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Abstract Background: Postoperative pain following laparoscopic cholecystectomy (LC) is complex and influenced
by multiple factors. Dexamethasone has been investigated for its potential to reduce postoperative pain and
nausea, but its efficacy remains controversial.

Materials and Methods: This prospective, randomized, double-blind, controlled trial included 108
patients undergoing elective LC. Patients were randomly assigned to receive either 5 mg dexamethasone (study
group) or 1 ml normal saline (control group) 1-2 hours before surgery. Postoperative pain was assessed using
the Visual Analog Scale (VAS) at 0, 2, 6, 12, and 24 hours. Data on analgesic use, postoperative nausea and vom-
iting (PONYV), complications, and length of hospital stay were also collected. Statistical analyses were conducted
using SPSS, with a p-value < 0.05 considered significant.

Results: No statistically significant differences in VAS scores were observed between the dexamethasone
and control groups at any time point. Morphine use was similarly low in both groups (2.0 +29 mg vs.2.2+3.6
mg, p > 0.05), with about half of the patients requiring no morphine. PONV was less frequent in the dexametha-
sone group (5.7% vs. 11.1%), but the difference was insignificant. Length of hospital stay was identical in both
groups (2.3 £ 0.5 days).

Conclusion: Dexamethasone did not significantly reduce postoperative pain or morphine use in LC
patients with low baseline pain scores. Although PONV was less frequent in the dexamethasone group, the
difference was not statistically significant. Future studies with larger sample sizes and standardized postoperative
care are needed to clarify its role in LC pain management.
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INTRODUCTION

Approximately one-fifth of the population has
gallstones, and about 20-30% of these individuals re-
quire surgical intervention.' Both open and laparoscopic
cholecystectomy are standard treatments for gallstone
disease. Since the introduction of laparoscopic surgery in
the 1980s, this technique has become increasingly popular
due to its benefits, including smaller incisions, reduced
blood loss, less postoperative pain, shorter hospital stays,
and fewer major wound complications.”

While laparoscopic surgery can reduce postoperative
pain, many patients still require strong opioids for pain
control. The pain mechanism is complex and involves
factors such as incisional (somatic) pain, visceral pain,
and referred pain, which are unpredictable. Maximum
pain is typically observed on the first day after surgery
and gradually decreases over the following days.’

The exact cause of post-laparoscopic cholecystecto-
my pain remains unclear, although the most likely causes
include peritoneal inflammation due to carbon dioxide
(CO2) and peritoneal stretching.”” Various techniques
have been studied to minimize pain, such as preoperative
administration of analgesics, local anesthetics, intraperi-
toneal irrigation with bupivacaine, and suctioning residual
gas from the peritoneum before closure.”"’

Dexamethasone, with its anti-inflammatory proper-
ties and ability to block neural discharge and nociceptor
C-fiber transmission, has shown promise in reduc-
ing postoperative pain and postoperative nausea and
vomiting. Several studies,'""'” including one conducted in
Thailand,'® have demonstrated the benefits of dexametha-
sone in postoperative pain reduction without increasing
infection rates or delaying wound healing. However,
some other trials'”'* reported no significant reduction in
postoperative pain among LC patients receiving dexa-
methasone, and meta-analyses'” show that dexametha-
sone provides small but statistically significant analgesic
benefits. We question whether the pain-reducing eftects
of dexamethasone justify its routine use, particularly
given that other non-steroidal anti-inflammatory drugs
(NSAIDs) or opioids are also effective for pain control.
This raises the debate of whether dexamethasone should
be reserved only for patients at high risk for PONV rather
than being a blanket recommendation for all undergoing
laparoscopic cholecystectomy.
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This study aims to evaluate the effectiveness of a
single preoperative dose of intravenous dexamethasone in
reducing postoperative pain, analgesic requirements, and
postoperative nausea and vomiting (PONV) in patients
undergoing laparoscopic cholecystectomy. Additionally,
the study seeks to identify any associated complications
and assess whether the administration of dexamethasone
improves overall clinical outcomes following surgery.

MATERIAL AND METHODS

This study is a prospective, randomized, double-
blind, controlled trial. The study protocol and method-
ology were approved by the institutional review board,
and written informed consent was obtained from all
participants.

