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Abstract

Introduction: Postoperative pain following laparoscopic cholecystectomy is common in
abdominal surgeries. Opioids and non-steroidal anti-inflammatory drugs are used in the
02/07/2022 management of postoperative pain. The current clinical study was undertaken to evaluate
01/14/2023 the efficacy of a preemptive diclofenac suppository for the alleviation of post-surgery pain
and opioid consumption in laparoscopic cholecystectomy patients.

Methods: A total of eighty patients aged 18 to 65 who underwent laparoscopic
cholecystectomy in Sina Hospital of Maragheh University of Medical Sciences were
included in this prospective, matched case-control study and were randomly allocated to
two groups of 40 each. Subjects received 100 mg diclofenac suppository or placebo within
2 h before surgery. The pain score and analgesic consumption data were recorded up to 24
h postoperatively. An Independent t-test was utilized for the analysis of results.

Results: Visual Analogue Scale (VAS) scores in the diclofenac group were statistically
lower at 2, 4, 8, and 12 hours compared to the placebo-controlled group. Opioid
consumption was statistically significantly reduced in the treatment group compared to the
control group (20.0 + 3.48 vs 54.7 + 3.63 ml, respectively. Rescue analgesia usage was
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Department of Surgery, significantly higher in the control group. Half of the patients in the diclofenac group did not
Maragheh University of . . . . . . .

Medical Sciences, need any opioid drug. Besides, postoperative side effects and hospital staying duration were
Maragheh, Iran. decreased in the diclofenac group in comparison to the control group.

Tel: +98 4133 37 22 52/ Conclusion: Current study demonstrates that preemptive diclofenac 100 mg administration
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could be taken into consideration to alleviate postoperative pain and is a valuable addition
o L to the standard treatment following cholecystectomy pain management.
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Introduction
Surgical trauma is the major culprit of pain,

morbidity, prolonged hospital  stays, re-
hospitalization, delayed recovery, and excessive
treatment costs (1). Postoperative pain is one of
the major concerns of doctors and patients in
surgery wards.

Laparoscopic cholecystectomy is a frequent
surgical technique that is used for uncomplicated
gallstone disease (2). Most patients suffer from
mild to moderate postoperative pain in this
surgical approach (3). Moreover, acute abdominal
and shoulder pains are the most relevant
complaint of patients after an operation. As a
direct consequence, patients need to receive
analgesic medication such as potent nonsteroidal
anti-inflammatory drugs (NSAIDs) or opioids to
alleviate pain.

Diclofenac is one of the most accepted
medications in postoperative pain control in
hospitals with considerable anti-inflammatory,
analgesic, and antipyretic characteristics (4).
NSAIDs inhibit cyclooxygenase enzymes (COX),
which leads to a decrease in prostaglandins
production. NSAIDs commonly relieve post-
surgical pain and inflammation adequately and
satisfactorily (5, 6). Despite this, sometimes
patients are affected with a considerable degree of
discomfort that could not be tolerated adequately
with NSAIDs making it inevitable to prescribe
opioid medications to control postoperative pain.
Despite the comprehensive findings on pain
management, no prior research has examined the
analgesic activity of the diclofenac suppository on
postoperative  pain  prevention in  patient
candidates for laparoscopic cholecystectomy.

Thus, the goal of the current research was to

determine the clinical therapeutic effects of 100
mg of diclofenac sodium through an investigation
of pain thresholds, inflammation, potential
adverse effects, and the volume of narcotic
painkillers (morphine) consumption following
laparoscopic cholecystectomy by a prospective,

case-control matched study.

Material and Methods

This case-control matched study was conducted
on 80 patients between 18 to 65 years old with a
body mass index (BMI) from 18 to 30 who was a
candidate for laparoscopic cholecystectomy
surgery at Sina Hospital in Maragheh City, Iran in
2019-2020. All the patients had physical status I-
Il of the American Society of Anesthesiologists
(ASA) and were divided into 2 groups. Patients
were excluded from the study if they met any of
the following criteria: acute cholecystitis, bile
duct disorders, laparoscopic surgery must proceed
in the course of an open procedure, inadequate
knowledge to use visual analog scale (VAS),
allergy to any drugs in the study, alcohol or drug

abuse and drain in situ and choledocholithiasis.

