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Abstract

Background: The proper management of postoperative pain improves patients’ quality of life, accelerates early postoperative re-
covery, shortens hospitalization period, and reduces medical costs. This study aimed to compare the effectiveness of intravenous
fentanyl pump and sublingual buprenorphine tablet in controlling pain after open cholecystectomy.
Objectives: Evaluating the effectiveness of sublingual buprenorphine in reducing postoperative pain and complications after open
cholecystectomy.
Methods: This study was a double-blind, randomized clinical trial. The study population encompassed those candidates undergo-
ing open cholecystectomy, patients with ASA class I and II, individuals undergoing no other concomitant surgery, and patients in
the age range of 20 - 50 years. The first group received sublingual buprenorphine 6, 12, and 18 hours after the first administration.
The second group received fentanyl as patient-controlled analgesia (PCA) for 24 hours. Then nausea, vomiting, sedation, and Visual
Analog Scale (VAS) scores were evaluated at the beginning, 2, 6, 12, 18, and 24 hours after surgery. The collected data were analyzed
using SPSS software version 20.
Results: The mean age of the patients in the buprenorphine and fentanyl groups were 44.8 ± 5.5 and 42.8 ± 7.1 years, respectively.
In this study, 22.5% of the patients in the buprenorphine group and 35.5% of the patients in the fentanyl group were male. During
6 and 24 hours after surgery, the pain level regarding the VAS scores was significantly lower in the buprenorphine group than in
the fentanyl group; however, analgesic consumption was higher in the fentanyl group. In the early hours after surgery (2 and 6
hours), nausea and vomiting were lower in the buprenorphine group than in the fentanyl group even though the difference was
not significant.
Conclusions: This study suggests buprenorphine as an effective drug for patients to reduce postoperative pain because of its lim-
ited complications, inexpensiveness, and more convenient administration method.

Keywords: Postoperative Pain, Sublingual, Buprenorphine, Fentanyl, Visual Analog Scale, Patient-Controlled Analgesia

1. Background

The management of postoperative pain requires multi-
specialized teams. Awareness of analgesics and their var-
ious applications allows us to select the most appropri-
ate medicine to control postoperative pain. In this regard,
an ideal medicine to control postoperative pain should be
easily accessible and inexpensive, with minimal complica-
tions and no need for prescription by professionals. More-
over, since these drugs are available in different forms and
doses, an ideal painkiller should not reveal a remarkable
interaction to be used in critically-ill patients, including
male and female patients with underlying diseases in dif-
ferent age groups (1, 2).

Postoperative pain is among the patients’ best-known

difficulties, which arouses dissatisfaction, increases med-
ical costs, and prolongs the hospitalization period. The
postoperative phase can also be associated with other
problems such as nausea, vomiting, hypotension, and
chills; hence, the pain management and control are of
great importance (3, 4). Bearing painful upper abdomi-
nal incisions increases the abdominal muscles’ tone dur-
ing exhalation and decreases diaphragm function and pul-
monary efficiency. This would, in turn, reduce deep breath-
ing power, leading to strong cough and hypoxemia, se-
cretion retention, atelectasis, and pneumonia (5, 6). Dif-
ferent treatment modalities, including analgesics (opioids
and NSAIDs), anesthetics, acupuncture, and so forth (3,
4, 7-10), are proposed to manage accompanied compli-
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cations. The most commonly used treatment is opioids
administration because of its remarkable pain manage-
ment effects. Although opioids are the most commonly
prescribed painkillers, there has been a great attempt to
replace them with an effective alternative or adjunctive
drugs to shrink the side effects (11). Some example al-
ternative are dexmedetomidine, ketamine, paracetamol,
gabapentin, pregabalin, clonidine, amantadine, lidocaine,
ketorolac, melatonin, and magnesium sulfate, whose role
in postoperative pain management has been already ex-
amined (12-16). Although the intravenous administration
of opioids provokes the rapid onset of high-quality anal-
gesics and is less expensive than PCA pain control pump,
the plasma level of this drug is highly fluctuated, and its
analgesic efficiency decreased over a long period. Contin-
uous opioid infusion induces an appropriate painless pe-
riod with the lowest serum level of the drug. It should be
pointed out that the high plasma levels of the drug have
not been observed for the opioid treatment.

On the other hand, its prescription requires additional
equipment and is time-consuming. However, there are
highly effective analgesic drugs, which are easy to use and
have been successfully implemented (17). An example is
buprenorphine, which is the partial agonist of opioid re-
ceptors and not only is used sublingually but also has ex-
hibited acceptable analgesic effects in some surgeries (18,
19).

2. Objectives

This comparative study aimed to assess the effec-
tiveness of intravenous fentanyl pump and sublingual
buprenorphine tablet in controlling pain after open chole-
cystectomy.

3. Methods

The statistical population of the study encompassed
patients referred to Fatemi and Imam Khomeini Teaching
Medical centers in Ardabil, Iran, during 2019 - 2020. The
study population was limited to those candidates under-
going open cholecystectomy, patients with ASA class I and
II, individuals undergoing no other concomitant surgery,
and patients in the age range of 20 - 50 years. Patients
with opium consumption records, the records of neuro-
logical drugs, active asthma, ASA≥ 3, and records of other
concomitant surgeries, which were prolonged and compli-
cated, were excluded from this study. Herein, the error type
I, study power, and mean difference were considered 5, 80,
and 0.7%, respectively, according to which the sample size
in each group was 40 persons.

