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Background: The use of cesarean section (CS) worldwide has increased to unprecedented levels. In Ethiopia, the CS delivery @
is above the rate recommended by the WHO. The postoperative pain experience is moderate to severe in most patients during their
postoperative period. The administration of intravenous dexamethasone is thought to have an analgesic effect after surgery even
though the analgesic profile of preoperatively administered dexamethasone is less addressed.

Objective: This study aimed to assess the postoperative analgesic effect of preoperative intravenous dexamethasone for patients
undergoing cesarean delivery under spinal anesthesia at Dilla University Referral Hospital, Southern Ethiopia.

Methodology: A double-blinded randomized controlled trial (RCT) was done on 112 patients undergoing elective CS under spinal
anesthesia who were allocated randomly into normal saline and dexamethasone groups. Total analgesic consumption, time to first
analgesic request, and postoperative pain score with the numerical rating scale (NRS) were followed for 24 h in both groups.
Shapiro-Wilk tests were used to check normality. Independent samples t-test was used for the comparison of means between
groups, Mann-Whitney U test for non-normally distributed data, and 42 test for categorical variables, and P-value <0.05 was
considered statistically significant with a power of 80%.

Result: The finding of this study showed that the postoperative pain score of the dexamethasone group was significantly lower than
the normal saline group at 2, 4, 6, 12, 18, and 24 h with a statistically significant P-value <0.05. There was also a significant difference
in the time to the first rescue analgesic request between the two groups, with the dexamethasone group (median =347.5 min) and
the normal saline group (median =230 min) with £=0.001.

Conclusion and recommendation: The authors conclude that preoperative administration of 8 mg of dexamethasone prolongs the first
analgesic request time, decreases postoperative tramadol and diclofenac consumption, and decreases the postoperative pain score. The
authors recommend that researchers conduct further RCTs with a different dose of dexamethasone and on a multicenter basis.
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Background

HIGHLIGHTS
Cesarean section (CS) is the birth of a fetus through incisions in e Preoperative administration of 8 mg of dexamethasone
the abdominal and uterine walls. Its rate is increasing worldwide prolongs the first analgesic request time.

e Postoperative pain score of the dexamethasone group was
significantly lower than the normal saline group.

o The mean total analgesic consumption in 24 h in the normal
saline group was higher than in the dexamethasone group.
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Incidence of moderate to severe pain intensity in the first 24 h
after surgery and pain with its effective management remains an
issue among surgical patients'®!. According to the US Institute of
Medicine, 80% of patients who undergo surgery report post-
operative pain, of which 88% report moderate, severe, or
extreme pain levels!’!. In Ethiopia, moderate to severe pain was
reported in 85 (57%) patients in the immediate postoperative
period and 117 (78 %) in the first 12 h, while female gender and
incision length more than 10 cm were identified as independent
risk factors for postoperative pain severity!®l,

Similarly, the prevalence of moderate to severe postoperative
pain after CS was high with 85.5% within the first 24 post-
operative hours”!. Evidence also supports that the postoperative
pain after CS is much higher than previous'!'®l. Severe acute
postoperative pain is the most common independent risk factor
for the development of chronic post-CS pain!*">'?), The incidence
of chronic pain after CS is higher in patients with high post-
operative pain scores than in patients with lower pain scores!*3141,

Postoperative pain can affect and be associated with increased
length of hospital stay, morbidity, functional impairment, pro-
longed duration of opioid use, delayed recovery time, decreased
patient mobilization after surgery, and affect patient
satisfaction!">'®), The use of a procedure-specific, multimodal
perioperative pain management provides a rational basis for
enhanced postoperative pain control, optimization of analgesia,
decrease in adverse effects, and improved patient satisfaction” !,

Different adjuvants and intrathecal opioids could be used with
spinal anesthesia (SA) to reduce postoperative pain for patients
undergoing cesarean delivery (CD) However, a complication
related to those drugs is a concern while using them for post-
operative pain'**?' and led to the mandatory alternative option
for non-opioid analgesics in postoperative pain associated with
CS22Y, Even though nonsteroidal anti-inflammatory drugs
(NSAIDs) are used to improve postoperative pain relief after CD,
potential side effects like bleeding are the most common
concern!®>2°1, On the other hand, preoperative gabapentin used
as multimodal analgesia reduces post-CS pain and increases
maternal satisfaction. However, it is associated with severe
sedation!”). Administration of neostigmine as a neuraxial adju-
vant enhances postoperative analgesia, but it has been associated
with a high incidence of prolonged motor blockade, nausea, and
vomiting even with a spinal dose.

