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Background: Acute postoperative pain is associated with many undesirable outcomes. Opioids are the mainstay for pain
relief but their common side effects are still problematic. Many adjunctive agents such as NSAIDs and gabapentin have
already been proved to be effective as multimodal analgesia. Dexamethasone has been reported to reduce postoperative
nausea and vomiting but the analgesic effect is not well defined especially in open abdominal surgery.

Objective: To evaluate efficacy of a single perioperative dose of dexamethasone on postoperative pain in gynecological
laparotomy surgery.

Material and Method: A prospective, randomized, double-blinded study was approved by the Institutional Review Board
and registered with the Thai Clinical Trials Registry as TCTR20151116001. Fifty-two patients scheduled for elective
gynecological laparotomy surgery were enrolled in the present study. Patients were randomized into two groups based on
computer generated random number list. After induction, group D received intravenous dexamethasone 8 mg and group P
received saline. Both groups were anesthetized in a standardized manner. Postoperative pain was managed with intravenous
morphine using patient controlled analgesia. The primary outcome was total morphine consumption evaluated at 6- and
24-hour postoperatively. Pain score, nausea, and vomiting, shivering, sore throat, and adverse effects of dexamethasone
were also recorded.

Results: The total dose of morphine (0 to 24 hour after surgery) was less in D group (15.88+9.59 mg) compared with
P group (24.25+15.26 mg) (p = 0.027). The doses during hour 0 to 6 were smaller in D group (11.28+6.66 mg) than the
placebo (15.79£12.50) (p = 0.435). The numerical rating scale for pain at rest did not differ in both study groups, but pain
in motion was less in D group than P group at 6-hour (p = 0.03) and 24-hour (p = 0.039) after surgery. No adverse effect
was observed in both groups.

Conclusion: A single perioperative dose 8 mg of dexamethasone is safe and significantly reduces pain at movement and
morphine consumption in 24 hours after gynecological laparotomy surgery.
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Acute postoperative pain is associated with
many undesirable outcomes, for it delays mobilization,
increases duration of hospital stay, and decreases
patient’s satisfaction. Patients who receive adequate
analgesia recover faster and need shorter hospital stay.

Opioids are the mainstay for perioperative
pain relief, but their common side effects such as
postoperative nausea and vomiting, sedation,
drowsiness, urinary retention, reduce gastrointestinal
mobility, and paralytic ileus are still problematic. Many
adjuvants such as gabapentin, paracetamol, nonsteroidal
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anti-inflammatory drugs, and ketamine have already
been proved to be effective as multimodal analgesia.

Dexamethasone, a strong anti-inflammatory
drug with long duration of action (36 to 72 hours) has
many beneficial effects in surgical setting. Besides
antiemetics, it has anti-inflammatory effect, reduce
shivering, and sore throat, but the analgesic effect of
dexamethasone is inconclusive!®. There are several
studies about dexamethasone and postoperative pain,
but most of the surgical procedures were limited to
laparoscopic surgery, tonsillectomy, breast surgery,
and orthopedics surgery“®®. That was the reason the
authors chose to investigate its analgesic effect in
open abdominal surgery using pfannenstiel incision,
a common surgical procedure but have never been
studied yet.
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The aim of the present study was to
evaluate the effect of a single perioperative dose of
dexamethasone on postoperative pain in patients
undergoing gynecological laparotomy surgery.

Material and Method

After the approval from the Ramathibodi
Ethics Committee, Mahidol University and protocol
of the present study was registered in Thai Clinical
Trials Registry, coded: TCTR20151116001. We obtained
the written informed consent from 52 patients, ASA
physical status I or I, aged between 18 to 65 years,
undergoing elective gynecological laparotomy surgery
with pfannenstiel incision under general anesthesia
consented to participate in the study. Patients with
diabetic mellitus, treatment with steroids, obesity, use
of opioid, or analgesic drug within one month prior to
the study, history of alcohol or drug abuse, pregnancy,
undergoing surgical staging surgery, history of chronic
pain, history of peptic ulcer or gastritis, and those who
refused the study were excluded.

The sample size of 26 per group were
adequate to achieve 80% power to detect the difference
of fentanyl consumption in 24 hours of 10% in the
treatment group relative to placebo group value from
aprevious study by Thangaswamy et al® of 646.7+77.3,
assuming a significance level a of 0.05, power of 80%
and 20% drop-out.

