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Abstract

Background/Purpose Dexamethasone has been reported
to reduce postoperative nausea and vomiting (PONV) after
laparoscopic cholecystectomy (LC). However, its effect on
other surgical outcomes such as pain and fatigue have been
unclear. The purpose of this clinical study was to evaluate
the efficacy of preoperative dexamethasone in ameliorating
postoperative symptoms after LC.

Methods In this prospective, double-blind, placebo-con-
trolled study, 80 patients scheduled for LC were analyzed
after randomization to intravenous dexamethasone (8 mg)
or placebo. All patients underwent standardized procedures
for general anesthesia and surgery, and were recommended
to remain in hospital for 3 postoperative days. Episodes of
PONV, and pain and fatigue scores on a visual analogue
scale (VAS) were recorded. Analgesic and antiemetic
requirements were also recorded.

Results There were no apparent side effects of the study
drug. Seven patients (18%) in the dexamethasone group
reported nausea, compared with 16 (40%) in the placebo
group (p = 0.026). One patient (3%) in the dexamethasone
group and 7 (18%) in the placebo group reported vomiting
(p = 0.025). Dexamethasone significantly reduced the
postoperative VAS pain score (p = 0.030) and VAS fati-
gue score (p = 0.023). The mean number of patients
requiring diclofenac sodium 50 mg was 0.9 £ 1.3 in the
dexamethasone group and 2.2 + 2.5 in the placebo group
(p = 0.002).
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Conclusions The regimen we employed is safe and
without apparent side effects. These results suggest that
preoperative dexamethasone (8 mg) significantly reduces
the incidence of PONV, pain, and fatigue after LC.
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Introduction

Laparoscopic cholecystectomy (LC) has been a gold stan-
dard surgical method for the treatment of cholelithiasis,
and also for some cases of cholecystitis and cholecystic
polyp. Although the operative procedure of LC has been
perfected and the surgical outcome is satisfactory, post-
operative nausea and vomiting (PONV) are distressing
side-effects, and high incidences have been reported (35—
63%) [1, 2].

Glucocorticoids are well known for their antiemetic,
analgesic, and anti-inflammatory effects. Dexamethasone
has been used as an antiemetic drug for more than 25 years
in patients receiving chemotherapy, with limited side
effects [3, 4]. Numerous antiemetics have been applied for
the prevention and treatment of PONV in patients after LC,
and recently, several prospective studies have shown that
dexamethasone reduces the severity of PONV after LC [2,
5-8].

On the other hand, the value of dexamethasone for other
postsurgical symptoms such as pain and fatigue has been
controversial and not fully assessed [2, 5, 6, 9]. In 2641%
of patients after LC, pain is the main reason for prolon-
gation of the hospital stay overnight on the day of surgery,
and is the predominant complaint and primary reason for
prolonged convalescence [10-12].

@ Springer



368

J Hepatobiliary Pancreat Surg (2009) 16:367-371

If these complications could be ameliorated, patients
could be discharged earlier and thus costs would be
reduced. We thought that the simple and inexpensive use of
preoperative dexamethasone at a low dose would deliver a
benefit to patients after LC. Here we report a prospective,
double-blind, placebo-controlled study to evaluate the
efficacy of preoperative dexamethasone for the ameliora-
tion of nausea, vomiting, pain, and fatigue after LC.

Patients and methods
Patients

Between January 2006 and May 2008, 88 of 98 patients
undergoing LC were studied in accordance with a pro-
spective, randomized, double-blind, placebo-controlled
protocol. Patients were randomized to intravenous dexa-
methasone (8 mg) or placebo saline 90 min before skin
incision, using an equal number of blind envelopes. The
hospital ethics committee approved the study, and all 88
patients gave signed informed consent before participating.
Patients of American Society of Anesthesiologists (ASA)
class IV were excluded. Further exclusion criteria were age
more than 80 years; pregnancy; treatment with steroids;
severe diabetes mellitus (HbAlc > 8.5%); use of opioids
or tranquilizers less than 1 week before LC; a history of
alcohol or drug abuse; preoperative diagnosis of gallblad-
der carcinoma; acute pancreatitis; emergency operation;
and conversion from LC to an open procedure (Fig. 1).

