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Abstract. Objective: The study aimed to assess the adjuvant role of dexamethasone in multimodal analgesia to
control postoperative pain for various laparoscopic surgical procedures. Methods: From January to April 2023,
a study was conducted at Baghdad Teaching Hospital involving 80 patients prepared for various laparoscopic
procedures, classified as ASA grades | and Il. The participants were divided into groups (A and B) of 40 patients.
There were no significant differences between the groups regarding gender distribution, age, BMI, ASA grade,
anesthesia duration, and surgical procedure duration. Group A comprises patients administered dexamethasone
8 mg intravenously one hour before the induction of anesthesia, whereas Group B patients received a normal
saline (placebo). The analgesic effect was assessed by measuring the VAS score for each group at 1, 3, 6, and 24
hours post-discharge from the recovery room. The study also evaluated the necessity for potent analgesics among
the study population in each group. Results: The study findings indicate that dexamethasone significantly reduces
postoperative pain, as evidenced by lower VAS scores in patients administering dexamethasone compared to those
receiving a placebo, especially at 6 and 24 hours post-transfer from the recovery room. Additionally, patients
administering a placebo exhibit a significant demand for potent analgesia in contrast to the group receiving
dexamethasone. Conclusion: The study indicated that a single-dose injection of dexamethasone 8 mg administered
preoperatively for various laparoscopic procedures significantly decreases postoperative pain. Effective pain
management promotes early recovery and shortens hospital stays, reducing staff stress and providing financial
benefits to the institution. We recommend using dexamethasone as a safe and effective medication for alleviating
postoperative pain.
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1. INTRODUCTION

Surgery constitutes a form of trauma inflicted upon a patient. The organism generates
a metabolic and endocrine response to trauma by activating the hypothalamus-pituitary-adrenal
axis and the sympathetic nervous system.(Hsiung et al., 2023) . Studies indicate that the
reaction to trauma correlates with the severity of the trauma experienced. Minimizing trauma
is a primary objective in surgical interventions.(Hsiung et al., 2023, Gul et al., 2020) .
Laparoscopic surgery is appealing for several reasons: it is more aesthetically pleasing, results
in less postoperative discomfort, necessitates a shorter hospital stay, and allows for a quicker
return to normal activities and employment.(Taki-Eldin and Badawy, 2018)

The postoperative recovery after several variables, including discomfort, weariness,
and exhaustion, influence laparoscopic surgery. Pain and fatigue are pronounced, particularly
on the day of the procedure and the following day. Nausea and vomiting primarily manifest on
the day after the operation and seldom extend the postoperative recovery period.(Gul et al.,
2020)
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Surgical pain is one of the most significant issues that healthcare providers encounter
every day, among surgical consequences. This discomfort may originate from a surgical site or
the shoulder (referred pain). Multiple elucidations exist for discomfort after laparoscopic
surgery. The most acknowledged causes are peritoneal irritation from carbon dioxide (CO2),
peritoneal inflammation, and peritoneal distension resulting from pneumoperitoneum. Medical
practitioners have recommended and employed various techniques to mitigate this, including
preoperative administration of opioids or opioid-sparing analgesia, clonidine, preoperative
pregabalin, local anesthetic instillation at the wound site, and intraperitoneal irrigation with
bupivacaine or ondansetron, along with suctioning residual gas from the peritoneum before
closure. (da Silveira et al., 2024, Zheng et al., 2022, Mirhosseini et al., 2017, Trujillo-Esteves
et al., 2019, Stamenkovic et al., 2021, Putta et al., 2019, Abdelaziz et al., 2021, Yang et al.,
2021).

The therapy of acute surgical pain has transitioned in recent years from a primarily
narcotic-based approach to a multimodal analgesia system using medications from many
classes. This method, referred to as balanced analgesia, aims to minimize opioid use to mitigate
adverse effects while achieving enhanced analgesic efficacy. Pain is a significant factor
contributing to prolonged recovery and release delays after ambulatory surgery, as well as a
frequent cause of unexpected hospital hospitalizations after operations that are typically
outpatient. (Moore, 2018).

