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Abstract

Background: The reduction of shoulder pain and postoperative nausea and vomiting (PONV), causing great discomfort for patients
after gynecological laparoscopy, requires preventive or treatment strategies.
Objectives: The present study aimed to determine the efficacy of intraperitoneal (IP) dexamethasone in the reduction of shoulder
pain and PONV after gynecological laparoscopy.
Methods: In this double-blind, randomized clinical trial, 130 consecutive patients undergoing gynecological laparoscopy were ran-
domly assigned to two groups of 65 patients within May 2015 to May 2016. One group received 16 mg IP dexamethasone before the
end of the surgery, and the other group received the placebo (i.e., the IP infusion of distilled water). Patients’ age and body mass in-
dex (BMI), and surgery duration were recorded in this study. The severity of shoulder pain was evaluated by the visual analog scale
(VAS) at recovery and 2, 6, 12, and 24 h after the surgery. Moreover, the need for opioid use and PONV were recorded within the first
24 h after the surgery. The study outcomes were compared between the two study groups and among the different intervals using
SPSS software (version 21).
Results: The groups had similar demographics (i.e., age and BMI) and mean surgery duration (P > 0.05). The mean values of VAS
scores of the intervention group were lower than those of the placebo group at five intervals (P = 0.001). The frequency of opioid
use was significantly lower in the dexamethasone group (P = 0.010). In addition, 20% and 60% of the patients in the dexamethasone
and placebo groups had PONV, respectively (P < 0.001).
Conclusions: The IP dexamethasone is effective in the reduction of shoulder pain and nausea/vomiting after gynecological la-
paroscopy and can significantly reduce opioid requirement within the first 24 h after surgery; however, IP dexamethasone does
not increase surgery duration. Therefore, it is recommended to use this technique during gynecological laparoscopy.
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1. Background

Gynecological surgical procedures are widely per-
formed worldwide for different indications, comprising
about one-third of all surgical procedures in women (1). Al-
though laparoscopy is the preferred approach due to the
lower complications, such as better wound healing, lower
infection rates, less blood loss, better recovery, and shorter
hospital stay (2), this type of surgery has its own compli-
cations (3). One of the important sources of pain after la-
paroscopic gynecological surgery is postoperative shoul-
der pain, observed in up to 85% of patients, lasting up
to 72 h after surgery and causing great discomfort for pa-
tients (4). Postoperative nausea and vomiting (PONV) is
another important complication after surgical procedures

(5), observed in 20 - 40% of patients after gynecological la-
paroscopy (6).

Evidence suggests that shoulder pain after laparoscopy
mainly occurs due to the irritation of the afferent nerve
fibers of the diaphragm phrenic nerve, induced by the
residual CO2, blood, or other materials (e.g., amniotic
fluid) below the diaphragm (7). Different techniques have
been suggested for reducing shoulder pain after gyneco-
logical laparoscopy; nevertheless, none have been con-
firmed as the gold standard method for the prevention of
shoulder pain (8). Some studies have suggested the efficacy
of evacuation of the residual gas from the abdominal cav-
ity (9); nonetheless, other studies have suggested that com-
plete CO2 deflation is not possible and recommended post-
operative positioning of patients in 20 degrees Trendelen-
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burg for the reduction of postoperative shoulder pain in
gynecological laparoscopic procedures (10).

Other studies have suggested the use of pulmonary re-
cruitment maneuver and intraperitoneal (IP) drainage for
reducing the severity of shoulder pain and analgesic re-
quirement after gynecological laparoscopy (11, 12). Other
techniques used to reduce shoulder pain after gynecolog-
ical laparoscopy include the infiltration of local anesthet-
ics, which have been proven efficient when infiltrated into
the peritoneal cavity but not in subdiaphragmatic IP in-
filtration (13). Nevertheless, none of these methods have
been accepted as the gold standard method for the preven-
tion of shoulder pain, as each of them has its own limita-
tions and adverse effects (8).

