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ABSTRACT

BACKGROUND
Dexamethasone is an available and cheap drug and has low complications. There are not enough studies on antiemetic and
analgesic effects of dexamethasone after laparoscopic cholecystectomy.

The aim of this study was to assess the efficacy of single-dose of dexamethasone on Postoperative Pain (POP) and Nausea and
Vomiting (PONV) in the patients undergoing laparoscopic cholecystectomy in northern Iran.

MATERIALS AND METHODS

This randomised controlled trial was conducted on 140 patients who were candidates for laparoscopic cholecystectomy. The
subjects were randomly assigned into Group I (dexamethasone 8 mg) and Group II (normal saline 5 mL). Each group had 70
patients. The subjects were followed about POP and PONV every 4 hours for 12 hours after the operation using Nausea and
Vomiting Scale (NVS) and Visual Analogue Scale (VAS) pain scores.

RESULTS

Seven patients (12.1%) were men and 123 (87.9%) were women. The mean age was 44.37 * 8.69 years old. The mean NVS score
was significantly different between the two groups in both periods 0 - 4 hours (Group I: 1.06 + 0.85, Group II: 1.38 + 1.00; p=
0.043) and 4 - 8 (Group I: 0.58 * 0.24, Group II: 0.67 * 0.29; p= 0.047) hours after the surgery. About VAS pain score, there were
significant mean differences between the two groups in both periods 4 - 8 hours (Group I: 4.09 + 1.01, Group II: 4.49 + 1.24; p=
0.038) and 8 - 12 hours (Group I: 2.06 + 0.81, Group II: 2.47 + 1.16; p= 0.017) after the surgery.

CONCLUSION
According to the findings, single-dose of dexamethasone had a significant reducing effect on POP and PONV in the patients
undergoing laparoscopic cholecystectomy.
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BACKGROUND

Gallstone is one of the common gastrointestinal diseases.
Presently, the gold-standard for treatment of gallstones is
laparoscopic cholecystectomy.(!) Despite the advantages of
laparoscopic cholecystectomy versus open cholecystectomy,
Postoperative Pain (POP) Nausea and Vomiting (PONV) are
very irritating.(2)

POP is one of the specific complications of elective
laparoscopic  cholecystectomy that frequently occurs
immediately after the surgery.-5) Finding a way to better
control and decrease POP has always been a question for
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surgeons considering that pain has an important role in
hospitalisation duration, rate of patient’s satisfaction,
duration of recovery and getting back to activities of daily
living.(67) The usual method for controlling the postoperative
pains is with the use of opioids. These agents can lead to
important complications, such as respiratory failure. Also,
they can be associated with substance abuse.(89) Therefore,
their replacement by less dangerous drugs has always been
discussed.

Postoperative Nausea and Vomiting (PONV) is one of the
bothersome problems after surgeries with general
anaesthesia. PONV is defined in the first 24 hours after
surgery and can be seen in up to 80% of high risk
patients.(10-12) PONV can be so unpleasant that most of the
patients prefer to experience POP instead. PONV can lead to
dehydration, electrolyte imbalance, hypoxia, increase in
blood pressure, stretch stitches, increase in duration of
hospitalisation, delay in discharge, health care costs and
secondary complications such as atelectasis, ileus and deep
venous thrombosis.(13-15) According to the reports, prevalence
of PONV is between 20% and 30% among adult patients.(16)
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Additionally, its prevalence varies up to 75% in
laparoscopic cholecystectomy.(17) Selection of the preventive
method against PONV should be based on safety, efficacy,
patient’s satisfaction and cost-benefit. Antagonists of
dopamine, chlorpromazine and metoclopramide,
anticholinergic, antihistamines and dimenhydrinate have
been used in this regard, but they have their own advantages
and disadvantages.(18.19)

There are not enough evidence on the efficacy of
dexamethasone on PONV and POP in laparoscopic
cholecystectomy. Given that dexamethasone is an available
and cheap drug and have low complications, and also
considering that there was not any related surveys in our
region, we aimed to conduct a study to evaluate the
effectiveness of dexamethasone on PONV and POP in patients
undergoing laparoscopic cholecystectomy in north of Iran.