All patients were followed from the day before surgery
and were recommended to remain in hospital for 3 days
after surgery. Results for a final total of 80 patients were
analyzed.

Total number
n=98
Excluded
Randomized Age>80 years n=8
n=88 Lack of consent n=2
Converted n=6
Analyzed Bile ductinjury  n=1
n=80 Acute pancreatitis n=1

Fig. 1 Study flow chart
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Anesthesia and surgery

All patients underwent a standardized general anesthesia
procedure using fentanyl and propofol. Anesthesia was
maintained with 1.0-2.5% sevoflurane in oxygen, and
nitrous oxide in 50% oxygen. Neuromuscular block was
maintained with vecuronium i.v. A nasogastric tube was
placed during the operation in all patients.

All patients received preoperative intravenous antibiot-
ics (second-generation cephalosporin). LC was performed
using a two-handed, four-trocar technique with two 12-mm
ports and two 5-mm ports. A 12-mm subumbilical port was
introduced by the open method, subsequently creating a
pneumoperitoneum, maintained at 8 mmHg intraabdo-
minal pressure. In order to avoid contamination, the
gallbladder was removed in an endoscopic bag. All of the
laparoscopic treatments were performed by six surgeons,
each having sufficient experience of laparoscopic surgery
(more than 30 cholecystectomies). The skin was closed
with single absorbable sutures. Closed suction drains were
placed in the inferior surface of the liver, using a 5-mm
lateral port. In all patients, the drains were removed on the
morning after the operation.

Analgesia and antiemetics

Pain and fatigue were assessed preoperatively and at 0
(immediately on return to the recovery room), 6, 24, 48,
and 72 h after the operation, in terms of a visual analogue
scale (VAS; 0 = no pain/fatigue to 10 = most severe pain/
fatigue) [5, 13]. Analgesics were given as a suppository
(diclofenac sodium 50 mg) as needed. The incidence of
nausea or vomiting was recorded preoperatively and at O
(immediately on return to the recovery room), 6, 24, 48,
and 72 h after the operation, using a four-point ordinal
scale (0 = none, 1 = nausea, 2 = nausea with request for
antiemetics, 3 = vomiting). Intravenous metoclopramide
(10 mg) was given for antiemetic treatment on demand.

Data collection and statistical analysis

Postoperative complications were recorded during hospi-
talization, and the patients were followed up at least once
after discharge. Data collected also included patient age,
sex, body mass index (BMI), C-reactive protein (CRP)
level, ASA score, history of previous abdominal surgery,
anesthesia and operation time, and frequency of use of
analgesics and antiemetics. These parameters were sum-
med and compared between the dexamethasone and
placebo groups.

The study endpoints were degree of postoperative
nausea, vomiting, pain, and fatigue, and analgesic and
antiemetic medication requirements.
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The sample size was predetermined. We expected a
30% difference in the incidence of nausea and vomiting
between groups. The o error was set at 0.05 and f§ error
at 0.10; according to power analysis, a size of 37
patients for each group was considered adequate. We
decided to enroll 40 patients per group. Results were
expressed as means = SD or numbers (percentages).
Student’s ¢ test, the Xz test, and the Mann—Whitney U
test were used for the analysis of parametric and non-
parametric data. Differences at p < 0.05 were considered
statistically significant.

Results

Eighteen patients were excluded from the study, because of
age more than 80 years (n = 8), lack of consent (n = 2),
bile duct injury (n = 1), acute pancreatitis (n = 1) and
conversion from LC to an open procedure (n = 6; 6%). A
total of 80 LC patients were enrolled (Fig. 1), 40 being
randomized to intravenous dexamethasone (8 mg) and 40
to placebo. All patients stayed in the hospital for 3 days.
There were no significant differences between the two
groups with regard to mean age, gender, BMI, preoperative
CRP level, ASA score, or anesthesia and operation times
(Tables 1, 2).