The IP infiltration of dexamethasone is suggested as an
efficient technique for the reduction of shoulder pain af-
ter gynecological laparoscopy, compared to placebo, with
minimal/no adverse effects that can also reduce opioid
requirement after surgery (14). Furthermore, both intra-
venous (IV) and IP dexamethasone during surgery have
been shown effective in the reduction of pain and PONV af-
ter gynecological laparoscopy (15).

2. Objectives

Due to the limited number of studies in this regard, the
present study aimed to determine the efficacy of IP dexam-
ethasone in the reduction of shoulder pain, opioid use, and
PONV in the first 24 h after gynecological laparoscopy.

3. Methods

3.1. Study Design

This double-blind, randomized clinical trial (RCT) was
conducted on women within the age range of 15 - 75 years
with the American Society of Anesthesiologist class I and II,
undergoing elective gynecological laparoscopy at Shoha-
daye Tajrish Hospital, Tehran, Iran, as eligible participants
within May 2015 to May 2016. Then, the patients were fully
explained about the study objectives and methods and
signed written informed consent. Any patient with a his-
tory of reaction to dexamethasone or recent use of steroids
was not included in this study. The sample size of the study
was calculated at 65 in each group, according to previous
studies (14).

The recruited participants were randomly assigned to
two groups using the randomization method at the end of
the surgical procedure. Moreover, 16 mg IP dexamethasone
in one group and placebo in the other group were infused.

Two vials of dexamethasone (8 mg in 2 cc) were purchased
from Chemidarou (Iran) and diluted to 10 cc with distilled
water and placebo, containing 10 cc distilled water was pre-
pared by a nurse and infused in the same way. The surgeon
used the labeled syringes and was not aware of the alloca-
tions. Neither the patients nor the researcher, who exam-
ined the patients’ outcomes, were aware of the allocation.

For the assessment of the primary outcome of the
study (i.e., shoulder pain) after the surgery (at recovery
room) and 2, 6, 12, and 24 h after the surgery, the researcher
referred to the patients and asked them about the presence
of shoulder pain. If reported, the researcher asked the pa-
tient to indicate the severity of the shoulder pain based on
a 10-point Likert scale on a visual analog scale (VAS) ruler
where 0 and 10 indicating no pain and the worst pain, re-
spectively. In case of severe pain (i.e., VAS score > 6), 50 mg
pethidine was administered.

The frequency of pethidine requirement and PONV was
considered the secondary outcome of this study. The PONV
was evaluated in the first 24 hours after surgery. The type
of surgery was also recorded in the study checklist. Any pa-
tient who required conversion of the surgery to open la-
parotomy or refused to continue the study was excluded
from the study. The following formula was used for the cal-
culation of sample size:

(1)n =

[
2 (ZPower + Z1−α)

2(1−2)
δ

]2

3.2. Statistical Analysis

The collected data were analyzed using SPSS statisti-
cal software (version 21.0; IBM Corp. 2012. Armonk, NY,
USA). For reporting the results, first, the categorical vari-
ables were described by frequency (percentage) and quan-
titative variables by mean ± standard deviation. As the re-
sults of the one-sample Kolmogorov-Smirnov test showed
normal distribution of data, the comparison between the
groups was performed using the independent samples t-
test and comparison among the intervals using repeated
measures analysis of variance (ANOVA). The categorical
variables were compared using the chi-square test. P-
values of less than 0.05 were considered statistically signif-
icant.

4. Results

A total of 65 patients completed the study in each
group. As shown in Table 1, the mean age and body mass in-
dex (BMI) of the study groups were not different (P > 0.05;
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Table 1). In addition, the mean values of surgery duration
were not different between the groups (P > 0.05; Table 1).
Hysterectomy was the most prevalent surgery, performed
in 40% of the patients in both groups. The frequency of
surgery type was not different between the groups (P >
0.05; Figure 1). The PONV was positive in 20% (n = 13) and
60% (n = 39) of the patients in the intervention and con-
trol groups, respectively, with a statistically significant dif-
ference (P < 0.001).