Inclusion criteria:

1. Patients scheduled for elective laparoscopic
cholecystectomy at Suratthani Hospital

2. Age between 20 and 60 years

3. ASAclassTorll

Exclusion criteria:

1. Emergency or urgent cases

2. Conversion to open surgery

3. Patients who required routine use of steroids,
other immunosuppressive drugs, or NSAIDs

4. Placement of a drainage tube

A total of 143 patients were included in the study
and allocated using a computer-based random integer
generator. They were randomly assigned to one of two
study groups by research assistants who were not involved
in outcome assessment. Patients, surgeons, anesthesi-
ologists, residents, nurses, and the primary researcher
remained blinded to group assignments until the end
of the study. The intervention group received 5 mg of
dexamethasone 1-2 hours before skin incision, while
the control group received 1 ml of normal saline (NSS)
instead.

LC was performed by multiple surgeons in Surathani
Hospital using their preferred technique. Thirty-five pa-
tients were excluded due to conversion to open surgery
(16 patients), drainage tube placement (13 patients), in-
complete data, or surgery cancellation (6 patients). This
left 54 patients in each group (Figure 1).
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143 patients underwent
elective LC

Randomly assigned

Dexametasone group
N=72

18 patients Excluded
9 Converted to opened surgery
6 drainage tube placement
1 surgery cancellation
2 incomplete data

54 patients in Dexametasone group

Figure 1 Flow chart

All patients received standardized care, including
paracetamol 500 mg orally, as needed every 6 hours, and
morphine 2 mg intravenously, as needed every 2 hours,
without the use of other analgesics. Postoperative pain
was assessed using the Visual Analog Scale (VAS) at
2,6, 12, 24, and 48 hours after surgery. Additional data
collected included the use of antiemetics (e.g., meto-
clopramide, ondansetron) over 48 hours, complications
(e.g., nausea/vomiting, surgical site infection, sedation,
respiratory depression), length of hospital stay, bile cul-
ture results, and pathology findings.

We use the sample size formula for a two-group
comparison (assuming equal group sizes) based on post-
operative pain data at 2 hours from Archana Har et al.
study.”

2 (ZO(/2 + Zﬁ)2 e O’
- e
Significance level (o) = 0.05 (Z =1.96)
Power (1 - B)=0.80 (Z=10.84)
Estimated standard deviation (o) = 2.3

Minimum detectable effect size (A) = 1.4
n=49.45

n

Control group
N=71

17 patients Excluded
7 Converted to opened surgery
7 drainage tube placement
3 incomplete data

54 patients in Control group

Data were analyzed using SPSS, version 28. Means/
medians and standard deviations were calculated for
quantitative variables (e.g., age, pain scores), while fre-
quencies and percentages were calculated for qualitative
variables (e.g., gender). Differences in patient charac-
teristics were analyzed using a chi-square test for cat-
egorical variables (e.g., sex, ASA class, prior surgeries or
procedures, local anesthetic use, number of laparoscopic
ports, PONYV, SSI, bile culture results, pathology) and
Student's t-test for continuous variables (e.g., age, BMI,
total postoperative opioid use, pain scores, operative/
recovery time, length of stay). Statistical significance
was set at a p-value < 0.05.

REsuLTS

A total of 108 patients were included in the study,
with 54 patients assigned to the control group and 54
patients assigned to the study group (dexamethasone
group). There were no statistically significant differences
between the two groups in terms of age, sex, BMI, ASA
classification, diagnosis, history of ERCP, or operative
time. However, a higher proportion of patients in the study
group had a history of previous abdominal surgery (45%
vs. 27%, p > 0.05) (Table 1).
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The mean postoperative pain scores (VAS) in the
study group were 3.4+£2.8,3.7+1.4,3.5+1.5,2.8+1.3,
and 2.7+ 1.2 at 0, 2, 6, 12, and 24 hours after surgery,
respectively. These scores were not significantly different
from the control group, which recorded scores of 3.6 £
27,39+1.4,34+1.4,28+0.9,and 2.5 + 1.1 at the
same time points (p > 0.05). Similarly, morphine usage
was comparable between the two groups (2.0 = 2.9 mg
in the study group vs. 2.2 + 3.6 mg in the control group,
p>0.05) (Table 2).

Table 1 Patient demographic data

Efficacy of Preoperative Single Dose Intravenous Dexamethasone in Laparoscopic Cholecystectomy: A Randomized Double-Blind Placebo-Controlled Trial 105

Postoperative nausea and vomiting (PONV) were
less frequent in the study group (5.7% vs. 11.1%), al-
though the difference was not statistically significant.
The length of hospital stay was identical in both groups,
averaging 2.3 = 0.5 days. One patient in the study group
experienced a superficial surgical site infection at the
umbilical port, but this was not significantly different be-
tween the groups. No other complications were reported.

