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Abstract

Background: Laparoscopic gastric plication (LGP) is a technique in the restrictive category of bariatric procedures that reduces the
gastric volume and increases intragastric pressure. Nausea and vomiting are the most common complications after this procedure.
The goal of this research is to compare the combined effect of promethazine/dexamethasone versus Metoclopramide/ dexametha-
sone on the prevention of nausea and vomiting after LGP.
Methods: In recovery, the patients were divided into two groups, the Metoclopramide group which was given Metoclopramide 10
mg plus dexamethasone 4 mg/8 hours intravenous for 48 hours, and the promethazine group which was given promethazine 50
mg /12 hours, intramuscular for the first 24 hours and then promethazine 25 mg/12 hours for the next 24 hours plus dexamethasone
4 mg/8 hours intravenous for 48 hours. The frequency of nausea and vomiting, number of reflux episodes, frequency of epigastric
fullness, and the duration of walking around q12 hours were recorded in the first 48 hours post-operation.
Results: Eighty patients were enrolled into the study. Promethazine group were found to significantly reduce the incidence of PONV
in the first 24 hours compared with the other group (41% vs. 97.5%), relative risk = 0.042 [95% CI = 0.006, 0.299]. The mean numbers of
epigastric fullness and severity of epigastria pain were lower in the promethazine group (P = 0.01) and the total opioid requirement
was also reduced in promethazine group (32.1± 2.6 VS .68.5± 4.6 mg). However, the patients in the promethazine group were more
sedated, which caused the duration of walking q12 hours in this group to decrease.
Conclusions: In morbidly obese patients undergoing laparoscopic gastric plication, promethazine/dexametasone was more effec-
tive than Metoclopramide/dexametasone in preventing and reducing the incidence of nausea, epigastric fullness, and reflux. That
combination was also more effective than Metoclopramide in reducing the severity of epigastric pain.
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1. Background

Bariatric surgery is considered to be an effective
method for weight loss in morbidly obese individuals;
however, it is not without potential complications. Laparo-
scopic gastric plication (LGP) is a new restrictive technique
(in the arsenal of weight loss surgery techniques) that re-
duces the gastric volume by the plication of the greater
curvature (1). Postoperative nausea and vomiting (PONV)
is the most common problem that disturbs patients in the
immediate post operative hours (2). The incidence of PONV
according to the technique of bariatric surgery and the size
of gastric lumen that remain after surgery are different
which may reach 40% in some study despite a PONV pro-

phylaxis regime following current guidelines (3).

By convention, a combination of antiemetic drugs
such as metoclopramide, ondansetron, and hydrocorti-
sone are used to manage PONV; yet somehow the incidence
of PONV has not been reduced which needs further inves-
tigation of PONV prophylaxis and treatment in bariatric
surgery patients.

Promethazine and dexamethasone are commonly
used as antiemetic drugs which act on the central nervous
system and are very effective for the prevention of PONV
(4, 5). In this prospective control clinical trial, we compare
the combined effect of promethazine and dexamethasone
versus the combination of Metoclopramide with dex-
amethasone for the prevention of nausea/vomiting after
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LGP.

2. Methods

After being approved by the ethical board commit-
tee of anaesthesiology department of Tehran University
of Medical Sciences (TUMS), this interventional random-
ized clinical controlled trial was conducted on 80 morbid
obese patients who were candidates for LGP surgery. Af-
ter explaining different aspects of the procedure, a writ-
ten informed consent was obtained from all the partici-
pating patients. This study is part of a large research with
IRCT number: IRCT2013052312294N4. Exclusion criteria
were any contraindication to receiving dexamethasone,
promethazine, and metoclopramid; uncontrolled hyper-
tension and/or diabetes; and receiving any antiemetic
drug in the preoperative 24 hours.

The whole surgery was done by a general surgeon
who had completed a fellowship in advanced laparoscopic
surgery. The technique of LGP used was based on the stan-
dard method in the last paper of the author (6).