Patients were randomized into two groups:
D (the study) and P (placebo), based on computer
generated random number list (nQuery program). The
study solution was prepared by a nurse not involved
in the perioperative and postoperative care of the
patient three hours before surgery. Then it was given
to the patient in a sealed envelope, which was handed
over to the anesthesiologist who was not involved
in the study. All patients, anesthesiologists, and the
follow-up team were blinded to the administered drugs.

In the operating room, after standard
monitorings (electrocardiography, noninvasive
arterial blood pressure, pulse oximetry), the patients
were induced and intubated with propofol 1 to 2 mg/kg,
fentanyl 0.5 mcg/kg and atracurium 0.5 mg/kg.

After intubation, group D received intravenous
dexamethasone 8 mg and group P received saline in
the same volume. A gastric tube was inserted to deflate
the stomach, and was removed before extubation.
Anesthesia was maintained with 1.0 to 2.5% sevoflurane
and nitrous oxide in 50% oxygen, atracurium 10 mg
every 30 minutes and morphine 0.1 mg/kg. At the
end of surgery, endotracheal tube was extubated after
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reversal of neuromuscular blockade with neostigmine
2.5 mg and atropine 1.2 mg.

In the postanesthesia care unit, the patient
controlled analgesia (PCA) device was connected.
The device was set to deliver a PCA dose of morphine
1 mg/dose. The nurse who was blinded to the study
drugs, assessed pain score at rest and movement by
numerical rating scale. Total morphine consumption,
nausea and vomiting, shivering, and sore throat were
recorded, using four-point ordinal scale for PONV
(0 = none, 1 = nausea, 2 = nausea with request for
antiemetic, 3 = vomiting) and numerical rating scale
(NRS) for sore throat. Patients were discharged from
postanesthesia care unit by criteria based on the
postanesthetic discharge scoring system.

At ward, the authors assessed pain score
at rest and movement in 6-hour and 24-hour
postoperatively. Morphine consumption, nausea and
vomiting, shivering, sore throat, adverse event, and
satisfaction score were recorded.

On the seventh postoperative day, pain and
complications such as wound infection was assessed
by telephone call or OPD visit.

The primary outcome was total morphine
consumption at 6-hour and 24-hour postoperatively.
The secondary outcomes were pain score, adverse
events, and satisfaction score.

Results

Fifty-two patients undergoing gynecological
laparotomy surgery were recruited. Three patients
were excluded due to receiving succinylcholine for
induction, operative time more than three hours, and
having paracoxib for pain relief in the postanesthesia
care unit.

There was no difference between groups in
demographic data (Table 1). Group P was significantly

Table 1. Patients’ characteristics

Group D Group P p-value
(n=25) (n=24)
Age (years) 43.40+9.28 41.67£10.05  0.533
Body weight (kg) 55.65+10.15  56.49+8.84 0.759
Height (cm) 156.64+523  155.04+5.72 0.312
Body mass index 22.99+4.23 23.50+3.47 0.650
(kg/m?)
ASAPS, n (%) 0.674
I 11 (44%) 12 (50%)
11 14 (56%) 12 (50%)

ASA PS = American Society of Anesthesiologists Physical Status
Data are mean + SD unless otherwise stated
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Table 2. Perioperative data

Group D (n=25) Group P (n=24) p-value
Anesthesia time (minutes) 142.20+35.50 120.83£23.20 0.017*
Operative time (minutes) 120.20+35.43 101.04+28.70 0.040%*
Blood loss (ml), median (min-max) 300 (10-1,500) 200 (30-1,000) 0.029*
Total intravenous fluid (ml), median (min-max) 1,700 (550-3,500) 1,150 (100-3,200) 0.002*

* Statistically significant at p<0.05
Data are mean + SD unless otherwise stated

Table 3. Postoperative outcomes at ward

Group D Group P p-value
(n=25) (n=24)
Pain score
At rest
- 6-hour 4 (1-8) 5(0-10) 0.118
- 24-hour 2 (0-6) 3 (0-5) 0.106
At movement
- 6-hour 5(2-10) 8 (1-10) 0.03*
- 24-hour 3 (0-6) 4(0-9) 0.039%*
Morphine consumption,
mean + SD
6-hour 11.28+6.66 15.79+12.50 0.435
24-hour 15.8849.59 24.25+15.26  0.027*
Nausea/vomiting, n (%)
6-hour 8(32.00) 11(45.83) 0.32
24-hour 4 (16.00) 5(20.83)  0.662
Shivering, n (%) 0(0) 0(0) -
Sore throat score,
mean + SD
6-hour 0.72+1.37 1.04+1.60 0.329
24-hour 0.40+1.12 0.96+1.57 0.037*
Hospital stay (days) 4 (4-5) 4 (3-6) 0.891
Satisfaction score 9 (7-10) 9 (9-10) 0.681

* Statistically significant at p<0.05
Data are median (min-max) unless otherwise stated

less in anesthetic time, operative time, blood loss, and
total intravenous fluid administered than group D
(Table 2).