N =
2 ×

(
Z1−α

2
+ Z1− β

)2

× P (1− P )

(P1 − P2)
2

P = P1 +
P2

2

α = 0.05; β = 80%
To observe the principles of medical ethics, the col-

lected data was kept confidential, and the results were re-
ported anonymously. Moreover, the patients’ written in-
formed consent was obtained before the study. The study
proposal was submitted to the Ethics Committee of the
Ardabil University of Medical Sciences, and they confirmed
the study (code: R.Arums.REC.1398.103). The study was
also registered in the Iranian Clinical Trial Center (No.
IRCT20190901044665N1).

Upon patients’ agreement, 80 patients were selected
using the convenient sampling method and were then as-
signed to two groups using the random block method with
four blocks (AABB). The same method was used for anesthe-
sia in all patients. The general anesthesia program in the
patients was as follows: (1) ringer infusion (5 - 10 mL/kg);
(2) midazolam (20 ug/kg); (3) lidocaine (1 mg/kg); and (4)
fentanyl (2 ug/kg) were injected as pre-anesthetic drugs.
Then anesthesia induction was performed using propofol
(2 - 3 mg/kg) and atracurium (0.5 mg/kg). N2O was used,
and 5 mg of morphine was intravenous injected during the
surgery to maintain the anesthesia with isoflurane 1.2 Mac
with oxygen.

Given that the study was randomly blocked, buprenor-
phine and placebo tablets, fentanyl pumps, and placebo
pumps were separately placed in two different packs (con-
taining one pump and one tablet) as pack A and pack
B. The pack A included sublingual buprenorphine tablets
and placebo pump, and the pack B encompassed placebo
tablets and fentanyl pumps. None of the patients were
aware of the taken drugs (type 1 blindness), and the drug
injector (anesthesia technician) also had no knowledge of
the content of the packs (type II blindness). Regarding
the research groups, either the pack A or pack B was dis-
tributed. The administration of the packs was initiated af-
ter cholecystectomy and during the recovery stage. In the
first group, in the recovery stage, a sublingual buprenor-
phine tablet (0.4 mg) was administered and repeated 6, 12,
and 18 hours after the first dose. The intravenous placebo
pump, containing 50 cc of normal saline, was also installed
during recovery and continued for 24 hours. In the sec-
ond group, a sublingual placebo tablet was administered
in the recovery stage, and an intravenous fentanyl pump,
containing 40 cc of fentanyl and 10 cc of normal saline,
was injected for 0.5 cc (20 mg) STAT and pumped up to 24
hours. In the fentanyl pump treatment case, PCA (half cc:
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20 mg/time injection) was injected every other fifteen min-
utes, and the placebo tablets were repeated 6, 12, and 18
hours after the first dose. In both groups, the pain score
was then assessed regarding the visual analog scale (VAS),
nausea and vomiting scores, and Ramsey sedation scale
during the recovery stage 2, 6, 12, 18, and 24 hours after
surgery. Regarding the uncontrolled pain and the need for
analgesics, 3 ≥ VAS diclofenac suppository (100 mg) was
used every 6h and recorded in both groups.

Nausea and vomiting in the patients were scored using
the N&V Scale (1: no nausea and vomiting; 2: nausea; 3: nau-
sea and vomiting once or twice; 4: nausea and vomiting for
more than twice) (18). The patients’ pain was rated based
on the Verbal Rating Scale ranging from zero to five regard-
ing pain intensity. In this scale, "painless" was at one end of
the continuum and "the most severe pain" at the other end.
The scores zero, one, two, three, four, and five represent no
pain, mild pain, moderate pain, severe tolerable pain, se-
vere but unbearable pain, and the most severe pain, respec-
tively (18, 19). Furthermore, sedation and sleep issues were
recorded based on Ramsey scoring scale ranging from 0 to
5, where we have 0: restless; 1: calm and alert; 2: sleepy;
3: confused but responding to verbal commands; 4: no re-
sponse to verbal commands; and 5: failure to respond to
painful stimulations (15). Meanwhile, a checklist contain-
ing patients’ demographic information, pain score, nau-
sea and vomiting rate, sedation score, and drug side effects
were used immediately after the surgery and 2, 6, 12, 18, and
24 hours after surgery for all patients. After completing the
checklists, the data were imported into SPSS software (ver-
sion 20). The relationship between qualitative and quan-
titative analyses was respectively examined using the chi-
square test and t-test. The statistical significance was set as
P < 0.05. The descriptive results are presented as mean ±
standard deviation.

4. Results

Patients with the mean age of 44.8 ± 5.5 years in the
fentanyl pump group and 42.8± 7.1 years in the buprenor-
phine group were included in this study(P = 0.17). Regard-
ing the age intervals, 26 patients in the fentanyl group
(65.0%) and 19 patients (47.5%) in the buprenorphine group
were 45 years and above (P = 0.171). The evaluation of the
patients’ gender revealed an insignificant difference be-
tween the study groups, wherein 35.5% (n = 14) of the fen-
tanyl group were male, and 22.5% (n = 9) of the buprenor-
phine group were female (P = 0.162).