All patients received anesthesia; they were induced
with thiopental 4 to 5 mg/kg, fentanyl 2 µg/kg, midazo-
lam 0.06 mg/kg, and atracurium 0.5 mg/kg. For anesthe-
sia maintenance, a combination of isoflorane, fentanyl 1
µg/kg/h, and propofol was used. Propofol was the standard
drug between two groups and in some situation we added
less than 1 MAC isoflurane to decrease blood pressure dur-
ing surgery.

Prior to extubation, all patients received paracetamol
1 g intravenous. The patients were then randomly allo-
cated by using a computer-generated table into two fol-
lowing groups in the recovery room, the metoclopramide
group which was given metoclopramide 10 mg plus dex-
amethasone 4 mg/8 hours intravenous for 48 hours, and
the promethazine group which was given promethazine
50 mg/12 hours, IM for the first 24 hours and then promet-
hazine 25 mg/12 hours for the next 24 hours plus dexam-
ethasone 4 mg/8 hours intravenous for 48 hours. This type
of surgery PONV usually began several hours after the oper-
ation, therefore randomization of patients was performed
immediately after surgery in the recovery room.

The study was double-blinded and the anesthesiologist
responsible for the postoperative patient evaluations was
not involved in drug administration. The evaluations were
performed q12 hours for the first 48 hours following the
surgery.

The primary endpoints were the incidence of nausea
and vomiting, reflux episodes, and epigastric fullness, and
also the duration of walking q12hrs in the first 48 hours af-
ter surgery. The patients’ nausea score was evaluated as

(1 = no nausea; 2 = mild; 3 = moderate; 4 = severe nau-
sea). Epigastric pain was evaluated at the same time by
using a visual analogue scale (VAS) (0 = no pain and 10 =
worst possible pain). Postoperative pain score and the to-
tal analgesic requirement for the first 48hrs were recorded.
Meperidine 50 mg IM was used as rescue analgesia in both
groups when pain score exceeded 2. For patients in whom
nausea and vomiting were not tolerable, ondansetron 4mg
intravenous was used as rescue treatment.

Deep vein thrombosis is a severe and fatal complica-
tion in bariatric surgeries. Early ambulation after surgery
is a preventable approach that reduces the incidence of
DVT; therefore we measured the duration of walking after
surgery.

The sample size was determined prospectively with 40
patients in each group. In regard to the high incidence of
PONV after laparoscopic gastric plication, a 50% reduction
in the incidence of PONV at any time within the first 48hrs
of treatment could be determined with a statistical power
of 80% (β = 0.85).

Statistical analysis was performed using SPSS version
14. Student’s t-test was used to compare the continuous
variables between the groups. Repeated measure test (Gen-
eral Linear Model), Fisher’s exact test, and chi-2 were used
to compare the incidence and the severity of nausea, vom-
iting, and pain at multiple time points. A P value < 0.05 was
considered statistically significant. Data are presented as
mean [standard deviation (SD)], numbers, or percentages.

3. Results

The enrollment flow chart of the patients in this study
is displayed in Figure 1. A total of 80 morbid obese pa-
tients were enrolled in this study from 1 June, 2015 to 30
January, 2016 with similar demographic characteristics in
both groups (Table 1).

The mean number of PONV episodes in the promet-
hazine group was significantly lower than in the metoclo-
pramide group; however, nausea episodes were reduced in
both groups (Figure 2). Promethazine group were found to
significantly reduce the incidence of PONV in the first 24
hours compared with the other group (41% vs. 97.5%), rela-
tive risk = 0.042 [95% CI = 0.006, 0.299].

The mean severity of epigastric pain was higher in the
metoclopramide group, thus these patients needed more
analgesia in comparison to the other group (Figure 3). The
mean numbers of episodes of reflux and epigastric fullness
in the first postoperative 48hrs were lower in the promet-
hazine group (Figures 4 and 5).