The registration 1D of the Ethics Committee of
MRGUMS is
IR.MARAGHEHPHC.REC.1397.022 and written
consent was obtained from the patients. Based on
previous studies sample size was calculated at 33
patients in each arm of the study, finally, we
intended to enroll a total of 80 patients in the final

sample size to reduce exclusions and data errors.

Group 1 (diclofenac) received standard
preoperative medications and diclofenac sodium
as a 100 mg suppository 2 hours before

transferring to the operating room; group 2
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(control)  received  standard  preoperative
medications and glycerin suppository as a placebo
in the control group.

Patients’ overall health was checked which was
carried out by the investigators on the night before
the surgical operation. All the participants were
instructed in the use of a visual analog scale
(VAS) and were required to express their pain
sensation on a standard scale (0 for no pain, 10 for
worst pain). In the operating room, routine
anesthetic procedures (heart rate,
electrocardiogram (ECG), blood pressure, and
pulse oximetry were performed. Propofol (210 2.5
mg per kg) was used for inducing anesthesia until
verbal response disappeared in all participants.
Vecuronium (0.1 mg per kg) was administrated
for intubation. Maintenance of anesthesia was
carried out by inhalation anesthesia using O2
50%, NO2 50%, and 1 MAC (minimum alveolar
concentration) isoflurane. Laparoscopy gas
pressure was adjusted to 12 mmHg in all
participants.

All surgeries have been conducted by the same
surgical team. The patients were assessed for
postoperative pain scores, nausea, vomiting,
morphine request, and duration of hospitalization
stay. The postoperative pain score was measured
by the visual analog scale (VAS), and the volume
of rescue analgesic medication (morphine)
prescribed for every patient was evaluated. All the
participants were followed up by a well-trained
nurse who was unaware of the study groups at 2,
4, 6, 12, and 24 hours after surgery. Postoperative
standard pain control which was initiated 2 hours

after  recovery consisted of intravenous

acetaminophen 500 mg in 100 mL normal saline
was infused over 20 minutes every 6 hours and
morphine as a rescue analgesic was prescribed as
demanded. Heart rate, blood pressure, and
respiratory rate were checked at every mentioned
time. The anesthesia method and prescribed drugs
during and after the operation were similar for all

participants in both groups.

Statistical Analysis

SPSS software, version 23.0 (SPSS Inc, Chicago,
Illinois) was used for statistical analysis.
Variables with a normal distribution were
expressed as the mean (standard deviation; SD).
Mann-Whitney U test or Pearson w2 tests were
used for nonparametric data. Student t-test was
used to identify the significance between normally
distributed continuous variables. Analysis of
variance on repeated measures was used for other
clinical parameters. Qualitative variables were
analyzed by the Chi-square test. A confidence
interval was used to show the difference in the
results. In this study, p< 0.05 was considered

significant.

Results

Between December 2019 and November 2020, a
total of 80 patients diagnosed with gallstones and
candidates for laparoscopic cholecystectomy
surgery were matched and divided into two
groups in this study, and no cases were excluded.
There was not any significant difference in
participants' sex, age, BMI, ASA class,
intraoperative drug consumption, and anesthesia
duration (Table 1).
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Table 1. Demographic data, duration of anesthesia, and duration of surgery (mean + SD, n).