Seven patients (18%) in the dexamethasone group
reported nausea, compared with 16 (40%) in the placebo
group (p = 0.026). One patient (3%) in the dexamethasone
group and 7 (18%) in the placebo group reported vomiting
(p = 0.025). The mean number of metoclopramide
requirements was 0.2 £ 0.5 in the dexamethasone group
and 0.5 £ 0.8 in the placebo group (p = 0.032; Table 3).

Dexamethasone significantly reduced postoperative pain
just after surgery (VAS score, 5.6 & 2.6 vs. 6.6 £ 2.2;
p = 0.030) and at 6 h after the operation (VAS score,
33+ 1.9 vs. 44+ 24; p=0.021; Table 4). During
hospitalization, 19 patients (48%) in the dexamethasone
group required a diclofenac sodium 50-mg suppository,
compared with 32 (80%) in the placebo group (p = 0.005).
The mean number of diclofenac sodium 50 mg require-
ments was 0.9 £ 1.3 in the dexamethasone group and
2.2 £ 2.5 in the placebo group (p = 0.002; Table 5).
Dexamethasone significantly reduced postoperative fatigue
just after the operation (VAS score, 3.6 & 3.1 wvs.
49 £ 2.6; p=0.023), and at 24 h after the operation
(VAS score, 1.4 = 2.1 vs. 2.2 + 2.0; p = 0.032) and 48 h
after the operation (VAS score, 0.4 = 0.9 vs. 1.2 + 1.8;
p = 0.006; Table 6).

There were no apparent side effects of the study drug,
nor were there any cases of postoperative wound infection
or bowel obstruction.

Table 1 Patient characteristics

 Data are given as mean + SD

Table 2 Operative data

# Data are given as mean + SD

Table 3 Postoperative nausea
and vomiting

Dexamethasone (n = 40) Placebo (n = 40) )4
Age (year)* 58 £ 15 56 + 14 0.270
Sex ratio (M:F) 23:17 25:15 0.648
Body mass index (kg/rnz)ﬂ 244 £ 4.5 247 + 34 0.370
CRP score (mg/dl)* 0.6 + 1.2 04 + 0.6 0.146
ASA score (L:IL:1II) 37:2:1 35:4:1 0.235
Previous abdominal surgery 12 (30%) 12 (30%) NS
Dexamethasone (n = 40) Placebo (n = 40) 4
Duration of anesthesia (min)* 130 + 36 130 + 41 0.500
Duration of surgery (min)* 73 £ 34 75 £ 36 0.401
Fentanyl (mg) 0.1 0.1 NS
Propofol (mg)* 87 + 21 82 + 15 0.117
Cholecystitis (no) 7140 11/40 0.284
Dexamethasone (n = 40) Placebo (n = 40) p
Nausea (no) 7 (18%) 16 (40%) 0.026
Vomiting (no) 1 3%) 7 (18%) 0.025
Metoclopramide requirements® 0.2 +0.5 0.5+0.8 0.032

 Data are given as mean = SD
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Table 4 Postoperative VAS

pain score Time after operation (h) Dexamethasone (n = 40) Placebo (n = 40) )4
0* 5.6 £2.6 6.6 +2.2 0.030
6" 334+ 19 44 +24 0.021
24* 1.8+ 14 24+19 0.060
48* 09 +£1.0 1.0+ 14 0.401
. 72% 0.5+ 09 07+12 0.201
? Data are given as mean + SD
3;?111;5 5 g‘ ?;éf)gerselgu(i(riel:i(;i?slac Dexamethasone (n = 40) Placebo (n = 40) P
Patients (no) 19 (48%) 32 (80%) 0.005
. Diclofenac sodium requirements® 09+13 22+£25 0.002
? Data are given as mean £ SD
E?il;lseﬁscz?;top crative VAS Time after operation (h) Dexamethasone (n = 40) Placebo (n = 40) P
0* 36 +3.1 49 £ 26 0.023
6" 27+£25 35+£27 0.072
24* 14 +2.1 224+20 0.032
48* 04+ 09 1.2+ 1.8 0.006
72% 0.6 + 1.1 0.8+ 1.3 0.239