MATERIALS AND METHODS

Locations and Participants

This single-blind randomised controlled trial was performed
on patients who underwent the elective laparoscopic
cholecystectomy in Shahid Beheshti, Babol Clinic and
Ayatollah Rouhani Hospitals in Babol, Northern Iran, during
2015.

Inclusion criteria were the patients who underwent
laparoscopic cholecystectomy and aged 20 - 70 years old. The
exclusion criteria were as follows: 1) Patients with digestive
diseases potentially increase the risk of PONV, such as gastro-
oesophageal reflux disease; 2) Diabetic patients; 3) Smokers;
4) Patients with jaundice; 4) Patients with history of PONV.

Randomisation and Surgery

Subjects were randomly allocated into two groups using a
computer-generated random number table: 1) Patients who
received 8 mg dexamethasone intravenously after the
surgery and before the extubation; 2) Patients who received
5 mL normal saline intravenously after the surgery [placebo
group]. The patients were blinded to the treatment
assignment.

General anaesthesia was induced with propofol 2 mg and
fentanyl 2 pg under the supervision of an anaesthetist.
Electrocardiogram, blood pressure, pulse oximetry and
capnometry were monitored during the anaesthesia period.
All subjects underwent laparoscopic cholecystectomy by the
same surgeon. The abdomen was insufflated with CO2 and
the patient was put in a reverse Trendelenburg position. To
control POP and PONV, pethidine 30 mg every 4 hours and
metoclopramide 20 mg every 4 hours were administered if
needed, respectively.

Sample Size Calculation

The sample size of 70 patients in each group was estimated
by a non-inferiority margin of 6= -0.1 that was based on
clinical judgement with 80% power and type I error rate of
5%. In addition, the proportion of the study outcome
(=number of patients experiencing nausea in the first 4 hours
of surgery) in dexamethasone and placebo groups was
considered as 30% and 60%.

Data Collection

All necessary data were gathered by a checklist containing
demographic information (Age, sex, body mass index) and
other variables including hospitalisation duration, disease
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type (Acute cholecystitis, chronic cholecystitis, biliary colic),
duration of surgery and postoperative complications (Pain,
nausea and vomiting).

The patients were followed up in terms of incidence of
pain, nausea and vomiting every 4 hours for 12 hours after
the surgery. To assess the nausea and vomiting, we used
Nausea and Vomiting Scale (NVS) as well. The severity of
nausea/ vomiting was graded into 4 categories, scoring
ranged from 0 (Without nausea) to 4 (Severe vomiting
[continuous]).(17) In order to evaluate the severity of pain,
Visual Analogue Scale (VAS) was used. VAS score ranges from
0 (no pain) to 10 (worst possible pain).(20) The patients were
explained about these scores in the pre-operative visit.

Statistical Analysis

The collected data were analysed by SPSS using descriptive,
chi-square and t-test statistics. We compared the type of
disease (Acute/ Chronic Cholecystitis, Biliary Colic), sex, age,
body mass index, hospitalisation duration, surgery duration
between the two groups. We also compared the mean scores
of VAS and NVS between the two groups by different time
periods. P-value less than 0.05 was considered to be
statistically significant.

Ethical Issues

The informed consent was taken from all subjects. The
patients’ information was kept confidential. This study was
approved by the Ethical Research Committee of Babol
University of Medical Sciences (Code  Number:
MUBABOL.REC.1394.229).

RESULTS

In this study, 140 patients were finally recruited, of whom 17
(12.1%) were men and 123 (87.9%) were women with mean
age of 44.37 * 8.69 years old. Groups [ (dexamethasone) and
II (normal saline) had an equal number of subjects (n= 70).
The CONSORT flow-diagram of the participants is exhibited in
Figure 1. The characteristics of the patients were indicated in
Table 1 as well. There were not any significant differences
between the two groups in terms of the variables.

Comparison of the mean NVS scores between the two
groups in different time periods is shown in Table 2. The
mean score in group of dexamethasone was significantly
more than in group of normal saline in both periods 0 - 4
hours and 4 - 8 hours after the surgery, but the mean
difference was not significant in period 8 - 12 hours between
the two groups.