Postoperative pain management should be tailored to the specific surgical procedure,
utilizing a combination of various analgesics, preferably non-opioid, to achieve additive or
synergistic effects while minimizing opioid-related side effects. (Min et al., 2016, Shim, 2020,
Kehlet, 2020) Glucocorticoids have shown opioid-sparing effects in multiple clinical studies
regarding postoperative pain.(Bjerregaard et al., 2018, Nielsen et al., 2015, Asad and Khan,
2015, Kleif et al., 2017, Xu et al., 2020)

Glucocorticoids mitigate inflammation and tissue damage in several illnesses, such as
inflammatory bowel disease, rheumatoid arthritis, and some cancers. Glucocorticoids possess
significant immunomodulatory properties and are used to manage acute allograft rejection.
Dexamethasone has antiemetic effects and is often used to prevent postoperative nausea and
vomiting (PONV).(Dimmen et al., 2023, Jensen et al., 2020) .

Recent studies have examined the effectiveness of glucocorticoids in alleviating pain
and inflammation post-surgery. Initial research on dental treatment patients indicated that
glucocorticoids significantly diminished postoperative pain and swelling.(Chaudhary et al.,
2015, Shibl et al., 2021, Selvido et al., 2021, Kirkham et al., 2018)
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Recent studies have examined the analgesic effects of a single perioperative dose of
dexamethasone, yielding inconsistent results. One of these studies done to evaluate the
prophylaxis role of dexamethasone before thyroidectomy to reduce postoperative nausea, pain,
and vocal dysfunction demonstrates that Dexamethasone (8 mg 1V) is a safe and effective
method to reduce postoperative nausea, vomiting, and pain after thyroid resection and should
be used routinely.(Feroci et al., 2011) Another study was performed to assess the efficacy of
preoperative dexamethasone in patients with laparoscopic cholecystectomy. It showed that
intravenous dexamethasone (8 mg) preoperatively is safe without apparent side effects and
significantly reduces the incidence of postoperative nausea, vomiting, pain, and fatigue after
Laparoscopic cholecystectomy.(Fukami et al., 2009). Previous studies have indicated
limitations in assessing the analgesic impact during laparoscopic surgery. This study aims to
evaluate the analgesic effect of dexamethasone as part of a multimodal analgesia approach for

postoperative pain management in various laparoscopic procedures.

2. PATIENTS AND METHODS
Study population

This prospective, comparative, randomized, double-blind study was conducted at
Baghdad Teaching Hospital from January 2023 to April 2023. A total of 80 patients, aged 20
to 60, ASA I-I1.(Doyle et al., 2017) Various laparoscopic operations under G.A. were included
in the research.

Study design

The study population was divided into two groups: Group A, the control group, received
2ml of normal saline (placebo) before anesthesia induction, whereas Group B, the experimental
group, was administered 8mg of dexamethasone one hour before anesthesia induction.

Upon the patient's arrival in the operating room, an ECG and non-invasive BPM were
affixed, and the patient's condition was observed throughout the surgical procedure. The
induction of general anesthesia with a standard induction agent commenced with pre-
oxygenation, followed by the administration of Midazolam at 1 mg, Fentanyl at 100 pg,
Ketamine at 0.5 mg/kg, Propofol at 2 mg/kg, Atracurium at 0.5 mg/kg. Anaesthesia is
maintained using O and isoflurane at a concentration of 1.5%, with an intravenous injection

of 2 mg morphine administered 30 minutes post-induction.
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The incision site was locally infiltrated with 3 ml of 1% lidocaine before the insertion
of the Veress needle or trocar. Upon completion of the surgery, the operating surgeon manually
compressed the patient's abdomen to expel residual CO> from the abdominal cavity before
suturing the skin incision.(Mishra, 2013)

Included criteria

The study enrolled patients undergoing laparoscopic procedures aged 20-60, with BMI
between 18 and 30, and with ASA I-II.