Patients in the metoclopramide group walked 10 to 12
min more than the promethazine group (P = 0.01) (Fig-
ure 6). Patients in the promethazine group were more se-
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Figure 1. The Enrollment Flow Chart of the Patients
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Figure 2. Mean Frequency of Nausea after Operation (P = 0.01)

dated; therefore postoperative total meperidine consump-
tion was lower in this group (Table 1).

4. Discussion

Our results indicate a lower incidence of nausea, re-
flux, epigastric fullness, and also reduced epigastric pain
scores when using promethazine/dexamethasone com-
pared with metoclopramide/dexamethasone during the
first postoperative days after LGP surgery.

LGP as a new surgical restrictive therapy for the treat-
ment of morbid obesity has been shown to have accept-
able results since its application 12 years ago (6). One of the

Table 1. Patients’ Characteristic Between Two Groups

Variable Promethazine
Group n = 40

Metoclopramid
Group (n = 40)

P Value

Age, y 34.41 ± 12.05 33.58 ± 13.37 0.4

Gender (F/M) 33/7 34/6 0.1

BMI, kg/m2 40.87 ± 3.38 40.67 ± 3.68 0.3

FBS, mg/dL 100.23 ± 19.54 102.05 ± 21.91 0.1

Triglyceride,
mg/dL

187.38 ± 39.59 197.95 ± 58.85 0.02

Cholesterol,
mg/dL

201.51 ± 38.84 229.20 ± 50.82 0.01

MAP, mmgh 82.4 ± 5.2 84.6 ± 3.4 0.2

Sleep apnea, n 3 3 1

Total pethedine
Use, mg

32.1 ± 2.6 68.5 ± 4.6 0.00

Abbreviations: BMI, body mass index; MAP, mean arterial pressure.

most common problems with this operation is PONV. LGP,
like other gastric restrictive therapies, induces increased
intragastric pressure. The degree of plication and the rate
of increased intragastric pressure are higher in patients
who undergo LGP in comparison to patients who have
underwent other gastric restriction procedures (such as
sleeve gastrectomy) (6). The feeling of postoperative gas-
tric fullness is a potential etiology for nausea in LGP cases
which would be corrected after patient adaptation to the
reduced stomach volume (7).

The prophylactic administration of various antiemet-
ics, such as dopamine receptor antagonists, anticholiner-
gics, 5-HT3 receptor antagonists, and dexamethasone has
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Figure 3. Mean Epigastric Pain Score Post Operation (P = 0.01)

Post Operation Time

Metoclopramid
Promethazin

12                          24                         36                         48

7

6

5

4

3

2

1

M
ea

n
 F

rq
u

en
cy

 o
f R

efl
u

x

Figure 4. Mean Frequency of Reflux After Operation (P = 0.02)

been studied extensively (8).

Because of the multifactorial etiology of PONV and in-
volvement of several receptor systems in the development
and progression of PONV, it seems clear that a combination
of drugs acting at the multiple receptor systems would
have greater efficacy than using a single drug for the pro-
phylactic prevention and the treatment of PONV in high-
risk subjects (9). Due to the multiple receptors involved
in PONV, increasing the dose of a single class of drug will
not necessarily decrease its incidence especially in patients
with multiple risk factors (10).

Promethazine is a centrally acting drug with antihis-
tamine and anticholinergic properties that are effective for
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Figure 5. Mean Frequency of Epigastric Fullness After Operation (P = 0.02)

the prevention of PONV (11). It also helps to reduce ner-
vousness, restlessness, and agitation after any surgery. Co-
administration of promethazine and opioids or codeine
increases subjective happiness in patients (12). Deep intra-
muscular injections of promethazine have a 4 to 6 hour
effect and have been shown to be safe in most patients.
In this study, the anticholinergic effect of promethazine is
the likely etiology that reduced the gastric irritability and
frequency of PONV. In some current guidelines, promet-
hazine in combination with other antiemetic was found
to be more effective in reducing PONV, severity of nausea,
and pain than promethazine monotherapy (13). A combi-
nation prophylactic therapy of PONV with promethazine
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Figure 6. Mean Duration of Walking After Operation (P = 0.01)

and other drugs has been published by some authors. In
a study by Etezadi et al. in morbidly obese patients under-
going laparoscopic gastric plication, prophylactic admin-
istration of dexamethasone 8mg and promethazine 50mg
was effective in the first 12 hours after surgery in reducing
the incidence of PONV and the severity of abdominal pain
(14).