Control
(N =54)
Mean age: year (Mean * SD) 425+10.8 43.9 +10.7 0.501
Sex: n (%) 0.681
Male 11 (20.8) 13 (24.1)
Female 42 (79.2) 41 (75.9)
BMI: kg/m? (Mean + SD) 27.4 +£51 26.5+4.7 0.344
ASA class: % 0.634
| 25 (47.2) 23 (42.6)
Il 28 (52.8) 31 (57.4)
Diabetes malitus 12 13 0.687
Previous abdominal Sx: n (%) 24 (45.3) 15 (27.8) 0.005
Previous ERCP 16 (30.2) 9 (16.7) 0.098
Number of ports: n (%) 0.277
3 ports 20 (37.7) 26 (48.1)
4 ports 33 (62.3 28 (51.9)
Diagnosis 0.413
Symptomatic Gallstone 27 31
History of cholecystitis 7 8
Gallstone pancreatitis 3 4
History of CBD stone 17 11
Gallbladder polyp 0 2
Operative time - min (Mean = SD) 78.4 + 38.9 69.3 + 30.1 0.387
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Control
(N =54)

Visual Analogue Pain Score

0hr 34+28 3.6+27 0.825

2 hr 37+14 39+14 0.594

6 hr 35+15 34+14 0.772

12 hr 28+1.3 28+0.9 0.749

24 hr 27+1.2 25+1.1 0.454
Total morphine use-mg (Mean + SD) 20x29 22+3.6 0.864
Postop. nausea/vomiting: n (%) 3(5.7) 6 (11.1) 0.310
Surgical site infection: n (%) 1(5.7) 0(0.0) 0.311
Length of stay-day (Mean + SD) 23+05 23+0.5 0.915
Pathology report: n (%) 0.547

Acute cholecystitis 2(3.7) 2(3.7)

Chronic cholecystitis 46 (86.8) 44 (81.5)

Acute & Chronic cholecystitis 5(9.4) 6 (11.1)

Benign neoplasm 0(0.0) 2(3.7)

Discussion

Postoperative pain after laparoscopic cholecystec-
tomy (LC) is complex and unpredictable. While several
studies have investigated the role of dexamethasone in
reducing postoperative pain, its effectiveness remains
controversial. Many randomized controlled trials,'""
including one conducted in Thailand,'® have shown
that patients administered dexamethasone required less
postoperative morphine and reported significantly lower
pain scores compared to control groups. However, other
trials'**' reported no significant reductions in postopera-
tive pain among LC patients receiving dexamethasone.
The optimal time of dexamethasone injection is 1-2 hours
before surgery to diffuse across the cell membrane and
minimize pain and inflammation."”

In our study, we found no statistically significant dif-
ferences in pain scores (VAS) at any time point or in the
total dose of analgesic drugs used. This discrepancy may
be due to our study's overall lower pain scores compared
to other studies. The average pain scores in our study
ranged from 3-4 during the first 6 hours post-surgery to
2-3 at 12-24 hours. Similarly, the total morphine dose was
minimal, averaging 2.0 = 2.9 mg in the study group and

2.2 +3.6 mg in the control group. Notably, about half of
the patients in both groups did not require morphine at all.
When compared with other studies, for example, Petra-
Evelyn et al.,”' reported higher postoperative pain scores
immediately after surgery (VAS score: 6.9+ 1.2vs. 7.5+
1.6; P=0.001) and at 6 hours post-operation (VAS score:
5.2+1.0vs.6.5+1.4; P=0.000). Similarly, Bisgaard T
etal.,11 reported VAS scores of 4.1 and 5.2 in the control
group vs. 3.3 and 3.5 in the dexamethasone group at 6
and 12 hours, respectively. These findings suggest that our
population may have a higher pain tolerance, potentially
diminishing the observable benefits of dexamethasone
on postoperative pain.

Regarding postoperative nausea and vomiting
(PONYV), the incidence was lower in the study group
(5.7%) compared to the control group (11.1%), although
the difference was not statistically significant (p > 0.05).
A meta-analysis of 17 placebo-controlled studies demon-
strated that combining a 5-HT3 receptor antagonist and a
single dose of dexamethasone can reduce PONV. How-
ever, the routine use of this combination remains debated,
with some studies suggesting it should be reserved for
patients with a history of severe nausea and vomiting.'*'*
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In our study, one patient in the study group experi-
enced a superficial surgical site infection at the umbilical
port, which caused delayed wound healing. However, this
was not significantly different between the groups and is
consistent with findings from other studies.'"'® From a
meta-analysis,"” it was noted that blood sugar levels in
the dexamethasone group were significantly higher at 24
hours after surgery. However, our study did not routinely
monitor perioperative blood sugar levels in non-diabetic
patients. No hyperglycemic crisis was observed in the 12
diabetic patients in the study group and the 13 patients in
the control group.