Diclofenac (n=40) Control (n=40) p Value
Age (year) 47.15+12.8 471+115 0.985
Sex M/F (n) 12/28 16/24 -
Single/Married 4/36 2/38 -
Smoker/None 16/24 18/22 -
Height (cm) 167.2 £9.65 165.3 +£7.31 0.102
Weight (Kg) 742 +11.77 76.25 + 12.55 0.723
BMI 26.56 £ 3.81 27.92 £4.68 0.347
ASA I/11 (n) 15/25 19/21 -
Duration of anesthesia (min) 79+14.2 82 +13.7 0.504
Duration of Surgery (min) 38 +22 4018 0.814

Among a total of 132 patients admitted to the
surgery department with cholestasis symptoms, 42
patients were excluded and 10 patients did not

participate in the study. Finally, 40 cases were

matched with 40 controls (Figure 1). All the
patients were admitted the day before surgery and

hospitalized for one night after the procedure.

Patients admitted to Surgery
Department with
cholelithiasis (132 patients)

A 4

Excluded (52 patients)
+ Not meeting inclusion criteria (n= 42

patients )
+ Declined to participate (10 patients )

Case-Control Matched
Patients (80 patients)

A\ 4

Allocated to Diclofenac group (n=40 patients)

Figurel. CONSORT flow diagram of the case-control study.

The first-time patients' complaints of pain was
demonstrated in Figure 2. There was a significant
difference between the placebo and diclofenac
groups (p < 0.05). Preoperative administration of
diclofenac significantly lowered postoperative
pain score (VAS) at 2, 4, 8, and 12 h follow-up
periods in comparison to the placebo-controlled
group (p < 0.05) (Figure 3). The median VAS

score was reduced among the patients in the

A\ 4

Allocated to Control group (n=40 patients)

diclofenac group. Figure 4 demonstrated the time

of the first rescue analgesic (morphine)
requirement during postoperative clinical follow-
up periods in both groups. The first analgesic
requirement time was significantly longer in the
patients who received preoperative diclofenac (p
< 0.05). Moreover, the total number of patients
who received morphine was higher in the control

group (p < 0.05). The length of hospital stay was
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statistically similar in both groups. The findings
demonstrated that the control group had higher
demand for rescue analgesia (p<0.05),
undoubtedly, there was a positive correlation
between the use of diclofenac suppository and
postoperative morphine usage in the patients. As
shown in Figure 5, the Mann-Whitney U test
revealed that morphine consumption in the
diclofenac group was 20 + 3.4 significantly lower
in comparison to the control group (54.7 £ 3.6) in

all postoperative follow-up periods (p < 0.001).

Groups
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Figure 2. The time of the patient's first complaint of
postoperative pain. Time as hours **p <0.05.

8..

6-

4

0

Q

0 4

£

a 4

21 1

0= T T T T T — Control

2h  4h 6h 8h 10h 12h :
--+ Diclofenac

Time

Figure 3. Time-specific pain intensity visual analog score
(VAS) values through time **p < 0.05 for diclofenac vs.

control.
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Figure 4. First rescue narcotic requests after the operation
**p < 0.05 for diclofenac vs control.
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Figure 5. Total narcotic volume used after the operation. **p

< 0.001 for diclofenac vs. control.

Common side effects of NSAIDs, including
gastrointestinal symptoms and bleeding disorders
were not observed. In addition, morphine-
associated side effects such as respiratory or
airway compromise or severe sedation were not
detected in the patients. Other opioid adverse
effects such as urinary retention, nausea, and
vomiting were significantly higher in the placebo
group. Figure 6 demonstrates the vomiting rate
difference between diclofenac and placebo-
controlled groups (p < 0.05). Fatigue was
observed at an equal rate in both groups in the
recovery room (P=0.10) and was reduced during
the following 2, 6, and 12 h in both groups.
However, the reduction in the diclofenac group

was more obvious.
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Figure 6. Vomiting rate after the operation in hours. **p <
0.05 for diclofenac vs control.

Discussion

Laparoscopic cholecystectomy is one of the
frequent surgical procedures in the patients with
gallbladder disease, which has some beneficial
properties such as faster recovery as well as less
invasive trauma compared with conventional
techniques (7). Laparoscopic cholecystectomy is
associated with moderate postoperative pain and
attenuates  better  post-surgery  discomfort
compared with the conventional open method (8).
Nevertheless, a reduction of postoperative pain
and discomfort in patients seems to be inevitable
in the early hours after the laparoscopic
cholecystectomy procedure due to sensory
response to tissue damage.