A majority of the patients in both groups were resid-
ing in Ardabil, Iran, and the difference in terms of the place
of resident was not statistically significant (P = 0.321). The

patients’ record was also examined. IN this regard, 28 pa-
tients (30%) in the buprenorphine group and 32 patients
(80%) in the fentanyl group had negative records of the
disease and no previous records (P = 0.220). The patients’
level of the education was checked, and no significant dif-
ference was observed between the studied groups in this
regard (P = 0.459).

Class ASA I and Class ASA II were 80 and 20% in the
fentanyl group and 67.5 and 32.5% in the buprenorphine
group, respectively (P = 0.155), revealing no significant
difference between the two groups. Considering com-
plications, no headache was reported among the studied
groups (P = 0.179). In terms of dizziness, 38 patients (95.5%)
in the first group and 40 patients (100%) in the second
group reported no dizziness, and the difference between
the two groups was non-significant in this regard (P =
0.308). Regarding the drug side effects and pruritus, 39 pa-
tients in the first group (97.5%) and 37 patients (92.5%) in
the second group reported no pruritus, indicating a non-
significant change between the two groups (P = 0.308). The
results of the continued VAS score in the patients showed
that pain was at a lower intensity in patients receiving
buprenorphine compared to those in the fentanyl group
6 hours after surgery (P = 0.005). Moreover, the pain in the
buprenorphine group was of lower intensity compared to
the fentanyl group (P = 0.002) (Table 1). No significant dif-
ference was noticed between the two groups at other stud-
ied hours.

Nausea and vomiting scores were evaluated 2, 6, 12, 18,
and 24 hours after surgery. The results showed that the fre-
quency of nausea and vomiting was lower in the buprenor-
phine group during the early hours after surgery (2 and 6
hours) compared to the fentanyl group; however, the dif-
ference was not significant. The sedation score of the pa-
tients was also checked. In this regard, there was no signif-
icant difference between the two groups (Table 2).

Another factor evaluated in the patients was the
amount of analgesic consumption. The consumption
rate of analgesics in the group receiving fentanyl pumps
was significantly higher than that of the buprenorphine
group. This difference was statistically significant (P =
0.013), wherein 17.5% of the total samples in the buprenor-
phine group received diclofenac once (Table 3).

5. Discussion

In the present study, 80 patients were assigned to two
groups. The first group received sublingual buprenor-
phine tablets and placebo pumps, and the second group
received fentanyl pump and placebo. Regarding the pain
scores based on the VAS index, the pain levels were signif-
icantly lower in the buprenorphine group than in the fen-
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Table 1. Comparison of VAS Scores Between the Research Groups by Hours of Recovery a

Hours of Recovery Buprenorphine Group Fentanyl Group VAS Score P-Value

0

45 (18) 5.53 (21) 0

0.24

25 (10) 5.7 (3) 1

20 (8) 5.32 (13) 2

5 (2) 5.2 (1) 3

5 (2) 5 (2) 4

0 (0) 0 (0) 5

2

50.0 (20) 37.5 (15) 0

0.435

22.5 (9) 15 (6) 1

20 (8) 32.5 (13) 2

5 (2) 12.5 (5) 3

2.5 (1) 2.5 (1) 4

0 (0) 0 (0) 5

6

47.5 (19) 47.5 (19) 0

0.005

37.5 (15) 7.5 (3) 1

10 (4) 27.5 (11) 2

5 (2) 10 (4) 3

0 (0) 7.5 (3) 4

0 (0) 0 (0) 5

12

52.5 (21) 40 (16) 0

0.103

25 (10) 17.5 (7) 1

20 (8) 20 (8) 2

2.5 (1) 17.5 (7) 3

0 (0) 5 (2) 4

0 (0) 0 (0) 5

18

67.5 (27) 52.5 (21) 0

0.391

20 (8) 20 (8) 1

10 (4) 22.5 (9) 2

2.5 (1) 5 (2) 3

0 (0) 0 (0) 4

0 (0) 0 (0) 5

24

87.5 (35) 17.5 (19) 0

0.002

10 (4) 30 (12) 1

2.5 (1) 20 (8) 2

0 (0) 2.5 (1) 3

0 (0) 0 (0) 4

0 (0) 0 (0) 5

a Values are expressed as No. (%) unless otherwise indicated.

tanyl group (P = 0.002, P = 0.005) 6 and 24 hours after
surgery. Although the analgesic consumption in the fen-
tanyl group was higher than its consumption in another
group, buprenorphine was as effective as fentanyl pump in
pain control during the other hours of recovery.

Hemati et al. (20) assessed the effectiveness of fentanyl
transdermal patches in managing the pain accompanying
chronic soft tissue sarcoma. No significant difference was
noticed between the patients’ characteristics and the VAS
scores before the treatment (P > 0.05). According to find-
ings of this study, the pain intensity significantly reduced

after the treatment (P = 0.001). However, the rate of neg-
ative effects was relatively high (72%) in the patients. The
more frequent problems reported were sleepiness (30.2%)
and nausea and vomiting (18.6%). Accordingly, a transder-
mal fentanyl patch was proposed as a safe and effective
painkiller in patients suffering from the soft tissue cancer.
Moreover, despite its high adverse effects (about 72%), it
was recognized as a means to promote well-being among
the patients (20).