There are several limitations to our study. First,
the sample size was relatively small, and the study was
conducted at a single center, limiting the findings' gen-
eralizability. Second, there were confounding factors,
including differences in baseline patient characteristics,
particularly the higher prevalence of previous abdomi-
nal surgery in the study group. Additionally, there was
no standardized perioperative care protocol, including
surgical technique, choice of anesthesia, and type of
anesthetic drugs used in the induction and maintenance
phases. Management of PONV depended on the attending
surgeons and anesthesiologists. Future studies with larger
sample sizes, consideration of prior abdominal surgeries,
and standardized postoperative care protocols are needed
to draw more definitive conclusions.

There are several limitations to our study. First,
the sample size was relatively small, and the study was
conducted at a single center, limiting generalizability.
Second, there were confounding factors, including dif-
ferences in baseline patient characteristics, particularly
the higher prevalence of previous abdominal surgery in
the study group. Additionally, there was no standardized
peri-operative care protocol, including surgical technique,
choice of anesthesia, and type of anesthetics drug in the
induction and maintenance phase intra-operative, man-
agement of PONV, depending on the attending surgeons
and anesthesiologist. Future studies with larger sample
sizes, consideration of prior abdominal surgeries, and
standardized postoperative care protocols are needed to
draw more definitive conclusions.

CONCLUSION

This prospective randomized double-blind con-
trolled trial demonstrated that dexamethasone did not
significantly reduce postoperative pain scores or analgesic
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use following laparoscopic cholecystectomy in our study
population. The overall low pain scores and minimal an-
algesic requirements suggest that the high pain tolerance
in this population may have diminished the measurable
benefits of dexamethasone. Although there was a lower
incidence of postoperative nausea and vomiting (PONV)
in the dexamethasone group, the difference was not sta-
tistically significant. Further studies with larger sample
sizes, standardized postoperative care protocols, and
consideration of baseline patient characteristics, such as
prior abdominal surgeries, are warranted to evaluate better
dexamethasone's efficacy in managing postoperative pain
and PONYV in laparoscopic cholecystectomy patients.

REFERENCES

1. FestiD,Reggiani ML, Attili AF, et al. Natural history of gallstone
disease: Expectant management or active treatment? Results
from a population-based cohort study. J Gastroenterol Hepatol.
2010;25(4):719-24. doi: 10.1111/§.1440-1746.2009.06146 x.

2. Amreek F,Hussain SZM,Mnagi MH,etal. Retrospective Analysis
of Complications Associated with Laparoscopic Cholecystectomy
for Symptomatic Gallstones. Cureus. 2019;11(7):e5152. doi:
10.7759/cureus.5152.

3. Bisgaard T, Klarskov B, Rosenberg J, et al. Characteristics and
prediction of early pain after laparoscopic cholecystectomy. Pain.
2001;90(3):261-9. doi: 10.1016/S0304-3959(00)00406-1.

4. Hanly EJ, Aurora AR, Fuentes JM, et al. Abdominal insufflation
with CO2 causes peritoneal acidosis independent of systemic
pH. J Gastrointest Surg. 2005;9(9):1245-51. doi: 10.1016/j.gas-
sur.2005.09.007.

5. Barczyfiski M, Herman RM. A prospective randomized trial on
comparison of low-pressure (LP) and standard-pressure (SP)
pneumoperitoneum for laparoscopic cholecystectomy. Surg
Endosc. 2003;17(4):533-8. doi: 10.1007/s00464-002-9121-2.

6. Lee SO, Huang LP, Wong CS. Preoperative administration of
extended-release dinalbuphine sebacate compares with morphine
for post-laparoscopic cholecystectomy pain management: A
randomized study. J Pain Res. 2020;13:2247-53. doi: 10.2147/
JPR.S263315.

7. Mirhosseini H,Avazbakhsh MH,Hosseini AM, et al. Effect of oral
clonidine on shoulder tip pain and hemodynamic response after
laparoscopic cholecystectomy: A randomized double blind study.
Anesth Pain Med. 2017;7(6):¢61669. doi: 10.5812/aapm.61669.

