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Background: Postoperative nausea and vomiting (PONV) is a common complication following laparascopic surgery. 
This study compared the effect of intraperitoneal versus intravenous dexamethasone for reducing PONV after gyneco-
logical laparoscopic surgeries. 
Methods: Eighty adult female patients, American Society of Anesthesiologists physical status I–II, scheduled for gyneco-
logical laparoscopic surgery were randomized to receive 8 mg dexamethasone intravenously (IV) (n = 40) or intraperi-
toneally (IP) (n = 40). The primary outcome was the PONV incidence during the first 24 h after laparoscopy. Secondary 
outcomes included visual analogue scale (VAS) pain scores, total rescue analgesic consumption during the first 24 h post-
operatively, the need for rescue antiemetic drugs, and the incidence of complications that may accompany these medica-
tions. 
Results: Eleven women (27.5%) in the IV group, versus only 3 (7.5%) women in the IP group, experienced nausea during 
the first 24 h postlaparoscopy (P = 0.037). However, 5 patients (12.5%) in the IV group, versus only 2 patients (5.0%) in 
the IP group, experienced vomiting (P = 0.424). No statistically significant differences were seen in the severity of nausea 
or the need for rescue antiemetics. The IV group had a higher rate of side-effects than the IP group (27.5% vs. 7.5%, P = 
0.037). Headache and dizziness were common side effects in the IV dexamethasone group. The groups did not differ sig-
nificantly in terms of mean VAS score for pain and total meperidine consumption during the first 24 h postoperatively. 
Conclusions: Intraperitoneal dexamethasone at a dose of 8 mg at the end of gynecological laparoscopy reduces the inci-
dence of postoperative nausea. 
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Introduction

Postoperative nausea and vomiting (PONV) is a common 
complication after general anesthesia [1], with an overall inci-
dence up to 30% in all surgeries [2,3]. Several factors increase 
the risk for PONV, such as female sex, a history of previous 
PONV, history of motion sickness, non-smoking status, use of 
opioids, and a long duration of surgery [4,5]. 

Many studies have demonstrated the role of dexamethasone 
in preventing PONV in various surgical procedures, such as 
laparoscopic cholecystectomy [6], laparoscopic tubal ligation [7], 
hysterectomy [8], and thyroidectomy [9]. 

In most previous studies, dexamethasone was administered 
via an intravenous route with different doses [10]. Despite the 
evident benefit of dexamethasone in preventing PONV, a single 
injected dose might produce a wide range of short- and long-
term side-effects, such as perioperative hyperglycemia and 
increased risk of infection [11,12]. A single dose of dexameth-
asone injected into the peritoneal cavity has been reported to 
relieve the pain after gynecological laparoscopic surgery [13]. 
To our knowledge, no previous studies in the literature have 
compared the effect of intraperitoneal versus intravenous dexa-
methasone in PONV. We hypothesized that direct injection of 
dexamethasone intraperitoneally would reduce the incidence of 
PONV after gynecological laparoscopic surgeries. 

Therefore, the aim of this study was to compare the efficacy 
of intravenous versus intraperitoneal administration of dexa-
methasone in reducing the incidence of PONV after gynecolog-
ical laparoscopic surgeries. 

The primary outcome was the incidence of PONV during the 
first 24 h after laparoscopy. Secondary outcomes included visual 
analogue scale (VAS) pain scores, total consumption of rescue 
analgesic during the first 24 h postoperatively, the need for 
rescue antiemetic drugs, and the incidence of delayed compli-
cations that may accompany medications within the first week 
postoperatively. 

Materials and Methods

This prospective, randomized, double-blind clinical trial was 
conducted in Assiut university hospital, Assiut, Egypt between 
the 1st of November 2016 and the 30th of September 2017. The 
institutional research ethics review board approved the study. 
This trial was registered at ClinicalTrials.gov (NCT02947672). 

All women scheduled for gynecological laparoscopic surgery 
were invited to participate. All eligible participants included in 
the study signed written informed consent before participation, 
after receiving an explanation of the nature of the study. Women 
aged 18–40 years old, with American Society of Anesthesiolo-
gists physical status I–II were included. 