In the first 4 hours after the surgery, 39 subjects (55.7%)
in Group II experienced nausea, while this rate was 27
(38.6%) in Group I (p= 0.042). The number of patients who
had nausea in period 4 - 8 hours after the surgery was 26
(37.1%) in Group II and 15 (21.4%) in Group I (p= 0.041).
Besides, in the first 4 hours period, there was a significant
difference between Group I (n=18, 25.7%) and Group II
(n=29, 41.4%) in the occurrence of postoperative vomiting
(Table 3).

Regarding VAS pain score, there were significant mean
differences between the two groups in both periods 4 - 8
hours (Group I: 4.09 + 1.01, Group II: 4.49 + 1.24; p= 0.038)
and 8 - 12 hours (Group I[: 2.06 + 0.81, Group II: 2.47 + 1.16;
p= 0.017) after the surgery, although we did not find a
significant mean difference in the first 4 hours (Table 4).
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Group I Group II P Nausea and Vomiting Scale (Mean+SD)
Variables  |(Dexamethasone, (Normal Time Group I Group II P-value
n=70) Saline, n= 70) value (Hour) | (Dexamethasone, | (Normal Saline,
Sex, n (%) n=70) n=70)
M 9(129 8 (114 0-4 1.06+0.85 1.38+1.00 0.043
en (12.9) (114) |96 4-8 0.58+0.24 0.67+0.29 0.047
Women 61(87.1) 62 (88.6) 8-12 0.100.07 0.110.06 0.366
Age Group Table 2. Comparison of Postoperative Nausea and
(Years), n (%) Vomiting Scale between the Two Groups
<40 32 (45.7) 25 (35.7)
0.229
>40 38 (54.3) 45 (64.3) Group I Group II ]
Nausea/ h ! P
Age (Years), Vomiting (Dexamethasone, (Normal value
Mean+ SD 43.39+11.69 |[45.24+11.66|0.350 n=70) Saline, n=70)
Bodv M — nd Nausea (n, %)
ody Yass :‘ ex 0-4h 27 (38.6) 39(55.7) | 0.042
(BMI), n (%) 4-8h 15 (21.4) 26 (37.1) | 0.041
Normal (BMI: 18.5- 35 (50) 29 (41.4) 8-12h 4(5.7) 7 (10) 0.346
24.9) Vomiting (n, %)
Overweight (BMI: 0.413 0-4h 18 (25.7) 29 (41.4) | 0.049
25-29.9) 30 (42.9) 32 (45.7) 4-8h 8 (114) 10 (143) | 0.613
Obesity (BMI: = 30) 5(7.1) 9(12.9) 8-12h 2(2.9) 3(4.3) 0.649
Disease Type Table 3. Number of patients experiencing Postoperative
’ Nausea or Vomiting
n (%)
Acutecilolef:ystltls 6(8.6) 2(129) Visual Analogue Scale (Mean+SD)
ronic i
T I
cholecystitis 51(728) 45(64.2) | 0.526 'me Group Group II (Normal | P-value
(Hour) | (Dexamethasone, .
Biliary colic 13 (18.6) 16 (22.9) n=70) Saline, n=70)
Duration (l’vﬁsurgesrg 2894+595 |31.50+11.1 |0.091 0-4 6.17+1.00 6.46+1.28 0.138
+
(mm];‘te)' : ea“f‘ 4-8 4.09+1.01 4.49+1.24 0.038
. “r,:ti,o“t‘,’ 24005133 | 26102889 | 0.053 8-12 2.0620.81 247+1.16 0.017
ospitafisation T T ' Table 4. Comparison of postoperative Visual Analogue
(hour), Mean * SD .
— - Scale pain score between the Two Groups
Table 1. Characteristics of the Subjects

[ Enroliment

| Assessed for aligibility (n = 189)

Excluded (n = 59)
+ Mot meeting inclusion criteria (n = 42)

Declined 1o parlicipate (n = 17)

[ Randomized (n = 140) l

|

r

Alscated to intervention (n= 70)
+ Received allocaled intervention (n= T0)

+ Did not receive allocated intervention (give

reasons) (n= 0)

!

f Allocation !

l

ABocated 1o intervention (n= 70)

+ Received allocaled inenention (n= 70)