Promethazine usage might be limited by its sedative
side effects. It has been suggested that the sedative effect
of promethazine might be dose-dependent, but in some
study, there was no difference in sedation between 6.25 mg,
12.5 mg, and 25 mg doses (15).

Dexamethasone is a well-documented anti-
inflammatory drug which plays a positive role in PONV
in patients undergoing chemotherapy or surgery (16).
Dexamethasone potentiates euphoric effects of opioids
and reduces the postoperative pain intensity and the need
for rescue analgesia as compared to placebo (17).

In a study by Benevides et al. combination of dex-
amethasone with haloperidol and ondansetron reduced
PONV, the necessity of rescue antiemetic, and opioid con-
sumption after Laparoscopic Sleeve Gastrectomy (18). Pro-
phylactic dexamethasone/ondansetrone has significantly
reduced the incidence of PONV in patients undergoing
laparoscopic cholecystectomy (19). Dexamethasone com-
bined with other antiemetic provided better prophylaxis
than single antiemetic against postoperative nausea and
vomiting after laparoscopic cholecystectomy (20).

Efficacy of dexamethasone with H1 antihistamine
drugs such as dimenhydrinate in the prevention of nausea
and vomiting has been studied in patients undergoing
rhinoplasty operations (21).

In a study by Bergese et al. there is a significant reduc-
tion in PONV when a combination of palonosetron with
Dexamethasone and Promethazine is used as prophylactic
therapy in patients at a high risk for developing PONV dur-
ing the first 120 hours after neurosurgery (22).

One of the challengeable facts in this study is the doses
of dexamethasone that seem high. The usual prophylactic
dose of dexamethason for PONV is 5 to 10 mg. De Oliveira
et al. in a meta-analysis showed that a 4 mg to 5 mg dose
of dexamethasone seems to have similar clinical effects on
the reduction of PONV as the 8 mg to 10 mg dose when
dexamethasone was used as a single drug or as a combi-
nation therapy (23). However, our patients were morbidly
obese and PONV usually lasted for 2 to 3 days in this pro-
cedure; therefore we continued treatment in the first 48
hours. Eventually, the underlying mechanism of dexam-
ethasone action and its optimal dose should be further in-
vestigated.

Metoclopramide is a dopaminergic blocker with
antiemetic and gastroprokinetic effects; it is commonly
used to treat nausea and vomiting and to facilitate gastric
emptying in people with gastroparesis. The gastro-
prokinetic activity of metoclopramide is mediated by
muscarinic receptor activity, D2 receptor antagonist activ-
ity, and 5-HT4 receptor agonist activity (24). It increases
the activity of the stomach, which may increase the inci-
dence of PONV (25). According to the results of the study,
metoclopramide could not fully decrease PONV episodes
or epigastric fullness of patients after gastric placation.

A drawback to this study was that the dosage of
promethazine and dexamethasone was very high in com-
parison to other similar studies. The high dose caused the
patients in the promethazine group to be more sedated,
which in turn caused their duration of walking postopera-
tively to be lower than the metoclopramide group. Further
studies using different doses of the same medications are
indicated to fully explore the range of doses truly required
to prevent PONV.

4.1. Conclusions

To conclude, in patients undergoing LGP, the combina-
tion of dexamethasone and promethazine was more effec-
tive than the combination of metoclopramide and dexam-
ethasone in the first 48 hours in reducing the incidence of
PONV, epigastric fullness, reflux, and the severity of epigas-
tric pain.
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