We excluded pregnant or lactating women, patients with 
coagulopathy or under anticoagulant therapy, gastrointestinal 
diseases, motion sickness, diabetes mellitus, neurological or 
neuromuscular disorders, renal impairment, or hepatic dysfunc-
tion. Additionally, women with a body mass index > 40 kg/m2 or 
who received antiemetic or systemic steroids within 24 h before 
surgery, were also excluded. 

Sample size calculation was based on the study of Asadollah 
et al. [14] who reported that the incidence of PONV in patients 
undergoing gynecological laparoscopy and who received IV 
dexamethasone was 39.9%. We considered a reduction of the 
incidence of PONV to 10% in the first 24 h postlaparoscopy as 
significant. Considering an alpha error of 0.05 and a statistical 
power of 80%, a sample size of at least 39 women in each group 
would be required (Odds ratio = 0.17). 

Participants were randomized in a 1 : 1 ratio to receive intra-
venous or intraperitoneal dexamethasone. Randomization was 
based on computer-generated codes maintained in sequentially 
numbered opaque envelopes. Each envelope had a card noting 
the intervention type inside. 

Patients were randomly allocated into 2 groups: the intrave-
nous group (IV group) (n = 40), who received 8 mg IV dexa-
methasone in 2 ml (DexamethasoneⓇ; Amryia Pharm, Egypt) 
at the end of the procedure, before the withdrawal of the laparo-
scopic trocar, in addition to 2 ml of preservative-free 0.9% saline 
intraperitoneally. The intraperitoneal group (IP group) (n = 40) 
received the same dose of dexamethasone intraperitoneally at 
the end of the procedure, before laparoscopic trocar withdrawal, 
in addition to 2 ml of preservative-free 0.9% saline intravenous-
ly. All patients, investigators collecting the postoperative data, 
and nurses involved in the postoperative care of patients were 
blinded to the randomization. 

One of the study investigators approached the scheduled 
patients and collected their baseline data: age, weight, height, 
and Apfel risk score assessment [4]. The duration of anesthesia 
was calculated from the injection of fentanyl until reversal of 
anesthesia and complete recovery of the patient. The duration 
of surgery was calculated from the time of umbilical incision for 
trocar insertion until placement of the final stitch to suture the 
laparoscopic incisions. 

All patients fasted from midnight and were premedicated 
with midazolam 2 mg before arriving at the operating the-
ater. Heart rate, non-invasive blood pressure, pulse oximetry, 
electrocardiography, and end-tidal carbon dioxide levels were 
recorded before surgery, and then every 15 min during surgery. 
The anesthetic technique was standardized for all patients, with 
anesthesia being induced with fentanyl 1.0 μg/kg and propofol 
2–2.5 mg/kg. Then, 0.6 mg/kg rocuronium was administered to 
facilitate endotracheal intubation. Anesthesia was maintained 
with 2%–3% isoflurane in 50% oxygen/air. Volume-controlled 
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ventilation was instituted and both tidal volume and respiratory 
rates were adjusted to maintain the end-tidal CO2 at around 
35 mmHg. If the heart rate or mean blood pressure increased 
by > 20%, IV fentanyl 0.5 µg/kg was administered. The total 
intraoperative fentanyl requirement was recorded. Additional 
rocuronium (5–10 mg) was administered if clinically required 
to maintain an intraoperative train-of-four count of 2–3. An 
orogastric tube was inserted to empty the stomach of air. During 
laparoscopy, the peritoneal cavity was insufflated with carbon 
dioxide to keep intra-abdominal pressure < 14 mmHg. After gas 
deflation, all patients received 1 g paracetamol infusion over a 
period of 15 min. At the end of the procedure, anesthesia was 
reversed using IV neostigmine 2.5 mg plus atropine 1 mg to 
start spontaneous breathing. Patients were extubated when they 
fulfilled the criteria for extubation as adequate oxygenation and 
ventilation, hemodynamic stability and full reversal of muscle 
relaxants. The surgeons and anesthesiologists who managed the 
patients were blinded to the group assignment. All patients were 
transferred to the post-anesthesia care unit for post-operative 
follow-up. Follow-up was performed every 6 h for 24 h postop-
eratively. Each patient was asked about the occurrence of nausea, 
retching, and vomiting [15]. 

During the preoperative visit, all patients were familiarized 
with a VAS of 0–100 mm for PONV [7]. On this scale, a score of 
0 meant no nausea, while a score of 100 meant the worst imag-
inable nausea. Occurrence of vomiting or retching was scored 
as 100. When moderate or severe nausea (VAS score > 40) or 
vomiting was present, ondansetron 4 mg, IV, was administered 
slowly as a rescue antiemetic. 