 Data are given as mean + SD
Discussion

In this randomized, double-blind, placebo-controlled study,
preoperative dexamethasone (8 mg) significantly reduced
the incidence of PONV, pain, and fatigue after LC.
PONV is an unpleasant, distressing, and exhausting
complication for patients. These effects may prolong
recovery time, delay patient discharge, and increase hos-
pital costs [8]. The etiology of PONV after LC is not
entirely clear. Risk factors such as the intraoperative use of
isoflurane and fentanyl [14, 15], nitrous oxide [16], carbon
dioxide insufflation [17], stretching of the peritoneum and
increased blood pressure in the peritoneal cavity [18], and
postoperative administration of opioids [19] may contrib-
ute to these episodes. LC is a procedure that is usually well
tolerated by the patient. However, high incidences of
PONV after LC have been reported (35-63%) [1, 2]. In our
study, the incidence of PONV in the placebo group was
40%, compared with 18% in the dexamethasone group.
Dexamethasone was first reported to be an effective
antiemetic agent in patients receiving cancer chemotherapy
in 1981 [3]. Since then, dexamethasone alone or in com-
bination with other antiemetic drugs has also been reported
to be effective for the prevention of nausea and vomiting
after LC [1, 2, 5-9, 18, 20]. The mechanism of the antie-
metic action of dexamethasone is not known. However,
some reports have suggested central inhibition of prosta-
glandin synthesis, inhibition of endogenous opioid release,
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and changes in the permeability of the blood-brain barrier
to serum proteins [21, 22].

The biological action of a glucocorticoid begins 1-2 h
after administration [20]. Therefore, in this study, dexa-
methasone was administered 90 min before skin incision.
The recommended dose of preoperative intravenous dexa-
methasone has been 8 mg in many randomized trials or
meta-analyses [1, 9, 20].

The analgesic effects of glucocorticoids are mainly
provided through the peripheral inhibition of phospholipase
enzyme, thereby decreasing the products of the cyclooxy-
genase and lipoxygenase pathways in the inflammatory
response [23, 24]. In the present study, dexamethasone
significantly reduced both immediate postoperative pain
and analgesic requirements in comparison with the placebo
group. Although some previous studies have obtained
similar results [5], others using intravenous dexamethasone
have failed to show any analgesic benefits after LC [2, 6,
9]. In those studies, however, prophylactic multimodal
analgesia was administered along with dexamethasone, and
therefore the effect of dexamethasone on postoperative
pain may have been masked. Holte and Kehlet [21] ana-
lyzed several randomized trials of procedures ranging from
minor to major surgery involving perioperative single-dose
glucocorticoid administration. They concluded that the
administration of a single dose of glucocorticoid reduced
postoperative pain after minor laparoscopic procedures and
orofacial surgery [21].
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Dexamethasone has been reported to decrease postop-
erative fatigue through its strong anti-inflammatory effect.
It has been suggested that early postoperative fatigue after
LC may be related to sleep disturbance and the inflam-
matory response during the first 2-3 postoperative days [,
12]. Hence, in the present study, all patients were treated in
accordance with a strictly standardized design and fol-
lowed from the time of hospitalization for 3 postoperative
days. Our results indicated that dexamethasone signifi-
cantly reduced postoperative fatigue just after surgery, and
at 24 and 48 h after surgery.

Long-term administration of glucocorticoids is associ-
ated with side effects such as an increased risk of infection,
impaired wound healing, and other complications. How-
ever, in the present study, no apparent side effects
associated with the single dose of dexamethasone were
found. Of course, this individual trial was small, with sta-
tistically insufficient power to assess side effects. However,
these results were similar to those obtained in other ran-
domized trials and meta-analyses [1, 2, 5-7, 9, 18, 20, 21].
Therefore, the evidence supports the safety of a single
preoperative dose of dexamethasone (8 mg) in healthy
patients undergoing LC.

In conclusion, our results suggest that preoperative
dexamethasone (8 mg) ameliorates nausea, vomiting, pain,
and fatigue after elective LC, without apparent side effects,
and it may be a valuable treatment in this respect.
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