In another study by Imani et al. (21), the effect of adding
ketamine to fentanyl plus acetaminophen on controlling
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Table 2. Relationship Between Nausea and Vomiting Scores by Hours of Recovery a

Hours of Recovery Buprenorphine Group Fentanyl Group VAS Score P-Value

0

77.5 (31) 85 (34) 1

0.41
20 (8) 10 (4) 2

2.5 (1) 5 (2) 3

0 (0) 0 (0) 4

2

87.5 (35) 82.5 (33) 1

0.788
10 (4) 12.5 (5) 2

2.5 (1) 5 (2) 3

0 (0) 0 (0) 4

6

90 (36) 90 (36) 1

0.766
5 (2) 7.5 (3) 2

5 (2) 2.5 (1) 3

0 (0) 0 (0) 4

12

87.5 (35) 82.5 (33) 1

0.756
7.5 (3) 12.5 (5) 2

5 (2) 5 (2) 3

0 (0) 0 (0) 4

18

97.5 (39) 95 (38) 1

0.558
2.5 (1) 5 (2) 2

0 (0) 0 (0) 3

0 (0) 0 (0) 4

24

100 (40) 97.5 (39) 1

0.314
0 (0) 2.5 (1) 2

0 (0) 0 (0) 3

0 (0) 0 (0) 4

a Values are expressed as No. (%) unless otherwise indicated.

Table 3. Comparing the Consumption of Diclofenac Suppository by the Research Groups a

Variable/Number Used Buprenorphine Group Fentanyl Group P-Value

Diclofenac suppository 0.001

0 82.5 (33) 42.5 (17)

1 17.5 (7) 47.5 (19)

2 0 (0) 5 (4)

a Values are expressed as No. (%) unless otherwise indicated.

postoperative pain was examined and compared with that
of the patients with controlled analgesia after abdominal
surgery. According to the findings on the pain scores, a
non-significant difference was noticed between the stud-
ied groups during the first two days of recovery in rest-
ing, movement, and coughing (P = 0.361, P = 0.367, and P
= 0.204, respectively). Nevertheless, the ketamine group
showed significantly lower nausea scores (P = 0.026). Fur-
thermore, the ketamine supplementation to intravenous
fentanyl plus acetaminophen PCA had no additional effect
on comforting the postoperative pain (21).

Alizadeh et al. (22) performed a comparative study
to assess the pain-relief effects of intravenous morphine

and sublingual buprenorphine after laparotomy surgery
in opioid-dependent patients. In this study, the sublingual
buprenorphine group experienced a significantly lower
pain intensity during the first postoperative day. Soltani
et al. (23) conducted a similar comparative study to exam-
ine the effectiveness of sublingual buprenorphine supple-
mented intravenous morphine in the postoperative pain
management in patients undergoing closed reduction or-
thopedic surgery. Their study showed that sublingual
buprenorphine was more effective than intravenous mor-
phine in pain controlling.

Similar findings proposed that patients who received
sublingual buprenorphine endured substantially lower
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pain intensity 12 hours after surgery in comparison to the
intravenous morphine group. For example, Alijanpour et
al.’s (24) comparative study revealed that pain intensity 24
hours after surgery was lower in the patients who received
sublingual buprenorphine, compared to those receiving
intravenous morphine.

In line with the present findings, Niyogi et al. (25) ob-
served that the consumption of tramadol was significantly
lower in buprenorphine recipients than in the placebo
group. In another study by Likar et al. (26), the tolerability
and usefulness of transdermal buprenorphine were inves-
tigated in an elderly group and compared with two other
younger patients, all of whom underwent analgesic treat-
ment to deal with moderate to severe pain. The compar-
ative findings revealed that transdermal buprenorphine
had the least efficiency, safety, and tolerability effects on
chronic pain in elderly patients aged 65 years and above.

In Khandeparker et al.’s (27) study, 50 patients who
underwent major cardiovascular surgery were randomly
divided into two groups undergoing buprenorphine and
pethidine treatments. Their study showed that the
buprenorphine effect was more prolonged than pethidine,
and that the time intervals for requesting the next dose
of the drug were longer in the buprenorphine group. Al-
though the pain intensity in the two groups was almost
the same before the first dose administration, at the end of
the four-hour research period, the pain intensity in the pa-
tients receiving buprenorphine was much lower than that
of the patients in the pethidine group. Moreover, more pa-
tients the buprenorphine group expressed a decrease in
pain intensity after receiving the drug. Nonetheless, the
mean duration of pain discontinuation after receiving the
drugs was almost the same in the two groups, indicating
no significant statistical difference.

Given its potential liver damage, buprenorphine is
taken orally and is mainly used sublingually or in a patch
form. Regarding the analgesic effects of this drug com-
pared to other drugs, its effectiveness is as high as other
known analgesic drugs. This finding can be deduced from
the literature and the findings of the present study. Ac-
cordingly, buprenorphine can be introduced as an alter-
native to opioids for postoperative pain control. Notwith-
standing, the superiority of buprenorphine to other opi-
oids has not been proved in some other studies. For exam-
ple, Chang et al. (18) reported no significant statistical dif-
ference between the VAS pain scores of buprenorphine and
morphine recipients. According to Oifa et al. (28), the pain
management functions of morphine and buprenorphine
were not significantly different.