Intravenous injection of dexamethasone is thought to reduce
postoperative pain, though analgesic effect after surgery and the
preoperative administration of this drug produces less variation
of effects on pain outcomes!*®??!, Kinds of literature also support
the local infiltration, intrathecal, and systemic administration of
dexamethasone for postoperative analgesia. It is also thought to
reduce the incidence of postoperative nausea and vomiting in
patients undergoing CS and lower extremity orthopedic surgery
under SAP321,

The scarcity of well-controlled trials on the effect of pre-
operative intravenous dexamethasone on postoperative pain
after CS in a developing country, easy availability, safety, and
fewer side effects of this drug is an initiative for this study. There is
also a conflict in the report on the effect of preoperative dex-
amethasone on postoperative pain on visual analog pain score
and the reduction of postoperative rescue analgesic requests after
CSI331, Therefore, the result of our study will be used as baseline
data for further research and to show possible alternative
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postoperative pain management modalities for CS in resource-
constrained settings.

The main aim of this study was to investigate the effect of
preoperative intravenous dexamethasone on postoperative pain
for patients undergoing elective CS.

Methodology

A double-blind randomized controlled trial (RCT) was conducted
from 10 January 2022 to 10 January 2023. After receiving an
ethical clearance from Dilla University institutional review board
with protocol unique no: 008/19-10, all ASA II parturient
mothers who underwent elective CD under SA were included in
the study, while patients with a history of diabetes mellitus, heart
failure, preeclampsia, eclampsia, patients unable to self-report
acute pain, cognitive impairment (dementia, Alzheimer’s disease),
and acute/chronic pain diagnosis were excluded from this study.
This study was reported in line with the 2010 consort guideline
for clinical trials at http://www.consortstatement.org and also
registered according to the Declaration of Helsinki 20131% on the
research registry and has a unique identifying number of the
researchregistry8544 (https://www.researchregistry.com/browse-
the-registry#thome/). The study was also registered on pan African
clinical trial with a wunique identification number of
PACTR202310828674007.

Sample size and sampling procedure

The sample size was calculated based on the previous study done
in Iran that shows the mean pain score of 41 =1, SD1=1 for the
normal saline group and p2=2.3, SD2=2.2 for the dex-
amethasone group for 24 h'**! to obtain the largest sample size.
By using a (alpha)=0.05 and 80% power (#=0.2), a priori
power analysis with G power 3.1.9.2 version software was used
to calculate a sample size to be 102. An additional 10% was
added to the enrollment to offset the potential loss to follow-up
and assuming a balanced design, the total sample size became 112
participants with 56 in each group. Based on situational analysis
with exclusion criteria for 12 months before the study period,
about 450 patients underwent elective CS at Dilla University
Referral Hospital. Thus, our K= N/z is 4, which is our skipping
interval. Based on our inclusion criteria, each patient had a 25%
equal chance to be a study subject during the 12 months of our
data collection. The first patient was recruited by lottery method
and then one patient from four consecutive patients was included
by systematic random sampling method from the expected 450
patients or more during our data collection period until the
required sample size was achieved. The enrollment of the parti-
cipants in the trial was explained in line with the Consort 2010
flow diagram  (http://www.consort-Flow%20Diagram.doc)
(Fig. 1).

Blinding and randomization

After meeting the inclusion criteria, patients were randomly
allocated to the normal saline and dexamethasone group by lot-
tery method. Randomization was conducted by drawing one of
the two labels from a sealed envelope containing either label ‘01’
or ‘02’, where ‘01’ stands for the normal saline group and ‘02’ for
the dexamethasone group. By using the operation schedule as a
sampling frame, the first patient was allocated to a group with a
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Figure 1. Flow diagram of the participants in the study.
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lottery method. Group I took 2 ml of normal saline, which was
labeled as 01 with opaque paper, and Group II took 2 ml of 8 mg
dexamethasone, which was labeled as 02 and was immediately
administered before surgery after SA. Both the anesthesia clin-
ician and the data collector were blinded.