Several trials have been designed to evaluate
preemptive NSAID administration on
postoperative pain, but their findings were
unclear. Some studies on knee replacement,
lower abdominal surgery, and C-section support
the NSAIDs' benefit as preoperative analgesia (9,
10). Whereas some other studies did not
recommend pretreatment with NSAIDs to reduce
postoperative pain (10). These variations may in

part be caused by the controversy linked to the

preventive analgesia definition and how the
clinical trials are carried out. Some trials
demonstrated that preoperative NSAIDs are a
valuable addition to standard laparoscopic
cholecystectomy pain  management lessen
postoperative opioid consumption and improved
postoperative pain results (11-15). Other reports
did not show any significant changes in opioid
demand and pain scores between the study groups
(10, 16).

In the current case-control, matched study
comparing the analgesic efficacy of preoperative
single-dose diclofenac sodium suppository in
postoperative pain control after laparoscopic
cholecystectomy, narcotic (morphine)
consumption after surgery and rescue analgesic
demand were reported to be lower and the time of
first analgesic requirement was considered to be
postponed in diclofenac group. In subjects who
received preoperative rectal diclofenac, VAS
scores, and prevalence of adverse effects
following the surgical operation were lower in the
diclofenac group statistically. However, our
results showed that the postoperative opioid
requirement and first analgesic demand period
were significantly reduced as well as VAS score.
Besides these findings, the first analgesic request
time was delayed in the diclofenac group. Our
results suggest that a lower VAS score along with
prolonged analgesic requirement in the diclofenac
group lead to a favorable reduction in rescue
analgesia and morphine consumption. In addition,
the overall morphine consumption decreased
considerably during the postoperative time in the
diclofenac group in comparison to the control. In

conclusion, the hypothesis that pain following
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laparoscopy is partly due to peritoneal
inflammation is supported by this research.
Diclofenac can also minimize postoperative pain
not only through its analgesic but also anti-
inflammatory properties. This study had some
limitations to be considered such as a small
sample size in each group, only a single dose of
100mg diclofenac was used, regardless of
patients’ weights, and was not continued after

surgery.

Conclusion

Diclofenac has the potential to play a key role in
reducing post-surgical opioid demands. In patients
who underwent laparoscopic cholecystectomy, a
single preoperative 100 mg dose of rectal
diclofenac led to better pain management by
reducing postoperative pain score and opioid
demand in the first 24 hours. It also reduced the
use of rescue analgesics and opioid side effects in
the postoperative period, such as nausea.
Preemptive treatment of 100 mg diclofenac with
the advantages of reduced opioid consumption,
pain score, and rescue analgesics before
laparoscopic cholecystectomy is recommended by
this study.

Conflict of interests: The authors declare that the
research was conducted in the absence of any
commercial or financial relationships that could
be construed as a potential conflict of interest.
Funding: The study was supported by the Vice
President of Research of Maragheh University of
Medical Sciences.

Acknowledgments: The authors gratefully
acknowledge all the medical staff of Sina Hospital
of Maragheh City for their collaboration that

greatly improved our study.

Authors' contributions: AAV, AAR, and FK
contributed to the conception and surgical
procedures of the study. ZA contributed to data
gathering. MZ organized the database and wrote
the draft of the manuscript. MTK performed the
statistical analysis. All authors contributed to the
manuscript revision, and read and approved the

submitted version.

References

1. Huentelman MJ, Zubcevic J, Hernandez Prada JA,
Xiao X, Dimitrov DS, Raizada MK, et al. Structure-
based discovery of a novel angiotensin-converting
enzyme 2 inhibitor. Hypertension. 2004,;44(6):903-6.

2. Gutt C, Schlafer S, Lammert F. The treatment of
gallstone disease. Deutsches Arzteblatt International.
2020;117(9):148.