+ Did not receive allocated infervention [ﬂNB
reasons) (n=0)

| ST |

Lest to follow-up (give reasons) (n= 0) Lest to follow-up (give reasons) (n= 0)

Discontinued intersention (give reasons) (n= 0) Discontinued inbervention (give reasons) (n= 0)

Analysis ¥

Analysed (ne70) Analysed (neT0)

Figure 1. CONSORT flow diagram
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DISCUSSION

Our results showed that the mean score of NVS significantly
decreased in patients who received dexamethasone
compared with the normal saline group by the first 8 hours
after the laparoscopic cholecystectomy. Of course in the
period of 8 - 12 hours after the surgery, the mean difference
between the two groups was not significant in NVS and
therefore we can say that dexamethasone was not effective
on nausea and vomiting since 8 hours after the surgery and
was only effective in the first postoperative hours. Different
reports are available on the preventive effect of
dexamethasone on PONV.(2122) Similar to our findings, Wang
et al@) indicated that administration of dexamethasone
decreases the incidence of PONV in patients who underwent
laparoscopic cholecystectomy. In the study by Alkaissi et
al,(29 it was found that dexamethasone is more effective than
metoclopramide in preventing PONV. The meta-analysis by Si
et al(25) revealed that the combination of dexamethasone plus
other antiemetic agents is more effective than the single
antiemetics for preventing PONV after laparoscopic
cholecystectomy. Also, the study by Arslan et al(!?) showed
that combined propofol with dexamethasone is more
effective in preventing PONV than combination of propofol
plus metoclopramide. Although, metoclopramide is the most
commonly used drug to prevent PONV, the previously
published data have been in favour of dexamethasone in this
regard. Lopez-Olaondo et al reported that there is no
difference between dexamethasone and ondansetron in
terms of antiemetic effect.(26) Ondansetron is another drug
that is used for these events, but is more expensive than
dexamethasone, so considering the similarity in the efficacy
dexamethasone is more suitable.

The exact mechanism by which dexamethasone act as an
antiemetic is still unclear. However, some hypotheses have
been raised: A) Anti-inflammatory effect by inhibition of
production of prostaglandins; B) Inhibition of synthesis or
secretion of serotonin; C) Interaction with alpha-adrenaline,
tachykinin NK1 and NK2 receptors; D) Regulation of the
hypothalamic-pituitary-adrenal axis.(2527)

One of the other complications after the laparoscopic
cholecystectomy is pain, which can vary from a mild pain in
the surgical site to severe abdominal pain radiating to the
back.(28-30) In our study, dexamethasone could significantly
have a reducing effect on POP in the patients. Sanchez-
Rodriguez et al31) also found that intravenous single-dose of
8 mg dexamethasone significantly decreased POP until 24
hours after the laparoscopic cholecystectomy with the
difference that we witnessed analgesic effect since 4 hours
after the surgery. As well, Mohtadi et al32) showed similar
results to ours until 12 hours of the surgery. On the other
hand, contrary findings have been reported.(3334) Different
causes can lead to the pain after the laparoscopic
cholecystectomy directly and indirectly such as skin incision,
diaphragmatic irritation, underlying disease and surgical
factors. The analgesic mechanism of dexamethasone has not
been precisely determined, but some possibilities exist: A)
Inhibition of peripheral phospholipase enzyme, leading to
reduction of cyclooxygenase and lipoxygenase synthesis in
the inflammatory response; B) Decrease in bradykinin (an
inflammatory mediator), which is involved in pain processing
in the operated area; C) Reduction of the neuropeptides
participating in sensory nerve reactions to injuries.(35-37)

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 35/ Aug. 27, 2018

Original Research Article

Limitations

One of the study limitations was a short duration of follow-
up, only until 12 hours after the surgery. We also suggest that
more studies be done on different doses of dexamethasone
with measurement of serum concentration of the drug.

CONCLUSION

According to the findings, single-dose of dexamethasone
significantly reduced POP and PONV of the patients
underwent laparoscopic cholecystectomy. Considering the
mentioned results, and also given that dexamethasone is a
cheap and accessible drug it is recommended to use it as an
antiemetic agent in such surgeries.
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