In Arshad et al.’s (29) study on 60 patients, transdermal
fentanyl and transdermal buprenorphine were prescribed
to the two groups. The results showed that VAS scores were

4.47 and 4.48 in the buprenorphine and fentanyl groups at
the beginning of the study, respectively. During the three
follow-up days, fentanyl showed higher effectiveness in re-
ducing pain than buprenorphine. The effect could be as-
sociated with the transdermal route of buprenorphine ad-
ministration. Troster et al. (30) compared the pain re-
duction effectiveness of fentanyl (1.5 mg per kg of body
weight), buprenorphine (1.5 mg per kg of body weight),
and the combination of the two drugs (0.75 + 0.75 mg per
kg of body weight). The mean pain reduction was 43.9%
in the fentanyl group, 35% in the buprenorphine group,
and 39.4% in the mixed group. Desai et al. (31) reported
no significant difference between the efficacy and safety
of buprenorphine and tramadol in the postoperative pain
treatment after femoral neck surgery regarding the mean
VAS before surgery and 4 and 12 hours after surgery. How-
ever, the mean VAS score was significantly lower in the
buprenorphine group than the tramadol group 24 hours
and seven days after the surgery. It was also noticed that all
patients receiving tramadol needed additional drugs dur-
ing treatment; however, in the buprenorphine group, 68%
of patients received painkillers (P < 0.001).

The inconsistencies between the findings of the afore-
mentioned studies and those reported in this study can be
explained as follows: (1) difference in the injected doses;
(2) genetic variations among different statistical popula-
tions; (3) differences in liver enzyme levels caused by the
high liver metabolism of buprenorphine; (4) administra-
tion time of the drug and its subsequent dosages.

In this study, nausea and vomiting were observed at
different intervals, indicating insignificant differences be-
tween the two groups treated by buprenorphine and fen-
tanyl. However, in the Niyogi et al.’s (25) study, none of
the patients receiving buprenorphine experienced nausea,
and only three patients in the placebo group experienced
nausea; however, the difference was not statistically sig-
nificant. In Desai et al.’s (31) study, the nausea and vom-
iting scores were significantly higher in tramadol recipi-
ents than in the buprenorphine group (P < 0.001). Consis-
tent with the present findings, the incidence of nausea and
vomiting has been reported as non-significant in the afore-
mentioned studies on buprenorphine.

Likewise, the difference between the sedation scores of
buprenorphine and fentanyl was not also significant. In
a study by Arshad et al. (29), the mean scores of sedation
were reported to be 1.57 in the buprenorphine group and
1.41 in the fentanyl group (P = 0.19), suggesting no signifi-
cant difference between the fentanyl and buprenorphine
groups. A similar finding on the sedation score was re-
ported by Niyogi et al. (25). The non- significant sedation
scores in these studies was in line with the findings of the
present study, suggesting the ineffectiveness of buprenor-
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phine in the patients’ sedation.
Moreover, some complications were also observed in

the two studied groups in this study; however, the differ-
ences were not significant. In a study by Arshad et al. (29),
the incidence rates of nausea and urinary retention were
similar in their study groups, with statistically negligible
difference in the observed side-effects. Troster et al. (30)
reported no significant difference in the incidence of drug
complications in the groups receiving fentanyl, buprenor-
phine, or a combination of the two drugs. The most com-
mon complications were nausea and vomiting in the three
groups. Similar findings were reported in Khandeparker
et al.’s (27) study, in which the incidence rates of the side-
effects such as nausea were similar in the two groups. Hy-
potension occurred only in one of the patients receiving
pethidine but not in the buprenorphine group. Niyogi
et al. (25) also reported the absence of hypoxia, respira-
tory arrest, bradycardia, and hypotension, and no com-
plaint of nausea in patients receiving buprenorphine after
surgery. In Desai et al.’s (31) study, the incidence rate of the
drug-related complications was significantly lower in the
buprenorphine group than in the tramadol group. Accord-
ing to the literature, the side-effects of buprenorphine are
extremely low, as in the present study; hence, buprenor-
phine can be used more safely than those of opioid drugs
used in operating rooms and surgical wards.

Further, the study groups receiving intravenous mor-
phine and sublingual buprenorphine showed no differ-
ence regarding the frequency of nausea and vomiting, as
reported by Soltani et al. (23). However, in contrast to the
present findings, the incidence rate of pruritus was much
lower in the sublingual buprenorphine group than in the
morphine group. The findings reported by Payandemehr
et al. (32) on the frequency of nausea, vomiting, or pruri-
tus in patients receiving sublingual buprenorphine and in-
travenous morphine were in agreement with those of the
present study. Some other studies reached findings in line
with our findings, indicating no difference between the
studied drugs with respect to the incidence rate of postop-
erative nausea and vomiting (28, 33).

5.1. Conclusion

The study findings reveal the effectiveness of
buprenorphine in reducing postoperative pain and
suggests it as a desirable alternative to opioids because
of their minimal complications, affordability, and more
convenient administration route.