Table 1. Demographic and Clinical Characteristics of Participants in Each Group a

Intervention
Group

Control Group P-Valueb

Age (y) 37.73 ± 10.99 36.45 ± 11.94 > 0.05

Body mass index
(kg/m2)

28.55 ± 4.88 27.04 ± 4.39 > 0.05

Surgery duration
(min)

136.85 ± 58.61 135.54 ± 55.79 > 0.05

aValues are expressed as mean ± standard deviation.
bThe results of the independent samples t-test were considered significant at <
0.05

In the intervention group, one patient required anal-
gesic once (1.5%), 60 patients (92.3%) twice, and 4 patients
(6.2%) three times; however, in the control group, 49 (75.4%)
and 16 (24.6%) patients required analgesic twice and three
times, respectively, with a statistically significant differ-
ence (P = 0.010).

Table 2 tabulates the mean VAS scores of the study
groups at each interval. The results of one-way ANOVA
showed a statistically significant difference between the
groups in mean VAS scores (P = 0.001). Furthermore, Figure
2 depicts the trend of changes in the shoulder pain scores
of the two study groups. As illustrated, both groups had a
reducing trend with lower pain scores at all intervals in the
intervention group.

Table 2. Mean and Standard Deviation of Shoulder Pain Scores in Participants of
Each Group a

Intervention Group Control Group P-Valueb

After surgery 7.47 ± 1.30 8.93 ± 1.08 0.001

2 h after surgery 5.21 ± 1.57 7.24 ± 1.42 0.001

6 h after surgery 3.51 ± 1.22 4.80 ± 1.33 0.001

12 h after surgery 2.11 ± 1.16 2.76 ± 1.15 0.001

24 h after surgery 1.12 ± 0.96 2.03 ± 1.04 0.001

aValues are expressed as mean ± standard deviation.
bThe results of the independent samples t-test were considered significant at <
0.05.

5. Discussion

The results of this study showed that women in the in-
tervention group, receiving 16 mg IP dexamethasone, had
a lower level of pain severity at the evaluated intervals and
lower frequency of opioid requirement and PONV, com-
pared to those reported for the placebo (i.e., distilled wa-
ter) group. The aforementioned results, in line with the
results of previous studies (14, 15), suggest IP dexametha-
sone as an appropriate technique used during gynecology
laparoscopy for the reduction of postoperative shoulder
pain, opioid requirement, and PONV.

In a study performed by Asgari et al., the investigation
of the severity of shoulder pain in the first 24 h after gyne-
cology laparoscopy showed the analgesic effect of 16 mg IP
dexamethasone on reducing postoperative shoulder pain
(14), which is consistent with the results of the present
study. However, in the study conducted by Asgari et al., the
severity of shoulder pain in the control group (receiving
16 cc IP normal saline) increased up to 8 h after surgery
and then decreased; nevertheless, a consistently decreas-
ing trend in the severity of shoulder pain was observed in
the intervention group (14). Nonetheless, in the current
study, both groups showed a decreasing trend in the sever-
ity of shoulder pain. This difference could be due to the dif-
ferent rates of pethidine use by the patients and different
types of surgical procedures.

Furthermore, the mean duration of surgery in the
study by Asgari et al. (14) was about 50 min in both groups;
nevertheless, in the present study, the mean duration of
surgery was higher than 135 min, indicating the different
techniques and types of surgical procedures in the stud-
ies. Nevertheless, the mean duration of surgery and fre-
quency of surgery types were not different between the
study groups in the present study and were not a source of
bias in the results of the current study. Furthermore, both
groups of the present study had similar demographic char-
acteristics, including mean age and BMI. The lower sever-
ity level of shoulder pain at all five intervals of the present
study in the intervention group was an important finding
in the present study, demonstrating the efficient analgesic
property of IP dexamethasone, as the patients, evaluator,
and surgeon were unaware of the allocations.

The analgesic efficacy of dexamethasone has been at-
tributed to the anti-inflammatory properties of gluco-
corticoids, resulting in the suppression of bradykinin,
release of neuropeptides from nerve endings, reduced
prostaglandin production, and inhibition of cyclooxyge-
nase isoform-2 synthesis and other inflammatory media-
tors, such as tumor necrosis factor alpha, interleukin-17B,
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Figure 1. Frequency of surgery type in two study groups

and interleukin-6 (16). Moreover, the results of the present
study are consistent with the results of previous studies in-
dicating the analgesic effect of dexamethasone on other
surgical procedures (17-20), also shown to enhance recov-
ery, reduce the hospital stay of patients, and improve pa-
tients’ outcomes (17, 21).