VAS pain score (no pain = 0, worst possible pain = 10) was 
used to assess postoperative pain. A nurse blinded to the pa-
tient allocation group evaluated the pain scores on arrival in the 
PACU and at 1, 4, 8, 12, and 24 h postoperatively. The 24 h ag-
gregate pain scores were calculated. Intramuscular meperidine (1 
mg/kg) was administered upon patient request or when the VAS 
score of pain was > 3. The total consumption of rescue analgesic 
during the first 24 h postoperatively was recorded. All women 
were asked to report any possible side effects of study drug, such 
as dizziness, headache, neck/shoulder pain, or fainting during 
the first 24 h postoperatively, or delayed complications, such as 
wound infection or delay in wound healing during the first week 
postoperatively. 

All data were analyzed using SPSS software (version 21, 
USA). Qualitative data were expressed as frequency and per-
centage. Fisher’s exact test was used to examine the relation 
between qualitative variables. Quantitative data were presented 
in terms of mean and SD and compared using Student’s t-test or 
the Mann–Whitney U test according to the normality of distri-
bution (mean ± SD or median IQR as appropriate). Normality 
of data distribution was assessed with the Shapiro–Wilkes test. P 

values < 0.05 were considered statistically significant. 

Results

Eighty-six women were approached to participate in the 
study. Six women were excluded: 4 as they met various exclusion 
criteria, and 2 as they declined participation in the study. We ran-
domly assigned the remaining 80 women into 2 groups (Fig. 1). 

There were no significant differences in age, weight, height, 
Apfel risk score, duration of surgery, or duration of anesthesia 
between the 2 study groups (Table 1). The incidence of nausea 
in the IV group was 27.5% (11 patients) and that in the IP group 
was 7.5% (3 patients) in the first 24 h post-operatively (P = 
0.037). There were no significant differences in the incidence of 
retching or vomiting, or the need for rescue antiemetics between 
the 2 groups (Table 2). 

In terms of side effects, women in the IP group had a lower 
rate of side effects than those in the IV group (7.5% vs. 27.5%, 
P = 0.037). The most common side effects in the IV group were 
headache and dizziness (Table 3). 

The mean VAS pain score and total meperidine consumption 
for the first 24 h postoperatively were lower in the IP group than 
in the IV group. However, these differences did not reach statis-
tical significance (Table 4).

Discussion 

The current study showed that intraperitoneal dexametha-
sone significantly reduces the incidence of postoperative nausea, 
as compared to intravenous dexamethasone. 

The mechanism by which dexamethasone protects against 
postoperative nausea remains unclear. The drug exerts its effect 
via the glucocorticoid receptor, which is present on many cells 
in the body [16]. Some glucocorticoid receptors are involved in 
the physiological transmission pathway for vomiting [17]. 

Other possible explanations for the prevention of postoper-
ative nausea by dexamethasone includes central inhibition of 
prostaglandin synthesis, reduction of central serotonin activity, 
and change in the permeability of the blood–brain barrier to 
plasma proteins [18]. 

Although the mechanism underlying PONV is complex, it is 
mainly controlled by the vomiting center, which is the chemore-
ceptor trigger zone in the medulla that contains different recep-
tors, such as those for serotonin 5-hydroxytryptamine type 3 (5-
HT3), neurokinin 1, and dopamine [19]. 

PONV is a common complication affecting surgical patients 
[20]. Untreated PONV can increase the risk of some post-oper-
ative complications, such as gastric aspiration, bleeding, wound 
dehiscence, dehydration, and electrolyte disturbances [21]. 
Moreover, the duration of PACU stay could be prolonged, which 
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would significantly increase the overall health care costs [2]. 
Therefore, PONV prophylaxis is necessary, especially in patients 
with elevated risk, such as females, patients on post-operative 
opioids, and those with a history of PONV [22]. 

Dexamethasone is effective in reducing PONV when used 
alone or in combination with other antiemetics. It is one of the 
most potent steroids available, with a half-life of 36–72 h [23]. 
Dexamethasone is an ideal drug, as it has a longer duration of 
action, is cheap and readily available, and is associated with ear-
lier hospital discharge than other antiemetics [23,24]. Moreover, 
it could reduce postoperative pain by modulating anti-inflam-
matory mediators [25]. The main drawback of steroids is the 
possibility of serious adverse effects occurring from even a sin-
gle dose [15]. Therefore, the use of a different route of adminis-
tration was tested in the current study. 