Acknowledgments

We are grateful to the Research Deputy of the Ardabil
University of Medical Sciences, Faculty of Medicine, who

funded this research project, and the operating room and
hospital staff of Fatemi and Imam Khomeini Medical Cen-
ters for their contribution to this project.

Footnotes

Authors’ Contribution: Study concept and design, V.
Norouzi, and A. Ghazi; Data analysis and interpretation, V.
Norouzi, and A. Ghazi; Manuscript drafting, A. Ghazi; Crit-
ical revision of the manuscript for important intellectual
content, V. Norouzi, A. Ghazi, and P. Bakhshpoori; Statisti-
cal analysis, F. Amani.

Clinical Trial Registration Code:
IRCT20190901044665N1

Conflict of Interests: None to declare.

Ethical Approval: The study proposal was submit-
ted to the Ardabil University of Medical Sciences,
and it was approved by the Ethics Committee (code:
R.Arums.REC.1398.103).

Funding/Support: Ardabil University of Medical Sciences

Informed Consent: All the patients submitted their writ-
ten informed consent before the study.

References

1. Bates T, Harrison M, Lowe D, Lawson C, Padley N. Longitudinal
study of gall stone prevalence at necropsy. Gut. 1992;33(1):103–7. doi:
10.1136/gut.33.1.103.

2. Cox MR, Wilson TG, Luck AJ, Jeans PL, Padbury RT, Toouli J. Laparo-
scopic cholecystectomy for acute inflammation of the gallbladder.
Ann Surg. 1993;218(5):630–4. doi: 10.1097/00000658-199321850-00007.
[PubMed: 8239777]. [PubMed Central: PMC1243033].

3. Estes NC, McElhinney C, Estes MA, Opie H, Johnson M. Acute cholecys-
titis treated urgently by nonselective laparoscopic cholecystectomy.
Am Surg. 1996;62(7):598–602. [PubMed: 8651559].

4. Miller RD. Miller’s anesthesia. 6th ed. Philadelphia, USA: Churchill Liv-
ingstone; 2005. p. 345–50.

5. Walder B, Schafer M, Henzi I, Tramer MR. Efficacy and safety of patient-
controlled opioid analgesia for acute postoperative pain. A quanti-
tative systematic review. Acta Anaesthesiol Scand. 2001;45(7):795–804.
doi: 10.1034/j.1399-6576.2001.045007795.x. [PubMed: 11472277].

6. Martin TJ, Eisenach JC. Pharmacology of opioid and nonopioid anal-
gesics in chronic pain states. J Pharmacol Exp Ther. 2001;299(3):811–7.
[PubMed: 11714863].

7. Brunicardi F.C, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Pollock
RE. Schwartz’s principles of surgery. 8th ed. New York, USA: McGraw-Hill
Professional; 2005.

8. Lubasch A, Lode H. [Antibiotic therapy in cholecystitis, cholangitis
and pancreatitis]. Internist (Berl). 2000;41(2 Pt 1):168–74. German. doi:
10.1007/s001080050021. [PubMed: 10743597].

9. Katzung BG, Trevor AJ, Masters SB. Katzung& Trevor’s pharmacology: Ex-
amination & board review. New York, USA: McGraw-Hill Medical Pub-
lishing; 2008. p. 12–33.

10. Gharaei H, Imani F, Almasi F, Solimani M. The effect of ultrasound-
guided TAPB on pain management after total abdominal hysterec-
tomy. Korean J Pain. 2013;26(4):374–8. doi: 10.3344/kjp.2013.26.4.374.
[PubMed: 24156004]. [PubMed Central: PMC3800710].

Anesth Pain Med. 2021; 11(3):e113909. 7

http://dx.doi.org/10.1136/gut.33.1.103
http://dx.doi.org/10.1097/00000658-199321850-00007
http://www.ncbi.nlm.nih.gov/pubmed/8239777
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1243033
http://www.ncbi.nlm.nih.gov/pubmed/8651559
http://dx.doi.org/10.1034/j.1399-6576.2001.045007795.x
http://www.ncbi.nlm.nih.gov/pubmed/11472277
http://www.ncbi.nlm.nih.gov/pubmed/11714863
http://dx.doi.org/10.1007/s001080050021
http://www.ncbi.nlm.nih.gov/pubmed/10743597
http://dx.doi.org/10.3344/kjp.2013.26.4.374
http://www.ncbi.nlm.nih.gov/pubmed/24156004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3800710


Norozi V et al.

11. Malik KM, Imani F, Beckerly R, Chovatiya R. Risk of opioid use disorder
from exposure to opioids in the perioperative period: A systematic
review. Anesth Pain Med. 2020;10(1). e101339. doi: 10.5812/aapm.101339.
[PubMed: 32337175]. [PubMed Central: PMC7158240].

12. Imani F, Zaman B, De Negri P. Postoperative pain management: Role
of dexmedetomidine as an adjuvant. Anesth Pain Med. 2020;10(6).
e112176. doi: 10.5812/aapm.112176. [PubMed: 34150582]. [PubMed Cen-
tral: PMC8207883].

13. Imani F, Varrassi G. Ketamine as adjuvant for acute pain manage-
ment. Anesth Pain Med. 2019;9(6). e100178. doi: 10.5812/aapm.100178.
[PubMed: 32280623]. [PubMed Central: PMC7119219].