Data collection process and analysis procedure

After a pretest was done on 5% of the total sample size, which
was not included in the actual analysis processes, all patients who
fulfilled eligibility criteria were informed about the benefits, risks,
and objectives of the study the night before surgery by the prin-
cipal investigator. On the morning of surgery, both NPO status
and informed consent were checked in addition to the special
consent that a patient signed to be involved in the research. Data
collection was carried out by a standardized and validated
questionnaire, which consisted of general patient characteristics
information, and it was prepared in English and filled by a BSc
anesthetist who was already blinded to label coded syringes.
Patient medical charts, vital sign charts, monitors, and patient
interviews were used as the data source. A description of the
objectives of the study, the benefits and risks, and the consent
form were prepared in English and Amharic languages. Patients
who met the inclusion criteria and underwent elective CS under
SA were recruited into the study during the data collection period.

After completion of data collection, the data were checked for
errors and the data were coded. The coded data were entered into the
SPSS version 235 statistical package, and descriptive statistics, tables,
figures, and narratives were used to summarize the data. The nor-
mality distribution for both groups was assessed by visual inspection.
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Statistical tests and visual inspection were employed to check the
normal distribution of data by the Shapiro-Wilk test, histogram, Q-
Q plot, box plot, kurtosis, and skewness and homogeneity of var-
iance were assessed by using Levene’s test. Analytic statistics were
calculated by independent samples #-test for comparison of means
between groups, Mann—Whitney U test for non-normally distributed
data, and y* for categorical variables. After Levene’s test for equality
of variances was done, Welch’s #-test was used in case the assumption
of homogeneity of variances was violated.

P-value <0.05 was considered statistically significant.
Normally distributed numerical data were presented as mean=+
standard deviation, non-normally distributed numerical data
were presented by median interquartile range (IQR), and cate-
gorical data were presented as numbers (percentage).

Results

Sociodemographic data

Fifty-six patients were included in each study group in which
there was no lost follow-up. There was no statistically significant
difference between the two groups in terms of age, weight, and
BMI with P>0.05 (Table 1). The mean height of the normal
saline group in meters (1.65 + 0.05) was comparable to that of the
dexamethasone group in meters (1.66+0.05). There was also no
significant difference between the two groups concerning gravida,
parity, preoperative diagnosis, and gestational age (P-value
>0.05). A common indication for CS was two and one previous
CS scar with no statistical difference between the two groups.
There was no significant difference between the groups in terms of
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Demographic characteristics of the study participants who underwent elective cesarean section

Patient characteristics Normal saline (n=56) Dexamethasone (n=56) Difference 95% CI P
Age (years) 26.51+2.58 26.99+2.76 —0.536 —1.569 to 0.498 0.144
Weight (kg) 63.49+3.88 62.82 +3.37 0.3214 —1.0736 t0 1.7165 0.145
Height (m) 1.65+0.05 1.66+0.05 —0.00714 —0.02703 to 0.01275 0.288
BMI (kg/m?) 23.65+1.49 23.42+1.23 0.10536 —0.40319 to 0.61391 0.164
Educational status

Never attended school 17 (30.4) 20 (35.7) 0.435

Primary school 19 (33.9) 13(23.2)

High school 16 (28.6) 15 (26.8)

Higher institution 4(7.1) 8 (14.3)

Values are presented as mean + SD, independent student t-test, frequency(%), )(2 test.
P<0.05 is considered statistically significant.

preoperative diagnosis, educational status, gestational age, and
previous history of CS (Tables 1 and 2).

Level of sensory block, Bromage scale, baseline respiratory
rate (RR), and intraoperative blood loss were comparable
between the two groups. The proportion of postoperative nausea
vomiting (PONV) was high in normal saline groups even though
statistically not significant (Table 3).