Excluded criteria

Patients with a BMI over 30, those diagnosed with diabetes, patients who had
laparotomy, individuals using drugs for chronic pain, Inability to comply with the procedure,
allergy to any study medication, those known to have compromised renal function, and alcohol
or drug addiction, or both were excluded from the study
Estimation of pain score

The degree of pain was measured using a Visual Analogue Scale (VAS) at 1-, 3-, 6-,
and 24 hours post-surgery, starting when the patient was transferred to the recovery room.
Upon the patient's request for analgesia or when the VAS exceeded 4, 100 mg of nefopam was
administered intravenously.

Ethical approval

The ethics committee of the University of Baghdad's College of Medicine sanctioned
the research protocol, and the established guidelines were used to conduct the procedures. The
patient's medical history was acquired with their agreement.

Statistical analysis

The questionnaire scores were reported using the mean and standard deviation. A t-test
and the least significant difference LSD were utilized to correspond to the distinct variables in
the study. The statistical significance was assessed at a significance level of P < 0.05 using
SPSS, version 21 (SPSS Inc, Chicago, Illinois). (Mubarok and Sahroni, 2021, Jumaa et al.,
2024b).

3. RESULTS

The demographic data of the study population indicated no significant differences in
the distribution of gender, age, and BMI across the research groups. Furthermore, there was no
significant difference in the duration of operation or anesthesia across the study groups. (Table
1-2) (figure 1-2). The gender distribution of the study population revealed that the male
percentage was equal to 32.5% and 40% each in groups A and B, respectively, while the female

rate was equal to 67.5 % and 60% each in groups A and B, respectively. The study population's
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mean age was 41.70+ 11.27 and 40.25 + 11.02 in groups A and B, respectively. The mean BMI
was 24.11 +2.93 and 23.78 £3.06 in groups A and B, respectively.

On the other hand, the mean duration of the surgery was 45.28 + 9.80 min and 44.18 +
9.93 min for each group A and B, respectively, while the mean duration of anesthesia was
62.58 £ 10.70 min and 60.63 £ 9.38 min for each group A and B, respectively. (Table 1-2)
(figure 1-2).

The study revealed no significant difference in ASA grades between groups A and B
for grades | and 1. table (3) figure (3).

Moreover, study outcomes concluded that the impact of preoperative administration of
dexamethasone was shown to significantly enhance VAS scores among patients who were
administered dexamethasone compared to those who were not, mainly after 6 and 24 hours
after surgery. Furthermore, the study group that received preoperative dexamethasone
significantly changed the VAS score, particularly one-hour post-surgery. In comparison to the
groups who did not receive dexamethasone, a significant enhancement in the VAS score was
observed 6- and 24 hours post-surgery. Table (5) figure (5)

The outcomes were corroborated by the potent analgesia (nefopam) demand results,
indicating that groups that administered dexamethasone preoperatively showed less
requirement for analgesia for postoperative pain compared to groups that did not receive
dexamethasone preoperatively, which exhibited a significant demand for strong analgesia.
Table (4) figure (4)

Table (1): The demographic distribution of the study population

Demographic Data eroup A eroup B P- value

Mean = SD? % Mean + SD? %
Male 13+2.582 32.5% 16+2.898 40.0% 0.825
Female 27+£3.414 67.5% 24+2.582 60.0% 0.797

gender M: F ratio 1:2.07 1:15

Total 40 100.0 40 100.0

P- value 0.0001* 0.0001*
Age (years) | 41.70+11.27 40.25 +11.02 0.944
BMI | 24.11 £ 2.93 23.78 +£3.06 0.617
a: standard deviation, *: significant at (P<0.05)
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Figure (1): gender distribution of the study groups

Table (2): Surgical and anesthetic duration in study groups

Duration in (min)
Parameter Mean * SD? P- value
Group A Group B
Duration of surgery 45.28 £ 9.80 44.18 £9.93 0.616
Duration of anesthesia 62.58 £ 10.70 60.63 £ 9.38 0.383

a: standard deviation, *: significant at (P<0.05)