8. Putta PG, Pasupuleti H, Samantaray A, et al. A comparative
evaluation of pre-emptive versus post-surgery intraperitoneal
local anaesthetic instillation for postoperative pain relief after
laparoscopic cholecystectomy: A prospective, randomised,
double blind and placebo controlled study. Indian J Anaesth.
2019;63(3):205-11. doi: 10.4103/ija.lJA_767_18.

9. Yang SC, Chang KY, Wei LF, et al. To drain or not to drain:
the association between residual intraperitoneal gas and post-

laparoscopic shoulder pain for laparoscopic cholecystectomy.




108

10.

11.

12.

13.

14.

15.

Sriphatphiriyakun P, Chumongkhon Y

Sci Rep. 2021;11:7447. doi: 10.1038/s41598-021-85714-4.
Jamil K, Qaisar R. The Effect of dexamethasone on postopera-
tive pain in patients after laparoscopic cholecystectomy. Cureus.
2022;14(11):e32067. doi: 10.7759/cureus.32067.

Bisgaard T, Klarskov B, Kehlet H, et al. Preoperative dexametha-
sone improves surgical outcome after laparoscopic cholecystecto-
my: arandomized double-blind placebo-controlled trial. Ann Surg.
2003;238(5):651-60.doi: 10.1097/01.s1a.0000094390.82352 .cb.
Yilmaz H, Arun O, Apiliogullari S, et al. Effect of laparoscopic
cholecystectomy techniques on postoperative pain: a prospective
randomized study. J Korean Surg Soc. 2013;85(4):149-53. doi:
10.4174/jkss.2013.85.4.149.

Fukami Y, Terasaki M, Okamoto Y, et al. Efficacy of preoperative
dexamethasone in patients with laparoscopic cholecystectomy:
a prospective randomized double-blind study. J Hepatobiliary
Pancreat Surg. 2009;16(3):367-71. doi: 10.1007/s00534-009-
0079-5.

Elhakim M, Nafie M, Mahmoud K, et al. Dexamethasone 8 mg
in combination with ondansetron 4 mg appears to be the optimal
dose for the prevention of nausea and vomiting after laparoscopic
cholecystectomy. CanJ Anaesth.2002;49(9):922-6.doi: 10.1007/
BF03016875.

Wang JJ, Ho ST, Uen YH, et al. Small-dose dexamethasone
reduces nausea and vomiting after laparoscopic cholecystec-
tomy: a comparison of tropisetron with saline. Anesth Analg.
2002;95(1):229-32. doi: 10.1097/00000539-200207000-00042.

16.

17.

18.

19.

20.

21.

Thai J Surg Jul. - Sept. 2025

Viriyaroj V, Boonsinsukh T, Rookkachart T, et al. The effects of
single-dose preoperative intravenous dexamethasone on clinical
outcome after laparoscopic cholecystectomy. J Med Assoc Thai.
2015;98(Suppl 10):S112-7.

Gul G, Bilgic T, Aydin MA. Evaluation of the Effects of Pre-
operative Dexamethasone Administration on Postoperative
Patient Comfort in Laparoscopic Cholecystectomy. Cureus.
2020;12(5):€7968. doi: 10.7759/cureus.7968.

Feo CV, Sortini D, Ragazzi R, et al. Randomized clinical trial of
the effect of preoperative dexamethasone on nausea and vomiting
after laparoscopic cholecystectomy. BrJ Surg.2006;93(3):295-9.
doi: 10.1002/bjs.5252.

Waldron NH, Jones CA, Gan TJ, et al. Impact of perioperative
dexamethasone on postoperative analgesia and side-effects: sys-
tematic review and meta-analysis. BrJ Anaesth.2013;110(2):191-
200. doi: 10.1093/bja/aes431.

Har A,Biswas A, Chatterjee S, et al. Preoperative dexamethasone
reduce postoperative pain and analgesic consumption in patient
undergoing laparoscopic cholecystectomy. Glob Anaesth Perioper
Med. 2015;1(2):55-7. doi: 10.15761/GAPM.1000114.
Sanchez-Rodriguez PE, Fuentes-Orozco C, Gonzdlez-Ojeda A.
Effect of dexamethasone on postoperative symptoms in patients
undergoing elective laparoscopic cholecystectomy: randomized
clinical trial. World J Surg. 2010;34(5):895-900. doi: 10.1007/
$00268-010-0457-9.