The results of the current study also showed a signif-
icantly lower frequency of pethidine use in the interven-
tion group, which confirms the results of previous studies
(14, 15). Ismail et al. also reported that IP and IV dexam-
ethasone resulted in reduced meperidine use in the first
24 h after gynecologic laparoscopy (15), which is consis-

tent with the results of the present study. In addition, ac-
cording to the results of the study performed by Asgari et
al., IP dexamethasone did not decrease the pethidine use
in the first hour after surgery; however, the mean dose of
pethidine used by the intervention group was significantly
lower than that of the control group (14).

Similar to the above-mentioned results, it was also ob-
served that pethidine as an opioid is frequently used for
the reduction of patients’ pain after surgery, especially
shoulder pain, which is believed to be caused by afferent
impulses; therefore, it is not easily controlled by nons-
teroidal anti-inflammatory drugs (22). However, due to
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Figure 2. Severity of shoulder pain at five intervals in two study groups

the adverse effects of opioids on patients, such as consti-
pation, nausea/vomiting, delirium, and bladder dysfunc-
tion, resulting in decreased quality of life and morbidity,
especially in older adults, it is necessary to reduce its use
as much as possible (23). In this study, it was shown that IP
dexamethasone was an effective strategy to reduce pethi-
dine requirement for patients undergoing gynecologic la-
paroscopy.

The PONV was also evaluated as the secondary outcome
of this study. The results showed a significantly lower rate
of PONV in the intervention group (20%), compared to that
reported for the control group (60%). The higher sever-
ity level of pain and higher level of pethidine use in the
control group could be the sources of higher PONV in this
group. In the study conducted by Ismail et al., IP and IV
dexamethasone is effective in reducing patients’ pain and
PONV in women undergoing gynecologic laparoscopy (15),
which confirms the results of the present study. However,
in the study performed by Ismail et al., only 7.5% of women
receiving IP dexamethasone experienced nausea, and 5%

of women had vomiting within the first 24 h after surgery
(15), which is much lower than the rates of the intervention
group in the present study.

The mechanism of antiemetic property of dexametha-
sone could be explained by the involvement of physi-
ological transmission pathway of glucocorticoid recep-
tors in vomiting (including serotonin neurotransmitter,
neurokinin 1 and neurokinin 2 tachykinin protein re-
ceptors, and alpha-adrenergic receptors), central inhibi-
tion of prostaglandin synthesis, and regulation of the
hypothalamic-pituitary-adrenal axis (24). As a complex
postoperative complication, further attention should be
paid to controlling PONV, and using prophylactic agents is
considered superior to treatment (25). Dexamethasone is
a cheap and available steroid with a half-life of 36-72 h and
has been suggested as an effective prophylactic antiemetic
in other surgical procedures, such as laparoscopic chole-
cystectomy (21). The antiemetic property of dexametha-
sone has been suggested to outweigh its adverse effect on
wound healing; therefore, it is suggested as an effective
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and appropriate antiemetic to be pre-operatively used (26).
The results of the present study showed that IP dexametha-
sone had favorable effects on the reduction of PONV in gy-
necologic laparoscopic procedures.

One of the limitations of the present study was the se-
lection of the participants from one center and inclusion
into the study using the nonrandomized method, which
increases the risk of bias in the study results and limits
their generalizability. Furthermore, there was no possibil-
ity to evaluate the causal relationships between the study
variables due to the nature of the study design. Moreover,
the patients were only followed for 24 h, and the studied
outcomes and adverse effects after this period were not
evaluated.

5.1. Conclusions

In conclusion, the results of this RCT showed that IP
dexamethasone is effective in the reduction of shoulder
pain and nausea/vomiting after gynecological laparoscopy
and can significantly reduce opioid requirement within
the first 24 h after the surgery; nevertheless, IP dexametha-
sone does not increase surgery duration. Therefore, it is
recommended to use this technique during gynecological
laparoscopy.
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