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Abstract

Purpose A prospective, randomized, double blind, pla-

cebo-controlled study was undertaken to evaluate the effi-

cacy of a single preoperative dose of dexamethasone, in

different dosages, in providing postoperative analgesia in

patients undergoing total laparoscopic hysterectomy

(TLH).

Method The study included 55 patients randomly divided

into three groups. Patients in Groups P, D4, and D8

received saline, 4, and 8 mg dexamethasone, respectively,

intravenously, 2 h before induction.

Results The time to first analgesic requirement was sig-

nificantly delayed in patients in the D8 group compared

with the D4 group (P = 0.01) and placebo (P = 0.01).

Total postoperative fentanyl consumption was significantly

less in patients in the D8 group compared with the D4

group (P = 0.01) and placebo (P = 0.01). Use of 8 mg

dexamethasone resulted in a 99.3 mcg decrease in total 24-

h fentanyl consumption. Postoperative nausea and vomit-

ing (PONV) was significantly less in the D8 group with a

complete response rate (no emetic episodes and no rescue

medication for 24 h) of 36.8% compared with the placebo

group in which all the patients had PONV. No adverse

effects were observed in any group.

Conclusion Dexamethasone at a dose of 8 mg given

intravenously 2 h before induction, delays patient request

for analgesia and reduces total fentanyl consumption and

PONV in patients undergoing TLH.

Keywords Dexamethasone � Analgesia, postoperative �
Hysterectomy, laparoscopic

Introduction

Since the introduction of laparoscopic surgery in gyne-

cology, total laparoscopic hysterectomy (TLH) has become

an option with clear advantages over abdominal hysterec-

tomy [1]. Although TLH performed on an outpatient basis

has been reported to be safe, well tolerated, and cost

effective [2], pain and postoperative nausea and vomiting

(PONV) are common reasons for hospital admission [3].

Opioids are the drug of choice for perioperative pain relief

but are associated with common side effects such as

sedation, drowsiness, urinary retention, PONV, reduced

gastrointestinal motility, and paralytic ileus [4]. Multi-

modal analgesic regimes are advocated to reduce the need

for opioids wherein various therapeutic modalities have

been evaluated in patients undergoing laparoscopic proce-

dures [5–8]. Glucocorticoids are well known for both their

analgesic and antiemetic effects and several randomized,

clinical trials have been conducted to examine the effect of

perioperative single-dose corticosteroid administration, in

various doses, on perioperative outcome [9, 10]. Gluco-

corticoids have demonstrated opioid-sparing effects in a

number of clinical studies of postoperative pain, but pro-

cedure-specific data in relation to TLH are not available.

Therefore, the objective of this prospective, double-blind,

randomized, placebo-controlled study was to evaluate the

effect of two different doses of dexamethasone on fentanyl

consumption (primary end point), time to requirement of
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the first analgesic, postoperative pain scores, PONV, and

wound infection (secondary end points) in patients under-

going TLH.

Materials and methods

After approval of the Institutional Ethics Committee and

written informed consent, 55 ASA I and II female patients

aged 18–60 years scheduled for elective laparoscopic

hysterectomy under general anesthesia were enrolled in

this prospective, randomized, double blind, placebo-con-

trolled study. The exclusion criteria were diabetes mellitus/

impaired glucose tolerance, peptic ulcer disease, endocrine

disorders, morbid obesity (BMI [ 30), history of motion

sickness or postoperative nausea and vomiting (PONV)

after general anesthesia, women on hormonal therapy, and

patients on long-term steroids or non-steroidal anti-

inflammatory drugs (NSAIDs). Before the surgery, all

patients were instructed on the use of the patient controlled

analgesia (PCA) device (Perfusor fm, B Braun Melsungen,

Germany) for postoperative pain relief.

The patients were randomized to one of the three groups

based on a computer generated random number list. The

study solution to be given to the patient was concealed in a

sealed envelope bearing the patient’s number which was

handed over by the second author to the ward nurse who

was not involved in the study. The study solution was

prepared by the ward nurse and administered to the patient

intravenously 2 h before the start of the surgery. Group P

was given 2 ml saline as placebo, Group D4 received 2 ml

of 4 mg dexamethasone in saline and Group D8 received

2 ml of 8 mg dexamethasone. All patients were blinded to

the nature of the drug administered. In the postoperative

period the patients were monitored and followed up by the

first author.