3. Yilmaz H, Arun O, Apiliogullari S, Acar F, Alptekin
H, Calisir A, et al. Effect of laparoscopic
cholecystectomy techniques on postoperative pain: a
prospective randomized study. J Korean Surg Soc.
2013; 85(4): 149-153.

4. Negahi A, Mousavi SH, Abbasnezhad V, Jahanshahi
F. A comparison of bupivacaine lavage and diclofenac
suppository effects on post-operative pain  of
laparascopic transabdominal pre-peritoneal
herniorrhaphy: a randomized clinical trial study. BMC
research notes. 2020;13(1):1-5.

5. Gan TJ. Diclofenac: an update on its mechanism of
action and safety profile. Curr Med Res Opin. 2010
Jul;26(7):1715-31.

6. Hajizadeh R, Ghaffari S, Ziaee M, Shokouhi B,
Separham A, Sarbakhsh P. In vitro inhibition of
platelets aggregation with generic form of clopidogrel
versus branded in patients with stable angina pectoris. J
Cardiovasc Thorac Res. 2017; 9(4): 191-195.

7. Keus F, Gooszen HG, van Laarhoven CJ. Open,
small-incision, or laparoscopic cholecystectomy for
patients with symptomatic cholecystolithiasis. An
overview of Cochrane Hepato-Biliary Group reviews.
Cochrane Database Syst Rev.;2010(1):CD008318.

8. Agarwal A, Gautam S, Gupta D, Agarwal S, Singh
P, Singh U. Evaluation of a single preoperative dose of
pregabalin for attenuation of postoperative pain after
laparoscopic  cholecystectomy. Br J  Anaesth
.2008;101(5):700-4.

9. Everson M, McLain N, Collins MJ, Rayborn M.
Perioperative Pain Management Strategies in the Age
of an Opioid Epidemic. J Perianesth Nurs
2020;35(4):347-352.

10. Nir RR, Nahman-Averbuch H, Moont R, Sprecher
E, Yarnitsky D. Preoperative preemptive drug
administration for acute postoperative pain: A

DOI: https://doi.org/10.18502/aptj.v3i1.12486

Page 7



Adv Pharmacol Ther J. 2023;3(1)

Asheghvatan et al.

systematic review and meta-analysis. Eur J Pain .
2016;20(7):1025-43.

11. Ahiskalioglu EO, Ahiskalioglu A, Aydin P, Yayik
AM, Temiz A. Effects of single-dose preemptive
intravenous ibuprofen on postoperative  opioid
consumption and acute pain after laparoscopic
cholecystectomy. Medicine (Baltimore). 2017; 96(8):
€6200.

12. Joshi GP, Viscusi ER, Gan TJ, Minkowitz H,
Cippolle M, Schuller R, et al. Effective treatment of
laparoscopic cholecystectomy pain with intravenous
followed by oral COX-2 specific inhibitor. Anesth
Analg . 2004;98(2):336-342.

13. Sandhu T, Paiboonworachat S, Ko-iam W. Effects
of preemptive analgesia in laparoscopic
cholecystectomy: a  double-blind  randomized
controlled trial. Surg Endosc. 2011;25(1):23-7.

14. Gillberg LE, Harsten AS, Stahl LB. Preoperative
diclofenac sodium reduces post laparoscopy pain. Can
J Anaesth. 1993;40(5 Pt 1):406-8.

15. Ziaee M, Hajizadeh R, Khorrami A, Sepehrvand N,
Momtaz S, Ghaffari S. Cardiovascular complications
of chronic opium consumption: A narrative review
article. Iranian J of Public Health. 2019;48(12):2154.
16. Cheng PGB, Lim MJ, Onsiong MK, Chiu KYW,
Chan MK, Li KWM, et al. Celecoxib premedication in
post-operative analgesia for laparoscopic
cholecystectomy. Acute pain. 2004;6(1):23-8.

Page 8

DOI: https://doi.org/10.18502/aptj.v3i1.12486