This study demonstrated that administration of 8 mg dexa-
methasone IP, at the end of gynecological laparoscopic proce-
dures, significantly reduced postoperative nausea in the first 

Assessed for eligibility
(n = 86)

Excluded (n = 4): not met the
inclusion criteria
Decline to participate (n = 2)

Randomized (n = 80)

Intraperitoneal group (n = 40) Intravenous group (n = 40)

Analysed (n = 40) Analysed (n = 40)

The incidence of nausea and vomiting in the first 24 h
The need for rescue antiemetic drugs
The severity of nausea
Side effects of the study drug
Postoperative pain

Allocation

Follow-up

Enrollment

Analysis
Fig. 1. The study flowchart.

Table 1. Patients' Clinical Characteristics

Variable IV group (n = 40)  IP group (n = 40)

Age (yr) 30 (26–35) 27 (23–30)
Weight (kg) 80 (70–80) 77 (70–80)
Height (cm) 160 (160–165) 160 (160–165)
Apfel risk score 1 (1–3) 2 (1–4)
Duration of anesthesia (min) 61 (60–65) 65 (63–70)
Duration of surgery (min) 35 (35–40) 38 (36–40)

Data are presented as median (interquartile range) and were compared 
with the Mann–Whitney test. No significant differences were seen 
between the 2 groups. 

Table 2. Incidence of Postoperative Nausea, Vomiting, and Retching, 
and Use of Rescue Antiemetics

 Variable IV group 
(n = 40)

IP group 
(n = 40) P value

Nausea at 6 h 5 (12.5) 1 (2.5) 0.195
Nausea at 12 h 4 (10) 0 0.112
Nausea at 18 h 2 (5) 2 (5) 1.000
Nausea at 24 h 0 0 -
Incidence of nausea 11 (27.5) 3 (7.5) 0.037
Need for antiemetics 5 (12.5) 2 (5) 0.636
Total dose of  

antiemetics (ml)
17.8 ± 8.3 16.8 ± 5.8 0.808

Retching at 6 h 1 (2.5) 1 (2.5) 1.000
Retching at 12 h 3 (7.5) 0 0.237
Retching at 18 h 0 0 -
Retching at 24 h 0 0 -
Incidence of retching 4 (10) 1 (2.5) 0.353
Vomiting at 6 h 3 (7.5) 2 (5) 0.501
Vomiting at 12 h 2 (5) 0 0.384
Vomiting at 18 h 0 0 -
Vomiting at 24 h 0 0 -
Incidence of vomiting 5 (12.5) 2 (5) 0.424

Data are presented as number (%) or mean ± SD. All comparisons were 
done using chi square test except for total dose of antiemetics, with was 
done using independent t-test.
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24 h, as compared to the same dose of IV dexamethasone. The 
difference in the incidence of postoperative nausea between 
the 2 groups in our study was directly related to the method of 
administration of dexamethasone, as the type of surgery, an-
esthesia protocol, the timing of administration, and the dose 
used were similar in both groups. We believe this to be a novel 
modality for reduction of postoperative nausea, as no similar 
studies have previously been reported. 

Asgari et al. [13] reported that a single IP injection of 16 mg 
dexamethasone was associated with significant reduction in 
the severity of pain after gynecologic laparoscopy. Moreover, 
no complications, such as wound infection and delay in wound 
healing, were found among their participants. Similarly, in our 
study, no complications were present among the IP dexameth-

asone group. All the reported adverse effects were minor and 
were most probably related to recovery from general anesthesia. 

The study had some limitations. Firstly, the small sample size 
could limit the generalizability of the results. Additionally, pa-
tients were lost to follow-up after 1 week, and thus we could not 
evaluate the occurrence of long-term side effects of dexametha-
sone. 

Thus, we conclude that intraperitoneal dexamethasone at a 
dose of 8 mg at the end of gynecological laparoscopy reduces the 
incidence of postoperative nausea. Further studies are needed 
to compare the different timings and doses of dexamethasone 
administration in gynecological laparoscopy. 
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