In the operating room, intravenous access was secured

and routine monitoring in the form of electrocardiogram,

non invasive blood pressure and pulse oximetry was

established. All patients were premedicated with midazo-

lam 0.03 mg/kg intravenously 10 min before induction of

general anesthesia.

Anesthesia was induced with fentanyl 2 lg/kg and

propofol 2–3 mg/kg, and endotracheal intubation was

facilitated with vecuronium 0.1 mg/kg. Anesthesia was

maintained with 33% oxygen in nitrous oxide and isoflu-

rane (1–1.5%) with controlled ventilation to maintain

normocarbia. Supplemental analgesia was provided with

fentanyl 0.5 lg/kg if the heart rate or mean arterial blood

pressure values exceeded 20% of baseline or if sweating

and lacrimation were present. The total dose of fentanyl

required intraoperatively was noted. Patients were hydrated

by use of lactated Ringer’s solution according to the

standard departmental procedure. During the procedure,

the patient was placed in the Trendenlenberg position and

the abdomen insufflated with carbon dioxide with an

intraabdominal pressure not exceeding 15 mmHg. At the

end of the procedure, trachea was extubated after adequate

reversal of neuromuscular blockade with neostigmine

50 lg/kg and atropine 20 lg/kg.

Postoperatively, patients were transferred to a postan-

esthesia care unit (PACU) where they were connected to a

PCA device with fentanyl. The device was set to deliver a

bolus of 20 lg fentanyl with a lockout interval of 5 min. In

the PACU, a blinded investigator (first author) recorded the

pain scores at rest and on movement (patient was asked to

log roll to one side) and PONV at 0 min, 30 min, 1, 2, 4, 8,

12, and 24 h postoperatively. Pain intensity was measured

using a 100 mm visual analog scale where 0 symbolized no

pain and 100 represented the worst pain imaginable. The

incidence of PONV was assessed by the presence of

vomiting or nausea persisting for more than 5 min, for

which the patient received ondansetron 0.1 mg/kg intra-

venously as a rescue antiemetic. The discharge criteria

based on the postanesthetic discharge scoring system

(PADSS) [11] were assessed every 30 min. The time taken

to achieve a score of 9 or more was recorded as the

patient’s eligibility for discharge.

The primary outcome measured was total fentanyl

consumption at 2, 4, 8, 12 and 24 h postoperatively. Sec-

ondary outcomes measured were time to requirement of the

first analgesic, postoperative pain scores at rest and during

movement, nausea and vomiting, and wound infection.

Blood sugar levels 2 h before induction and at induction of

anesthesia were also assessed. Postoperative complications

specific to glucocorticoids, for example wound infection

and delayed wound healing, were assessed on the 7th

postoperative day.

Maintenance intravenous fluids (Ringer’s lactate) were

continued in the postoperative period. The PCA was dis-

continued after 24 h. Patients were transferred to the ward

and advised to take oral ibuprofen (400 mg every 8 h) and

paracetamol (1 g every 6 h) for pain relief.

Statistical methods

From a pilot study in 10 patients it was observed that the

mean ± standard deviation of 24-h fentanyl consumption

in Group D4 was 637 ± 65.5 lg and that in Group D8 was

550 ± 64.2 lg. To detect the difference of 87 lg in 24 h

fentanyl consumption between D4 and Group D8, with

90% power and 5% level of significance, the sample size

estimated was 15 per group.

Statistical analysis was performed using SPSS version

15. Age, weight, and blood sugar were compared using
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one-way ANOVA test. The total intraoperative dose of

fentanyl, postoperative heart rate, blood pressure, VAS

scores (at rest and during movement), first analgesic dose,

and postoperative opioid consumption were compared

using one way ANOVA test. Any statistical significance in

between the groups was analyzed using post-hoc Bonfer-

roni test. The incidence of PONV was analyzed using

Fisher’s exact test and the v2 test. The incidence of wound

infection and wound healing were analyzed using one-way

ANOVA. For all statistical analysis P \ 0.05 was consid-

ered statistically significant.