14. Imani F, Rahimzadeh P, Faiz HR, Nowruzina S, Shakeri A, Ghahre-
mani M. Comparison of the post-caesarean analgesic effect of adding
dexmedetomidine to paracetamol and ketorolac: A randomized clin-
ical trial. Anesth Pain Med. 2018;8(5). e85311. doi: 10.5812/aapm.85311.
[PubMed: 30538943]. [PubMed Central: PMC6252045].

15. Imani F, Rahimzadeh P, Faiz HR, Abdullahzadeh-Baghaei A. An evalua-
tion of the adding magnesium sulfate to ropivacaine on ultrasound-
guided transverse abdominis plane block after abdominal hysterec-
tomy. Anesth Pain Med. 2018;8(4). e74124. doi: 10.5812/aapm.74124.
[PubMed: 30250819]. [PubMed Central: PMC6139531].

16. Imani F, Rahimzadeh P, Faiz SH. Comparison of the efficacy of adding
clonidine, chlorpromazine, promethazine, and midazolam to mor-
phine pumps in postoperative pain control of addicted patients.
Anesth Pain Med. 2011;1(1):10–4. doi: 10.5812/kowsar.22287523.1336.
[PubMed: 25729649]. [PubMed Central: PMC4335752].

17. Kopacz DJ, Helman JD, Nussbaum CE, Hsiang JN, Nora PC, Allen HW.
A comparison of epidural levobupivacaine 0.5% with or without
epinephrine for lumbar spine surgery. Anesth Analg. 2001;93(3):755–
60. doi: 10.1097/00000539-200109000-00041. [PubMed: 11524352].

18. Chang KY, Chang WK, Chang WL, Lin SM, Chan KH, Sung CS, et al. Com-
parison of intravenous patient-controlled analgesia with buprenor-
phine versus morphine after lumbar spinal fusion–a prospective
randomized clinical trial. Acta Anaesthesiol Taiwan. 2006;44(3):153–9.
[PubMed: 17037003].

19. Power I, Noble DW, Douglas E, Spence AA. Comparison of i.m. ketoro-
lac trometamol and morphine sulphate for pain relief after chole-
cystectomy. Br J Anaesth. 1990;65(4):448–55. doi: 10.1093/bja/65.4.448.
[PubMed: 2248812].

20. Hemati K, Zaman B, Hassani V, Imani F, Dariaie P. Efficacy of fentanyl
transdermal patch in the treatment of chronic soft tissue cancer pain.
Anesth PainMed. 2015;5(1). e22900. doi: 10.5812/aapm.22900. [PubMed:
25789240]. [PubMed Central: PMC4350185].

21. Imani F, Faiz HR, Sedaghat M, Hajiashrafi M. Effects of adding
ketamine to fentanyl plus acetaminophen on postoperative pain
by patient controlled analgesia in abdominal surgery. Anesth Pain
Med. 2014;4(1). e12162. doi: 10.5812/aapm.12162. [PubMed: 24660145].
[PubMed Central: PMC3961015].

22. Alizadeh S, Mahmoudi GA, Solhi H, Sadeghi-Sedeh B, Behzadi R,
Kazemifar AM. Post-operative analgesia in opioid dependent pa-
tients: Comparison of intravenous morphine and sublingual
buprenorphine. Addict Health. 2015;7(1-2):60–5. [PubMed: 26322212].
[PubMed Central: PMC4530195].

23. Soltani G, Khorsand M, Shamloo AS, Jarahi L, Zirak N. Compari-
son of intravenous morphine with sublingual buprenorphine in
management of postoperative pain after closed reduction orthope-
dic surgery. Arch Bone Jt Surg. 2015;3(4):280–5. [PubMed: 26550594].
[PubMed Central: PMC4628636].

24. Alijanpour E, Rabiee M, Naziri F, Banihashem N, Rabiee O, Dorrudinia
A. [Comparison of sublingual buprenorphine and intravenous mor-
phine on duration and severity of analgesia]. Journal of Iranian Society
of Anaesthesiology & Intensive Care. 2013;36(2):24–31. Persian.

25. Niyogi S, Bhunia P, Nayak J, Santra S, Acharjee A, Chakraborty I. Ef-
ficacy of transdermal buprenorphine patch on post-operative pain
relief after elective spinal instrumentation surgery. Indian J Anaesth.
2017;61(11):923–9. doi: 10.4103/ija.IJA_118_17. [PubMed: 29217859].
[PubMed Central: PMC5703007].

26. Likar R, Vadlau EM, Breschan C, Kager I, Korak-Leiter M, Ziervogel G.
Comparable analgesic efficacy of transdermal buprenorphine in pa-
tients over and under 65 years of age. Clin J Pain. 2008;24(6):536–43.
doi: 10.1097/AJP.0b013e3181673b65. [PubMed: 18574363].

27. Khandeparkar JM, Mittal FK, Tendolkar AG, Dewoolkar LV, Bhatt
MM, Parulkar GB, et al. Buprenorphine and pethidine in the treat-
ment of post-operative pain. J PostgradMed. 1987;33(1):18–23. [PubMed:
3302226].