The total morphine consumption (at 24-hour)
in group D (15.88+9.59 mg) was significantly less
compared with group P (24.25+15.26 mg) (p =0.027).
The dosage during hour 0 to 6 were smaller in group D
(11.28+6.66 mg) than the placebo (15.79+12.50)
but there was no statistically significance (p = 0.435)
(Fig. 1, 2). The numerical rating scale for pain at rest
did not differ in both study groups but pain in motion
was less in group D than group P at 6-hour (p = 0.03)
and 24-hour (p = 0.039) after surgery (Table 3).
Nausea/vomiting, shivering, and sore throat score
was similar in both groups.
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Fig.1  Morphine consumption (mg) at 6-hour after
surgery; there was no statistically difference
between group D (11.28+6.66 mg) and the placebo
(15.79£12.50 mg) (p = 0.435).
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Fig.2  Morphine consumption (mg) at 24-hour after
surgery; the doses were smaller in group D
(15.8849.59 mg) than the placebo (24.25+15.26 mg)
(p=0.027).
Discussion

Dexamethasone has been reported to reduce
postoperative nausea and vomiting, shivering, sore
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throat. The analgesic effect of dexamethasone is not
well defined. Mechanism of dexamethasone that could
explain the analgesic effect might be the inhibition of
the synthesis of cyclooxygenase 2 and other mediators
that involve in inflammatory process such as TNF,
IL-1, and IL-6. It also decreases the release of
neuropeptides from the nerve endings.

Dexamethasone has been reported to reduce
postoperative pain in tonsillectomy, laparoscopic
cholecystectomy, breast surgery, and total laparoscopic
hysterectomy but does not include laparotomy
surgeries*®,

The meta-analysis by Oliveira et alt'?
reported that intermediate dose of dexamethasone
(0.11 to 0.2 mg/kg) has benefit on postoperative pain
and reduction in opioid consumptions. From this
meta-analysis, the authors decided to use a single dose
of 8 mg dexamethasone.

Despite the onset of dexamethasone, the
patients received a single dose of dexamethasone
immediately after intubation. This was more practical
to routine practice rather than giving two hours prior
to the operation. This technique got rid of burning
sensation at the perineal?.

Steroids may involve with hyperglycemia,
decrease immune response with increase infection
rate in chronic user. Bolac et al” showed that single
dose dexamethasone did not increase postoperative
wound complication in patients underwent laparotomy
endometrial cancer surgeries. Murphy et al'", Nazer
et al® also reported that a single dose dexamethasone
did not significantly increase perioperative blood
glucose level. Even with high dose, from systematic
review by Sauerland et al®, single perioperative
steroids did not increase the incidence of adverse effect.

At recovery room, pain score and morphine
consumption was similar in both groups. These
results could be explained by every patient receiving
intraoperative morphine bolus dose 0.1 mg/kg that
was adequate for the immediate postoperative pain
management period.

At ward 6-hour after surgery, patients who
received dexamethasone had significantly less pain
score at movement. The dose of morphine consumption
in dexamethasone group was not significantly less than
the placebo group.

Patients who received dexamethasone
reported significantly reduced pain at movement and
morphine consumption in 24-hour postoperatively.
No patients had adverse effect related to infection
complication or wound healing.
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Conclusion

A single perioperative dose of 8 mg
dexamethasone after intubation is safe and significantly
reduces movement related pain in 24-hour after
gynecological laparotomy surgery.

What is already known on this topic?

Dexamethasone is known for its anti-
inflammatory effect, antiemetic, sore throat, and
shivering reduction. The analgesic effect of
dexamethasone is not well defined. There are many
mechanisms that could explain its analgesic effect such
as inhibition of cyclooxygenase 2 synthesis, decrease
neuropeptide release, and its anti-inflammatory effect.
There are also several studies about dexamethasone
and postoperative pain, which was well documented
in laparoscopic surgery, tonsillectomy, breast, and
orthopedic surgery.

What this study adds?

This study showed that, not only in
laparoscopic surgery, tonsillectomy, breast, and
orthopedic surgery, dexamethasone also reduces
postoperative pain and morphine used in gynecological
laparotomy surgery without increasing the incidence
of adverse effect.

The finding supports using dexamethasone
as part of postoperative multimodal analgesia.
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