Results

Sixty seven consecutive patients were considered for

inclusion in the study. Fifty-five patients were included and

randomly assigned to their treatment group (Fig. 1). The

results are reported as mean (±SD). All groups were

comparable with regard to patient characteristics and

intraoperative details (Table 1). VAS scores at rest and on

movement at all time intervals were comparable in all the

three groups (Figs. 2, 3). The mean time to first analgesic

requirement was significantly more in Group D8

Randomized  
(n=55) 

Allocated to 
intervention (n=18) 
Received allocated 
intervention (n=18) 

Did not receive 
allocated

intervention (n=0) 

Allocated to 
intervention (n=18)
Received allocated 
intervention (n=18)
Did not receive 
allocated
intervention (n=0)

Allocated to 
intervention (n=19) 
Received allocated 
intervention (n=19) 
Did not receive 
allocated
intervention (n=0)

Lost to follow up 
(n=0) 

Lost to follow up 
(n=0) 

Lost to follow up 
(n=0) 

Analyzed (n=18) Analyzed (n=18) Analyzed (n=19) 

Assessed for 
eligibility (n=67) 

Excluded (n=12) 
Not meeting inclusion 
criteria (n=5) 
Refused to participate (n=4) 
Other reasons (n=3) 

Fig. 1 Consort flow diagram of

the trial
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(36.8 ± 10.0 min) than in Group D4 (23.1 ± 5.9 min;

P = 0.01) and Group P (20.8 ± 8.4 min; P = 0.01).

Postoperative fentanyl consumption at 2, 4, 8, 12 h was

significantly less in Group D8 than in Group D4 (P \ 0.05)

and Group P (P \ 0.05) . Total postoperative fentanyl con-

sumption in the 24-h study period was significantly less in

Group D8 (547.4 ± 69 lg) than in Group D4 (655.6 ±

73.7 lg, P = 0.01) and Group P (646.7 ± 77.3 lg,

P = 0.01) (Table 2). Use of 8 mg dexamethasone resulted

in a 99.3 lg decrease in total 24 h fentanyl consumption

compared with placebo.

The total incidence of PONV was significantly less in

Group D8 (57.9%) than in Group D4 (100%) and placebo

(100%) (P = 0.01). The incidence of early PONV (within

6 h) during the study period was significantly less in Group

D8 (26.3%) than in Group D4(100%; P = 0.01) and Group

P (100%; P = 0.01). After 6 h (late PONV), the incidence

of PONV in Group P (77.8%) was significantly more than

in both Group D4 (44.4%; P = 0.02) and Group D8

(36.8%; P = 0.01) (Table 2).

The average time required to achieve a discharge score

of [9 (eligibility for discharge) was significantly less in

Group D8 (333.5 ± 43.0 min) than in Group D4 (366.0 ±

43.0 min; P = 0.03) and Group P (367.5 ± 46.5 min;

P = 0.02) (Table 2). No patients in any group had any

adverse effects with regard to blood sugar values, wound

infection, and healing.

Discussion

This study demonstrates that intravenous administration of

8 mg dexamethasone 2 h before induction of anesthesia

delays the time to requirement of the first analgesic, and

Table 1 Patient characteristics

Values are mean (SD) or

number of patients. No

significant differences among

the groups were noted

Group P Group D4 Group D8

Patients (n) 18 18 19

Age (years) 36 ± 8 40 ± 9 42 ± 8

Weight (kg) 58.3 ± 12.6 58.3 ± 7.4 60 ± 10.6

Blood sugar (mg/dl)

Base line 101.2 ± 11 97.4 ± 13.2 101.2 ± 13

Before induction of anesthesia 111.4 ± 10.3 107.7 ± 12.2 112.1 ± 14

Duration of surgery 146.4 ± 30.96 149.4 ± 29.2 153.7 ± 40.2

Fig. 2 VAS scores at rest at

different times in the 24-h

postoperative period. Values are

expressed as mean (SD). No

statistically significant

difference was found between

the three groups

Fig. 3 VAS scores at

movement at different times in

the 24-h postoperative period.