28. Oifa S, Sydoruk T, White I, Ekstein MP, Marouani N, Chazan S, et al.
Effects of intravenous patient-controlled analgesia with buprenor-
phine and morphine alone and in combination during the first 12
postoperative hours: a randomized, double-blind, four-arm trial in
adults undergoing abdominal surgery. Clin Ther. 2009;31(3):527–41.
doi: 10.1016/j.clinthera.2009.03.018. [PubMed: 19393843].

29. Arshad Z, Prakash R, Gautam S, Kumar S. Comparison between
transdermal buprenorphine and transdermal fentanyl for postop-
erative pain relief after major abdominal surgeries. J Clin Diagn
Res. 2015;9(12):UC01–4. doi: 10.7860/JCDR/2015/16327.6917. [PubMed:
26816973]. [PubMed Central: PMC4717684].

30. Troster A, Ihmsen H, Singler B, Filitz J, Koppert W. Interaction of fen-
tanyl and buprenorphine in an experimental model of pain and cen-
tral sensitization in human volunteers. Clin J Pain. 2012;28(8):705–11.
doi: 10.1097/AJP.0b013e318241d948. [PubMed: 22469638].

31. Desai SN, Badiger SV, Tokur SB, Naik PA. Safety and efficacy of
transdermal buprenorphine versus oral tramadol for the treatment
of post-operative pain following surgery for fracture neck of fe-
mur: A prospective, randomised clinical study. Indian J Anaesth.
2017;61(3):225–9. doi: 10.4103/ija.IJA_208_16. [PubMed: 28405035].
[PubMed Central: PMC5372402].

32. Payandemehr P, Jalili M, Mostafazadeh Davani B, Dehpour AR. Sub-
lingual buprenorphine for acute renal colic pain management: A
double-blind, randomized controlled trial. Int J EmergMed. 2014;7(1):1.
doi: 10.1186/1865-1380-7-1. [PubMed: 24386894]. [PubMed Central:
PMC3892119].

33. Jamalian SM, Sotodeh M, Mohaghegh F. Comparison of sublin-
gual buprenorphine and intravenous morphine in reducing bone
metastases associated pain in cancer patients. Eur J Transl Myol.
2019;29(2):8098. doi: 10.4081/ejtm.2019.8098. [PubMed: 31354919].
[PubMed Central: PMC6615365].

8 Anesth Pain Med. 2021; 11(3):e113909.

http://dx.doi.org/10.5812/aapm.101339
http://www.ncbi.nlm.nih.gov/pubmed/32337175
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158240
http://dx.doi.org/10.5812/aapm.112176
http://www.ncbi.nlm.nih.gov/pubmed/34150582
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8207883
http://dx.doi.org/10.5812/aapm.100178
http://www.ncbi.nlm.nih.gov/pubmed/32280623
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7119219
http://dx.doi.org/10.5812/aapm.85311
http://www.ncbi.nlm.nih.gov/pubmed/30538943
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6252045
http://dx.doi.org/10.5812/aapm.74124
http://www.ncbi.nlm.nih.gov/pubmed/30250819
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6139531
http://dx.doi.org/10.5812/kowsar.22287523.1336
http://www.ncbi.nlm.nih.gov/pubmed/25729649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4335752
http://dx.doi.org/10.1097/00000539-200109000-00041
http://www.ncbi.nlm.nih.gov/pubmed/11524352
http://www.ncbi.nlm.nih.gov/pubmed/17037003
http://dx.doi.org/10.1093/bja/65.4.448
http://www.ncbi.nlm.nih.gov/pubmed/2248812
http://dx.doi.org/10.5812/aapm.22900
http://www.ncbi.nlm.nih.gov/pubmed/25789240
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4350185
http://dx.doi.org/10.5812/aapm.12162
http://www.ncbi.nlm.nih.gov/pubmed/24660145
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3961015
http://www.ncbi.nlm.nih.gov/pubmed/26322212
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4530195
http://www.ncbi.nlm.nih.gov/pubmed/26550594
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4628636
http://dx.doi.org/10.4103/ija.IJA_118_17
http://www.ncbi.nlm.nih.gov/pubmed/29217859
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5703007
http://dx.doi.org/10.1097/AJP.0b013e3181673b65
http://www.ncbi.nlm.nih.gov/pubmed/18574363
http://www.ncbi.nlm.nih.gov/pubmed/3302226
http://dx.doi.org/10.1016/j.clinthera.2009.03.018
http://www.ncbi.nlm.nih.gov/pubmed/19393843
http://dx.doi.org/10.7860/JCDR/2015/16327.6917
http://www.ncbi.nlm.nih.gov/pubmed/26816973
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4717684
http://dx.doi.org/10.1097/AJP.0b013e318241d948
http://www.ncbi.nlm.nih.gov/pubmed/22469638
http://dx.doi.org/10.4103/ija.IJA_208_16
http://www.ncbi.nlm.nih.gov/pubmed/28405035
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372402
http://dx.doi.org/10.1186/1865-1380-7-1
http://www.ncbi.nlm.nih.gov/pubmed/24386894
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3892119
http://dx.doi.org/10.4081/ejtm.2019.8098
http://www.ncbi.nlm.nih.gov/pubmed/31354919
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6615365

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Conclusion

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

