were taken up in different parts of
the world, throwing more light on the pain-relieving efficacy of
epidural and intradural narcotic analgesics.

The present study is to evaluate the efficacy and complica-
tions of epidural Butorphanol and Fentanyl as an adjuvant to

epidural Bupivacaine to find out the better opioid drug with
fewer side effects in relieving postoperative pain relief for lower
limb orthopaedic surgeries.

Review of Literature

Opioids have been administered for hundreds of years to allay
anxiety and reduce pain associated with surgery.

In general, extradural analgesia has started slowly in surgi-
cal patients, despite enthusiastic reviews by studies done by
Bromage [1]. However, they stated that Extradural blockade
showed considerable improvement in respiratory function in
cases of the blockade.

The identification of specific receptors in the substantia gelati-
nosa of posterior horn cells of the spinal cord and in the brain
by S.M. Synder, which are sensitive to narcotics and isolation of
endogenous lipids in the brain by Synder and Simon (1976) [2]
has created new concepts for the treatment of pain with opioids.

A study regarding the treatment of postoperative pain with
peridural administration of opioids was done by Synder [2].
They stated that Morphine is useful for epidural pain treatment,
especially for more extended treatment periods, due to the ex-
cellent analgesia and low systemic concentrations. However,
as there is an increased risk of respiratory depression during
continuous treatment, these opioids should not be given over
more extended treatment periods.

Butorphanol is a lipid-soluble opioid with a potent k-receptor
agonist & weak µ-receptor agonism. It has potent analgesic and
sedative properties without the side effects of opioids like respi-
ratory depression [3]. Butorphanol has been used for postoper-
ative analgesia and labour analgesia for many years. Fentanyl,
a highly lipid-soluble, potent µ-receptor agonist and phenyl
piperidine derivative, has a rapid onset and short Duration of
action[3]. Previous studies have compared these two narcotics
for postoperative epidural analgesia.

Quisqueya T et al. [4] in 1991 compared epidural Butorphanol
in doses of 1mg, 2mg and 4mg with Morphine 5mg and reported
that each dose of Butorphanol produced more significant pain
relief than Morphine at 15, 30, 45 and 60 minutes (p <0.05).
Hwang KB, Chung CJ, Lee et al. [5] 2004 compared the analgesic
efficacy of epidural Butorphanol and epidural Fentanyl and
concluded that there was no significant difference in the quality
of analgesia between the two groups.

Asit Kothari et al. [6] 2015 had done a study to compare
epidural Butorphanol and Fentanyl in lower abdominal surg-
eries and reported that the Onset and completion of sensory anal-
gesia were earliest in Bupivacaine-Fentanyl (BF) group, followed
by the Bupivacaine-Butorphanol (BB) group and Bupivacaine
(B) group, Duration of analgesia were prolonged significantly in
BB group followed by BF group as compared with B group.

Swarna Banerjee and Shaswat Kumar [7] 2016 had done a
study to compare epidural Butorphanol and Fentanyl in lower
abdominal surgeries and reported that Fentanyl produces the
faster Onset of analgesia with adverse effects like Pruritus. On
the other hand, Butorphanol administered epidurally has the
advantage of a longer Duration of analgesia than Fentanyl or
epidural nalbuphine with side effects such as Nausea, vomiting,
and sedation.

Our study compares the efficacy of epidural Butorphanol
versus the efficacy of Fentanyl as an adjuvant to Bupivacaine for
intraoperative epidural anaesthesia & postoperative analgesia
in lower limb orthopaedic surgeries involving femur and tibia.
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Materials and Methods

This study was a Prospective randomised, double-blind control
study conducted at a Tertiary care centre from December 2020
to October 2022. After getting an ethics review by the Institu-
tional ethical committee (IEC) for the study, Patients presenting
with lower limb fractures planned for surgery are included in
the study. They were advised for preoperative investigations,
and after tests, the patient is planned for surgery. In addition,
patients were familiarised with the VAS score.

This study was conducted on 60 ASA I and II patients be-
tween 18 to 50 years of age. These patients were randomly
distributed into two groups 30 patients each who are randomly
allocated, Group A receiving 18ml 0.5% Bupivacaine with 1ml
Butorphanol (1mg) and Group B receiving 18ml 0.5% Bupiva-
caine with 2ml Fentanyl (100 mcg) as an adjuvant epidurally
during surgery.

Patients were positioned in lateral decubitus posture; Epidu-
ral space was identified with an 18G Tuohys needle using the loss
of resistance to air technique. The epidural catheter is threaded
into the epidural space. After ruling out the intrathecal or in-
travascular placement of a catheter, the study drug is injected
into the epidural space based on the group allocated to the pa-
tient.

The Onset of analgesia is measured as the time taken after
giving the drug till the first loss of pinprick sensation. The
quality of analgesia was graded as follows:

a) Good- No complaint of pain or discomfort during the pro-
cedure

b) Fair- Pain or discomfort felt only during specific stages of
the procedure, like visceral/peritoneal traction.

c) Poor-Pain during surgery needs a top-up with an epidural
local anaesthetic solution.

Duration of analgesia is recorded as the time taken from the
Onset of analgesia up to the time when VAS reached a score
of 5. Complications like Nausea, vomiting, urinary retention,
headache, Pruritis and respiratory depression, if any, were noted
and treated accordingly.

Results

The mean age group in our study was 40.23 years in Group A
and 40.54 years in Group B, showing no statistical difference
between the groups. The sex distribution in both the groups was
comparable Group A – Male: Female of 18:12 and Group B 17:13.
(Table and Graph I)

Graph 1 Sex distribution.

ASA grade in our study was statistically significant, with
Group A showing grade I: II of 13:17 and Group B showing
14:16. These parameters were allocated equally so that both
groups are ideally randomised. (Table and Graph II)

Graph 2 ASA distribution.