Values are expressed as mean

(SD). No statistically significant

difference was found between

the three groups
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reduces total postoperative fentanyl consumption and

PONV in women undergoing TLH. However, dexametha-

sone at a dose of 4 mg did not have an opioid-sparing

effect but helped in the reduction of delayed PONV.

Dexamethasone has been shown to have potent anti-

inflammatory properties and suppresses tissue levels of

bradykinin [11] and the release of neuropeptides from the

nerve endings [12]. The established reduction in prosta-

glandin production mediated by glucocorticoids might

further contribute to analgesia by inhibiting the synthesis of

cyclooxygenase-2 in peripheral tissues and in the central

nervous system and by inhibition of other mediators of

inflammatory hyperalgesia, for example TNF-a, IL-1, and

IL-6 [13, 14]. Glucocorticoids have been demonstrated to

lead to reduced pain after tonsillectomy [15], oral surgery

[16], orthopedic surgery [17], spinal surgery [18], anorectal

surgery [19], breast surgery [20], and laparoscopic chole-

cystectomy [21]. However, the role of dexamethasone in

TLH has not been evaluated.

With advances in laparoscopic techniques, TLH is

becoming an increasingly popular choice for both surgeons

and patients. We chose to study these patients because the

beneficial effects of dexamethasone are most reliably

shown in studies of limited surgical trauma, for example

tonsillectomies, dental procedures, and laparoscopic cho-

lecystectomy vis a vis a major surgical procedure [22].

In our study, patients receiving 8 mg dexamethasone

were eligible to be discharged significantly earlier than the

other groups. It has been seen that when conducted with a

proper anesthesia and analgesia protocol patients under-

going laparoscopic hysterectomy can safely be discharged

early [23]. We wanted to evaluate the possible analgesic

effect of this drug which, when incorporated in the multi-

modal analgesic regime, can help in achieving early dis-

charge for these patients.

The analgesic effect of dexamethasone could be ascer-

tained by the difference in the total postoperative con-

sumption of fentanyl, which was significantly lower in

Group D8 than in the placebo and D4 groups. Use of 8 mg

dexamethasone resulted in 99.3 mcg decrease in total 24 h

fentanyl consumption. The actual opioid-sparing effect of

dexamethasone with regard to PCA fentanyl has not been

studied previously. A recent metaanalysis on the effect of

dexamethasone after laparoscopic cholecystectomy showed

that patients treated with dexamethasone experienced

moderately less postoperative pain and required less rescue

analgesic than the control group [24].

No convincing documentation of effective analgesic

dose of dexamethasone is available in the literature. In our

study, 8 mg dexamethasone had an opioid-sparing effect

whereas 4 mg dexamethasone had none. Numazaki and

Fujii [25] also found that 8 mg dexamethasone effectively

prevented PONV and aided management of postoperative

pain compared with 4 mg, and that increasing the dose to

16 mg provided no further benefit, in patients undergoing

dental surgery. Fujii and Nakayama [26] also found that

8 mg dexamethasone effectively reduced PONV and

analgesic requirement after thyroidectomy. In another

study, IV administration of 4 mg dexamethasone facilitated

recovery to ‘‘home readiness’’ in outpatients undergoing

anorectal surgery although there was no effect on postop-

erative pain [19].

Onset of the biological action of glucocorticoids takes

1–2 h because of changes in protein-synthesis by gene

Table 2 Intraoperative and postoperative fentanyl consumption in different time intervals, time to first analgesic requirement, incidence of