Primary outcome results
The time to first analgesia request

A Mann-Whitney U test revealed a significant difference in the
time to the requirement of first rescue analgesia for the dex-
amethasone group (median =347.5 min, #=56) and the normal
saline group (median =230 min, #=56), in which the result in
dexamethasone group is significantly higher than the normal
saline group with P-value =0.001. In this study, we found that

Surgical characteristics of patients who underwent elective
cesarean section

Normal saline, Dexamethasone
Characteristics N (%) (%) P
Preoperative diagnosis
Two cesarean sections 24 (42.9) 19 (33.9) 0.74
One cesarean section 10 (17.9) 12 (21.4)
Fetal macrosomia 10 (17.9) 12 (21.4)
Oligohydramnios 7(12.9) 5(8.9
Opted for cesarean section 5(8.9) 8 (14.3)
Gravid
1 7(12.5) 5(8.9) 0.409
2 13 (23.2) 21 (37.5)
3 20 (35.2) 18 (32.1)
4 16 (28.6) 12 (21.4)
Parity
Primiparous 6 (10.7) 5(8.9) 0.751
Multiparous 50 (89.3) 51 (91.1)
Previous history of CS
Yes 34 (60.7) 31 (55.39) 0.445
No 22 (39.3) 25 (44.64)
Gestational age
Term 49 (87.5) 50 (89.3) 0.768
Post-term 7 (12.5) 6 (10.7)

Values are presented as frequency(%), )(2 test.
P<0.05 is considered statistically significant.
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there was a significant difference between the groups in the
median time for the first analgesic requirement, with the dex-
amethasone group median of 347.5 (320-360) and normal saline
group median of 230 (192.5-240), with a statistically significant
difference of U=3016, Z=28.455, and P=0.001.

Total analgesic consumption in 24 h

The mean total consumption of tramadol in 24 h in the normal
saline group was higher (108.04+24.821) than in the dex-
amethasone group (97.32+11.360), a statistically significant
difference of 10.714 (95% ClI, 3.451-17.978), ¢ (77.075)=2.937,
and P =0.004. The mean total consumption of diclofenac in 24 h
in the normal saline group was higher (104.91+21.543) than in
the dexamethasone group (92.86+30.790), a statistically sig-
nificant difference of 12.054 (95% CI, 2.089-22.018), ¢
(98.438)=2.400, and P=0.018.

Results for postoperative pain score

A Mann-Whitney U test revealed a significant difference in the
postoperative pain with the numerical rating scale (NRS) score
both at rest and voluntary coughing at 2, 4, 6, 12, 18, and 24 h
between normal saline and dexamethasone groups (Table 4).

Block and clinical characteristics of patients who underwent
elective cesarean

Clinical characteristics Normal saline  Dexamethasone P
Spinal injection to skin incision time in 5+1.335 552+1.888 0.097
minutes
Time from skin incision to baby out in 5.96 + 3.693 520+1.793 0.165
minutes
Level of Bromage scale 3 (3-3) 333
Level of sensory block 6 (6-6) 6 (6-6)
The intraoperative fluid used in ml 195417 +£99.91 1951.69+102.72 0.844
Intraoperative blood loss in ml 507.5+84.71 51825+78.66 0.292
Baseline RR 19.45+2.45 18.86 +1.72 0.144
Baseline Sp0, 97.41+1.005 9559+1.05  0.199
PONV
Nausea 21 (37.5) 12 (21.4) 0.095
Vomiting 11 (19.6) 9 (16.1)

Values are presented as mean + SD, independent ttest and frequency (%), x> test and median IQR,
Mann-Whitney U test.

IQR, interquartile range; RR, respiratory rate.