® Duration of surgery ™ Duration of anesthesia

GROUPB GROUPA

Time/ minutes

Group

Figure (2): Surgical and anesthetic duration in study groups

Table (3): Distribution of ASA grade in study groups

Patients No
ASA grad Mean+SD ? P- value
Group A Group B
I 27.00+2.582 25.00+2.582 0.102
Il 13.00+2.582 15.00+2.582 0.100
P- value 0.0001* 0.0001*

a: standard deviation, *: significant at (P<0.05)

WASA grad | mASAgrad Il

GROUPB GROUPA
group

Number of patients

Figure (3): Distribution of ASA grade in study groups
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Table (4): strong analgesia demand
Strong analgesia Patients No
(nefopam) Mean + SD? P- value
Group A Group B
need 34.00 + 3.362 21.00 + 2.506 0.007*
No need 6.00 + 4.362 19+ 1.506 0.012*
P- value 0.002* 0.196
a: standard deviation, *: significant at (P<0.05)
W need M Noneed
GROUPB GROUP+
GROUP
Figure (4): strong analgesia demand
Table (5): comparison of the postoperative VAS grade between study groups
VAS score
Postoperative periods Mean + SD? P- value
Group A Group A

1 hour A4.30+£0.723 A 4.00 £ 0.607 0.548
3 hours A3.20+1.018 B 2.35 + 0.597 0.429
6 hours A 2.80+0.616 B 2.23 +£0.483 0.027*
24 hours B 2.5+0.599 B 1.79 £ 0.405 0.043*

LSDP 1.79779 1.373 -

a: standard deviation, b: least significant difference, statistically significant differences are shown by variations in
capital letters within the same column *: significant at (P<0.05)

Group B

postoperative peroids

Group A

2.2

H 24 hours

3

6hours ®m3hours ®1hour

28

[=}

0.5 1 15

2

25 3 35 4 45
VAS score

Figure (5): comparison of the postoperative VAS score between study groups

Discussion

Laparoscopic surgery is a minimally invasive approach aimed at minimizing tissue

damage, postoperative pain, and hospital stay duration, facilitating early return to work, and

reducing patient morbidity. Despite the recognized advantages of laparoscopic procedures over

open surgery, there are particular concerns about postoperative pain, which may arise from
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pleural and peritoneal anatomy, potentially leading to nociceptive afferent pain signals.
(Golzari et al., 2016, Coccolini et al., 2015) . Improper pain management could be associated
with varied respiratory, cardiovascular, gastrointestinal, and psychological complications.
Thromboembolic events could occur following reduced mobility due to postoperative pain.
Furthermore, activation of stress responses can lead to water and sodium retention and an
increased metabolic rate.(Kaba et al., 2007). A key advantage of laparoscopic surgery
compared to open surgery is reduced postoperative pain. Strategies that alleviate pain
postoperatively are essential to augment this benefit. Several methods have been employed to
tackle this concern. One of these surgeries used dexamethasone. The present study was
concerned with this topic.

Involving 80 patients, the present study was done to evaluate the analgesic role of
dexamethasone as a part of Multimodal Analgesia for controlling postoperative pain. The study
population was divided into two groups. After taking into consideration the equal distribution
of age, gender, and BIM between the groups, one from these groups was given a placebo, while
others were given 8 mg dexamethasone intravenously one hour before induction of anesthesia;
study outcomes exhibited a significant decline in VAS score, specifically after 6 and 24 hrs.
from the end of the surgery in a patient who is receiving dexamethasone preoperatively as
comparing with those who given a placebo. Furthermore, the demand for strong analgesia
postoperatively was seen more in patients who were given a placebo as compared with those
who were given dexamethasone preoperatively.