PONV, and time to achieve eligibility for discharge

Group P Group D4 Group D8

Intraoperative fentanyl consumption (lg) 195.6 ± 96.3 173.9 ± 20.9 176.3 ± 29.9

Time to first analgesic requirement (min) 20.8 ± 8.4 23.1 ± 5.9 36.8 ± 10*,**

Fentanyl consumption

At 2 h 130.0 ± 40.0 123.9 ± 25.0 102.1 ± 26.6*,**

Between 2 and 4 h 111.1 ± 33.0 110.6 ± 44 83.2 ± 30*,**

Between 4 and 8 h 127.8 ± 21.8 131.1 ± 24.9 112.6 ± 11.9*,**

Between 8 and 12 h 135.6 ± 25.3 137.8 ± 20.5 116.8 ± 22.4*,**

Between 12 and 24 h 167.8 ± 40.1 155.6 ± 34.7 124.2 ± 31.7*,**

Up to 24 h 646.7 ± 77.3 655.6 ± 73.7 547.4 ± 69*,**

PONV

Early PONV 18 (100%) 18 (100%) 5 (26.3%)*,**

Late PONV 14 (77.8%) 8 (44.4%)* 7 (36.8%)*,**

Time to achieve eligibility of discharge 367.5 ± 46.5 366.0 ± 43.0 333.5 ± 43.0*,**

Values are mean ± SD or n (%)

* Statistically significant value (P \ 0.05) compared with Group P; ** statistically significant value (P \ 0.05) compared with Group D4
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transcription [27]. Therefore, we decided to administer

dexamethasone 2 h before the induction of anesthesia.

Similar to our results, Bisgaard et al. [21] found that

dexamethasone 8 mg given 90 min before surgery reduced

pain, fatigue, nausea and vomiting, and duration of con-

valescence when compared with placebo.

Intraoperatively, total fentanyl consumption was less in

Group D8 than in Group P and Group D4 although it did

not reach statistical significance. Also, patients in Group

D8 remained pain-free for a longer period of time in the

immediate postoperative period, as indicated by a signifi-

cant delay in the requirement of the first analgesic dose.

Some previous studies indicate that dexamethasone may

not have enough analgesic efficacy to take care of the

intense intraoperative nociceptive stimulus [21, 28].

However, in a recent study it was seen that betamethasone

administered to outpatients before conscious sedation in

gynecologic and obstetric surgery resulted in better control

of intraoperative pain [29].

The incidence of PONV after TLH was found to be very

high (100%). Previous studies in minor gynecological

laparoscopic surgery have reported rates of 54–92% [30–

32]. The very high incidence in our study could be related

to the combination of risk factors namely, gynecological

surgery, laparoscopy, long duration of surgery, and the

intraoperative use of nitrous oxide. In a recent study it was

seen that the incidence of PONV in patients undergoing

operative laparoscopic gynecological surgery was 63%

[33].This is less than the incidence of PONV in our study

because these patients received multimodal analgesia in the

form of wound infiltration with local anesthetic and indo-

methacin, instead of PCA fentanyl, for postoperative

analgesia.

Dexamethasone in a dose of 8 mg reduced the incidence

of PONV from 100 to 57.9% in our study, which is cor-

roborated by similar results in other studies [34, 35]. In

addition to the antiemetic effects of dexamethasone, the

reduced PONV in Group D8 might also be attributed to the

reduced total postoperative fentanyl consumption in this

group. Dexamethasone in a dose of 8 mg reduced both

early (within 6 h) and late (6–24 h) PONV. On the other

hand, 4 mg dexamethasone was effective as an antiemetic

only in the late postoperative period (6–24 h). Fujii and

Nakayama [33] also found, in a similar group of patients,

that the incidence of PONV was significantly less in the

8 mg dexamethasone group than in the 4 mg dexametha-

sone group. It is also noteworthy that in the placebo group

the incidence of late PONV was high, despite receiving

ondansetron as a rescue antiemetic, indicating the need for

combination antiemetic therapy in these patients.

In our study, no patient had any adverse effects related

to rise in blood sugar or infectious complications. Gluco-

corticoids can give a marked but transient elevation in

blood glucose [9]. However, in our study, administration of

dexamethasone was not associated with a significant rise in

blood sugar. Most evidence in the literature also indicates

that single doses of corticosteroids are unlikely to impair

wound healing in man [36].

The limitation of our study is that it would have been of

more clinical value to the explore benefits of combining

drug strategies, so that the PCA fentanyl could be avoided,

to reduce the incidence of opioid-related side effects. In

addition, there is probably a need to study the opioid-

sparing effect of higher doses of dexamethasone.
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