P<0.05 is considered statistically significant.
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Comparison of postoperative pain using 11-point NRS score (0-10) at rest and voluntary coughing for the patients who underwent elective

cesarean section

Time interval @15 min @2nd hour @4th hour @6th hour @12th hour @18th hour @24th hour
Resting NRS
Normal saline 0 1(0-1) 2 (1-3) 3 (2-4) 4 (3-4) 4 (2.25-4) 3 (3-4)
0
Dexamethasone 0 0 (0-1) 1(1-2) 3 (2-3) 3 (2-3) 3 (2-3) 3 (2-4)
0
P 0.317 0.041* 0.0030* 0.005* 0.001* 0.009* 0.0130*
Coughing NRS
Normal saline 0 1(1-2) 2 (1-3) 4 (3-4) 4 (2-4.75) 4 (3-4) 4.5 (3-6)
0
Dexamethasone 0 1(0-1) 1(1-2) 3 (2.25-4) 3 (2-3) 3 (3-4) 4 (3-4.75)
P 0.99 0.019* 0.0011* 0.0001* 0.001* 0.004* 0.012*

Values are presented as median IQR, Mann—Whitney U test.
IQR, interquartile range; NRS, numerical rating scale.
*P<0.05 is considered statistically significant.

Secondary outcome variables

There was no significant difference between the two groups in
terms of respiratory rate, SPO,, and PONV. The proportion of
PONYV was higher in the normal saline group than in the dex-
amethasone group even though it was not statistically significant
(Table 3). There was also no significant difference between the
two groups in hemodynamic parameters like heart rate, systolic
blood pressure, and mean arterial pressure (Figs 2-4).

Discussion

In this study, the median time to first analgesic request was pro-
longed in dexamethasone as compared with normal saline, the
postoperative pain score decreased both at rest and on voluntary
coughing, and total tramadol and diclofenac consumption was
reduced in the dexamethasone group as compared with the nor-
mal saline group for patients who underwent elective CS under
SA. Anti-inflammatory action and inhibition of phospholipase
A2 by dexamethasone results in decreased production of various
inflammatory mediators that play a major role in amplifying and
maintenance of pain perception, which reduces postoperative
pain by dexamethasone theoretically'*®!.

Our finding indicates there was a significant difference between
the groups in the median time for the first analgesic requirement,
which is consistent with a study done in India by Shalu ez al.*”! on
the effect of intravenous dexamethasone on the duration of SA in
CS, which shows the mean time to first rescue analgesic request
was 8.67 h in the dexamethasone group and 4.40 h in the normal
saline group.

The finding of this study is also in line with a study done by
Melese et al.l®®! in Ethiopia, which shows that there is a sig-
nificant difference in the requirement of first rescue analgesia
between the dexamethasone group (median=6.58 h, 7=32) and
the non-dexamethasone group (median=4.1 h, n=32). Those
findings are also comparable to a study done in India®*”! which
shows a significant prolongation of the first analgesic request time
in the dexamethasone group (297.83+29.56) than in the normal
saline group (175.50+29.17). Another finding of their study
indicates that there is a statistical difference between the dex-
amethasone group and the normal saline group, in which the
incidence of nausea and vomiting is higher in the normal saline
group than the dexamethasone group, which is inconsistent with
our finding. This inconsistency may be due to the reason that in
our study we gave metoclopramide, which reduces postoperative
nausea and vomiting.
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Figure 3. Mean systolic blood pressure for patients who underwent elective cesarean section.

Our finding indicates that the total tramadol consumption in
the normal saline group was also higher (108.04+24.821) than
the dexamethasone group (97.32+11.360), with a statistically
significant difference of 10.714 (95% CI, 3.451-17.978), t
(77.075)=2.937, and P =0.004. The 24-h mean total diclofenac
consumption was higher in the normal saline group
(104.91+21.543) as compared with the dexamethasone group
(92.86£30.790), and there was a statistically significant differ-
ence of 12.054 (95% CI, 2.089-22.018), ¢ (98.438) =2.400, and
P=0.018. This finding is consistent with the RCT done in Iran to
assess the effect of intravenous dexamethasone on postoperative
pain after CS, which shows that there is a statistically significant
difference in terms of total morphine consumption between the
dexamethasone (average of 4 mg) and control (average of 8 mg)
groups'®*). This result is in line with a study done in Ethiopia,
which shows that there is a significant difference in total tramadol
consumption of dexamethasone and non-dexamethasone groups.
Contrary to our finding, there is no statistically significant dif-
ference in terms of diclofenac consumption between the dex-
amethasone and the non-dexamethasone groups. The difference
in study design and sample size may be the probable reason for
this variability!3%],