On the same topic, a separate study assessed the efficacy of a single dose of
Dexamethasone in alleviating postoperative pain in patients undergoing laparoscopic
cholecystectomy. It revealed that pain intensity in the dexamethasone group was significantly
lower than in the placebo group at two, six-, and twelve hours post-surgery. Furthermore,
Meperidine use in the cohort administered dexamethasone was much lower than in the cohort
receiving placebo. (Arora et al., 2018) The VAS score showed a drop in individuals treated
with dexamethasone, especially after 48 hours, according to another study that examined the
efficacy of preoperative vs. intraoperative dexamethasone in decreasing postoperative pain
following laparoscopic cholecystectomy.(Lee et al., 2020, Hashim et al., 2020) Another study
in the same issue indicates that administering 8 mg of dexamethasone preoperatively
significantly decreases the occurrence of postoperative nausea and vomiting, pain, and fatigue
following elective laparoscopic cholecystectomy. (Ashraf et al., 2024) A further study was
conducted to examine the effectiveness of dexamethasone alone in managing postoperative

pain compared to the combination of dexamethasone and lignocaine. The preoperative
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administration of a single dose of dexamethasone improved the quality of recovery score and
reduced pain following laparoscopic cholecystectomy compared to a lignocaine bolus dose.
(Aroraetal., 2018) . Previous studies corroborated our findings; however, an alternative study
indicated that the use of dexamethasone insignificantly lowers postoperative pain. This study
demonstrated that administering 8 mg of dexamethasone 90 minutes before surgery had an
insignificant impact on pain reduction. These findings may be associated with the prolonged
duration of dexamethasone administration before surgery.(Gul et al., 2020).

Postoperative pain after laparoscopic surgery consists of both somatic and visceral
elements. (EI-Sherbiny et al., 2009) . Somatic pain after laparoscopic procedures is
characterized by sharp, localized discomfort in the abdomen.(Chou et al., 2005) . The pain
mechanisms are associated with the perforation of the abdominal wall and the placement of
trocars, sutures, and tacks utilized for securing the mesh to the anterior abdominal wall.(Gough
et al., 2015) . Visceral pain following laparoscopic surgery may arise from peritoneal traction
or diaphragm irritation due to surgical manipulation, intraoperative gas insufflation, and
postoperative gas retention.(Kaba et al., 2007, EI-Sherbiny et al., 2009, Chou et al., 2005, Long
et al., 2019, Hirsch et al., 2021) .Somatic sensation is precisely localized to its site of origin.
The visceral sensation is characterized by vagueness, commonly associated with somatic
structures, and typically radiates to one side of the body or the other.(Keefer et al., 2016, Kansal
and Hughes, 2016, Greenwood-Van Meerveld and Johnson, 2018, Jumaa et al., 2024a).

Prostaglandins sensitize neurons within visceral and somatic sensation pathways to
noxious or irritating stimuli, which may be chemical, thermal, or mechanical, leading to pain
perception.(Briones-Vozmediano, 2017) Prostaglandin E2 (PGE2), a specific type of
prostaglandin, is synthesized during inflammatory responses. Elevated levels of PGE2
contribute to key characteristics of inflammation, such as pain, edema, and fever.(Panigrahy et
al., 2021, Sharif and Klimko, 2019). Based on these facts, any manipulation in the level of
prostaglandins, mainly Prostaglandin E2 (PGEZ2), alters pain sensation. Corticosteroid drugs,
particularly dexamethasone, are examples of medications that can lower the production of
prostaglandin, specifically Prostaglandin E2 (PGE2).(Cacheiro-Llaguno et al., 2022, Yasin et
al., 2023, Hashim et al., 2023).

Study limitations include constraints in the sample size since the research is being

conducted in a confined geographical region and during a limited timeframe.
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4. CONCLUSION

This study demonstrated that a single-dose injection of dexamethasone 8§ mg given
preoperatively for various laparoscopic procedures significantly reduces postoperative pain.
Effective pain management facilitates early recovery and reduces hospital stays, alleviating
staff stress and offering the trust financial benefits. We recommend dexamethasone as a safe

and effective option for reducing postoperative pain.
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