The Onset of analgesia measured in the 2 groups had a sta-
tistically significant difference, with Group B (5.26+/- 0.95 min)
having faster Onset of analgesia than Group A (9.54 +/-1.10).

Duration of analgesia was longer in Group A (410 +/- 62
minutes) in comparison to Group B (295 +/- 32 minutes) with t
= 8.62; p <0.001. (Table III)

There is no significant difference in HR, BP, or RR, which
were monitored postoperatively for 24 hours.

The quality of analgesia in our study was recorded in each
patient after the end of the postoperative phase. In our study,
among Group A, 24 (80%) patients had good analgesia, 4(13.3%)
patients had Fair analgesia, 2 (6.66%) patients had Poor quality
analgesia. Group B had 13 (43.3%) patients with good-quality
of analgesia, 11 (36.6%) patients with acceptable quality and 6
(20.1%) patients with poor-quality of analgesia.

Side effects were more in Group B (Pruritis, vomiting, Respi-
ratory depression) than in Group A (Sedation). Group A showed
Pruritis in 2 (6.66%) patients, Nausea/vomiting was noted in
3 (10%) patients, while Group B showed Pruritis in 6 (20%) pa-
tients, Nausea/vomiting in 9 (30.1%) patients. No patients in
our study had reported Respiratory depression. (Table IV)

Discussion

The Onset of analgesia in our study showed a significant dif-
ference between Group A (9.54 min) and Group B (5.26 min),
showing Fentanyl 100mcg adjuvant causing faster Onset of anal-
gesia than Butorphanol, similar to studies mentioned below.
(Table V)

The mean Duration of analgesia in Group A was 410 min-
utes (6.83 hours), whereas in Group B was 295 min (4.91 hours).
Our study was consistent with those observed by Cousins and
Marther et al. [10] and Rutter et al. [9], who observed that
the mean Duration of analgesia with epidural Fentanyl was
5.7 hours and 5.2 hours, respectively. In addition, Malik et
al. [14] 2006 studied the Duration of analgesia with epidural
Butorphanol in varying doses. They observed that epidural Bu-
torphanol produced a significantly longer duration of analgesia
when compared to Fentanyl.
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Table 1 Age distribution
Mean SD T value p-value

Age
Group A 40.23 6.02

0.184 0.85
Group B 40.54 4.5

Table 2 ASA distribution.
I II

ASA
Group A 13 14

Group B 17 16

Table 3 Onset and Duration of analgesia.
Group A Group B T value P value

Onset of Analgesia 9.54 5.26 13.162 0.0001

Duration of Analgesia 410 295 7.371 0.0001

Table 4 Side effects distribution in both groups.
Side effects Group A Group B

Pruritis 2 6

Nausea/vomiting 3 9

Respiratory depression 0 0

Table 5 Onset of analgesia comparison with previous studies.
Fentanyl Butorphanol

Author Onset Author Onset

Naulty JS et al [8] 3-6 min Mok et al [11] 10 min

Rutter DV et al [9] 5 min Maurice Lippmann [12] 15 min

Cousins and Mather et al. [10] 5-10min Abboud et al. [13] 15 min
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Duration of analgesia was similar to a study by Asit Kothari
et al. [6], showing 296 min with Fentanyl and 347 min with
Butorphanol which showed a statistically significant difference
between Fentanyl and Butorphanol with Butorphanol providing
a longer Duration of analgesia. Furthermore, the results of this
study were similar to the study done by Banerjee and Pattnaik
[7] with a Duration of analgesia with Butorphanol of 481 min
and Fentanyl of 178 min.

Quality of analgesia as recorded in our study showed Good,
Fair, and Poor of 80%, 15%, and 5%, respectively, with Butor-
phanol and 45%, 40%, and 15% with the Fentanyl group, which
was similar to studies done by Banerjee and Pattnaik [7], Asit
Kothari et al. [6].

Opioid usage is mainly restricted due to the side effects of
their use, mainly Pruritis, Nausea/Vomiting, and Respiratory
depression. The incidence of Pruritus was higher in Group B
(20%) as compared to Group A (6.6%).

Previous studies have documented the incidence of Pruritus
with epidural Fentanyl to be 23%, 41% [7,15]. In previous studies,
Pruritus has been observed in a few patients receiving epidural
Butorphanol, 1.4% and 3%. Our study is in accordance with
these studies.

The incidence of Nausea was higher in Group B (30%) as com-
pared to Group A (10%). This was in accordance with previous
studies by Abboud et al. [13] and Naulty et al. [8].

Conclusion

Opioids have been used as an adjuvant in epidural to relieve
postoperative pain. However, this is thought to have serious
side effects like Nausea, Pruritis, and respiratory depression if
used epidurally.

In our present study, we conclude that using opioids as an
adjuvant to Bupivacaine given epidurally can fasten the Onset of
analgesia and prolong the Duration of analgesia with good qual-
ity analgesia to patients making his/her postoperative period
pain-free and comfortable.

This study suggests the usage of Butorphanol over Fentanyl
as an adjuvant to Bupivacaine epidurally as the Duration of
analgesia and quality of analgesia is prolonged when compared
to Fentanyl along with fewer side effects as feared due to the
usage of Opioids in epidural space.

Butorphanol at a dose of 1mg is sufficient to provide adequate
analgesia without any side effects in lower limb Orthopaedic
surgeries to provide good postoperative pain relief.

Limitations of the Study

The limitation of our study is that this study is only in or-
thopaedic surgeries in a tertiary care setting. We have not com-
pared it with many studies done previously. As the sample size
is less, we suggest studying for a larger sample size to have more
accurate results.
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