Our finding is inconsistent with the study done in Iran on the
effect of 0.1 mg/intravenous administration of dexamethasone
and normal saline on postoperative pain for the patient under-
going inguinal herniorrhaphy after the administration of intra-
thecal anesthesia with meperidine 15 mg. In this study, the
median IQR for total diclofenac consumption in milligrams was
32.5 (0-225), which is statistically significant (P <0.05). Most
likely, this inconsistency might be due to the difference in the
administration of 15 mg of intrathecal meperidine and 75 mg of
intramuscular diclofenac injection every 6 h, and there were also
differences in surgical procedure and population?®!,

A RCT done in South Korea shows that single intravenous
administration of dexamethasone during the preoperative period
does not reduce epidural patient-controlled analgesic opioid con-
sumption between the control and dexamethasone infusion
groups'*®l. This finding is contrary to our finding, which shows there
is a significant difference between normal saline and dexamethasone
groups in terms of tramadol and diclofenac consumption. The
probable cause for the inconsistency of our result may be due to the
heterogeneity of the study population, the surgical procedure, and the
technique of postoperative pain management.
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The finding of this study on total consumption of diclofenac
was also in line with a study done in India by Memon et al. to
assess the effect of single-dose intravenous dexamethasone on
postoperative pain in patients undergoing lower segment CS
under SA. It shows the requirement of analgesic injection of
diclofenac sodium is 62+28.4 mg in the dexamethasone group
and 132+74.2 mg in the saline group!®'l,

Our finding also indicates that there are statistically significant
decrements in NRS score both at rest and voluntary coughing in
the dexamethasone group at 2, 4, 6, 12, 18, and 24 h. This is
because steroids have anti-inflammatory action resulting in
decreased production of various inflammatory mediators that
play a major role in amplifying and maintenance of pain per-
ception and inhibition of phospholipase A2, as well as changes in
cell function induced by glucocorticoid receptor activation®!,

A RCT done in Brazil by Cardoso et al. on the effect of dex-
amethasone on the prevention of postoperative nausea, vomiting,
and pain after CS shows that pain score with movement is lower
among patients who received dexamethasone at 1, 6, 12, and 24 h
than the control group™!!. Contrary to our finding, the proportion
of patients at 2 and 3 h was comparable in their finding between
control and dexamethasone, which was not statistically significant.
The probable reason for this inconsistency with our result may be
due to the administration of morphine as an adjuvant for SA that
we were not using, which affects postoperative pain'®.

Our result is also comparable with a study done in Ethiopia,
which shows that there are statistically significant decrements in pain
scores both at rest and voluntary coughing in the dexamethasone
group at 3, 6, 18, and 24 h between the two groups'>®. This current
study is also in line with a study done in Egypt, which shows a higher
visual analog scale (VAS) score among women in the placebo group
than in the dexamethasone groups at 2, 4, 6, 12, and 24 h with a
significant difference between the groups*?..

Strengths of the study

This is a double-blinded RCT, and the homogeneity of the
population in both groups concerning sociodemographic aspects
is among the strengths of the study.

Limitations of the study

Not measuring blood serum glucose as an outcome, the size of the
incision, and the types of incision were not controlled, and the
shorter period of postoperative follow-up and being a single
center are the limitations of the study. The analysis did not also
encompass potential fetal outcomes in this RCT.

Conclusion and recommendations

Conclusion

Preoperative administration of 8 mg of dexamethasone for par-
turient undergoing CS prolongs the first analgesia request time,
decreases 24-hour postoperative pain score, and decreases total
tramadol and diclofenac consumption.

Recommendations

We recommend that clinicians administer preoperative 8 mg of
intravenous dexamethasone to be used as an alternative multi-
modal analgesic drug to reduce postoperative pain, prolong first
analgesic request time, and decrease opioid consumption after CS.
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We also recommend that researchers perform a further study on a
different analgesic dose of dexamethasone with larger sample sizes,
multicenter RCT with adequate postoperative follow-up period.
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