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Background: Postoperative nausea and vomiting (PONV) is a common complication after thyroidectomy. The aim of this ar-
ticle was to evaluate the efficacy of dexamethasone for prevention of PONV and pain in patients undergoing
thyroidectomy.

Material/Methods: We performed this meta-analysis based on the QUORUM (Quality of Reporting of Meta-analyses) guidelines.
Our study included randomized controlled trials (RCTs) that compared preoperative single-dose administration
of dexamethasone with no dexamethasone in patients undergoing thyroidectomy. The primary outcome was
occurrence and severity of PONV, and the secondary outcomes included pain, use of analgesics, and steroid-
related complications.

Results: Seven RCTs were included, with a total of 611 patients. A statistically and clinically significant difference in the
incidence and severity of PONV was found in favor of dexamethasone (SMD, 0.23; 95% Cl, 0.13-0.41; P<0.00001;
SMD, 0.53; 95% Cl, -1.03 to —0.03; P=0.04). However, there was no significant difference in reduction of pain
severity and analgesic consumption in using dexamethasone (SMD, -0.83; 95% Cl, —1.85 to 0.18; P=0.14; SMD,
-0.19; 95% Cl, -0.43 to 0.04; P=0.10). No steroid-related complications were noted.

Conclusions: A single preoperative administration of dexamethasone reduced the incidence and severity of PONV but not
pain severity and analgesic consumption in patients undergoing thyroidectomy. Further studies with a larger
sample size are needed to further explore the efficacy of dexamethasone on postoperative pain severity and
analgesic consumption.
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META-ANALYSIS

Background

Thyroidectomies are one of the most common elective surgical
procedures all over the world [1]. After thyroidectomy the in-
cidence of postoperative nausea and vomiting (PONV), which
is less than 30% in other surgical interventions [2], is 70-80%
when no prophylactic antiemetic therapy is given [3,4]. PONV
might be the main source of discomfort after thyroidectomy,
and repeated or vigorous vomiting can lead to postoperative
bleeding with subsequent airway obstruction and potential need
for reparative surgery [5]. Apfel et al. found that patients were
more afraid of PONV than postoperative pain, which substan-
tiated the importance of avoiding PONV events [6]. Numerous
antiemetics have been studied for the prevention and treat-
ment of PONV following thyroidectomy, including tropisetron
and dexamethasone [7,8]. Most published trials indicated im-
proved prophylaxis against PONV by using effective antiemetic
therapy in patients scheduled for thyroid surgery [1].

Postoperative pain and PONV are separate outcomes; howev-
er, it is well-recognized that pain can result in anxiety, which
can be associated with nausea [9]. Interestingly, several stud-
ies have also shown that preoperative administration of ste-
roids reduced postoperative pain after oral, orthopedic, spi-
nal, and laparoscopic surgery [10-12].

Dexamethasone, an adrenocortical steroid, is effective in prevent-
ing the nausea and vomiting associated with cancer chemother-
apy [13,14] and has shown efficacy against postoperative nau-
sea in several studies [15-20]. Previous meta-analyses concluded
that dexamethasone prophylactic use of steroids for patients un-
dergoing thyroidectomy was safe and should be considered for
routine clinical practice [21]. However, it failed to show the ef-
ficacy of dexamethasone on severity of PONV, and the data on
pain relief was insufficient. In addition, a recent randomized tri-
al by Barros et al. showed that dexamethasone did not have any
effects on incidence of PONV [22]. Hence, the results reported
on the use of dexamethasone for patients undergoing thyroid-
ectomy are still variable and controversial. The objective of this
study was to perform a meta-analysis to assess the overall ef-
fect of dexamethasone on PONV and pain after thyroidectomy.

Material and Methods

We performed this meta-analysis based on the QUORUM guide-
lines (Quality of Reporting of Meta-analyses) [23] and the rec-
ommendations of the Cochrane Collaboration [24].

Data sources and searches

The electronic databases screened were PubMed (1990 to
February 2014), EMBASE (1990 to February 2014), and the
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1169 potential relevant publications identified

1128 Excluded:
Unrelated papers

41 potential retrieved for more detailed evaluation

30 Excluded:

26 Unrelated papers
2 Not in English

2 Combination study

11 potential retrieved for more detailed evaluation

4 Excluded:
2 Duplicate study
2 Detailed data lacking

7 potential included in the meta-analysis

Figure 1. Flow chart of included studies.

Cochrane Library (Issue 1 of 12, Jan 2014), including the Cochrane
Central Register of Controlled Trials (CENTRAL), Cochrane
Database of Systematic Reviews (CDSR), Database of Abstracts of
Reviews of Effects (DARE), and Health Technology Assessments
(HTA). The search terms were: “thyroidectomy” or “thyroid sur-
gery” AND “dexamethasone” or “steroid”. Searches were limited
to randomized controlled trials in English and were performed
for all types of publications. We also screened the references of
retrieved articles and contacted the authors to request addition-
al data when key information relevant to the meta-analysis was
missing. The full search strategy was developed from PubMed
and was adapted for the other electronic databases (Figure 1).

Data extraction

Two of us (BS Lv and W Wang) independently screened the ti-
tles and abstracts of potentially eligible studies. The full text
articles were examined independently by 2 of us (BS Lv and W
Wang) to determine whether they met the inclusion criteria.
Two of us (BS Lv and W Wang) independently extracted data
(study characteristics and results) using data extraction forms,
and then the collected data were entered into RevMan 5.1 us-
ing the double-entry system. Point estimates for selected vari-
ables were extracted and checked by the other 2 reviewers. All
discrepancies were rechecked and consensus was achieved by
discussion. A record of reasons for excluding studies was kept.
We selected PONV and pain symptoms as outcome measures
for dexamethasone therapy. The primary outcome was occur-
rence and severity of PONV, and the secondary outcomes in-
cluded pain, use of analgesics, and steroid-related complica-
tions. The Jadad test (5 items) [25] was applied for assessing
methodological quality as high (score 5), moderate (score 4),
or low (scores 1-3).
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Table 1. Characteristics of the trials included in the meta-analysis.

Method

Anesthetic Additional drug . Outcome measures
technique administration quality used for meta-analysis
Jadad score
Wang 1999 10 mg 38 De Propofol 2.0-2.5 mg/kg, Analgesia: 5 Incidence of PONV
(Taiwan) 38 P glycopyrrolate 0.2 mg, diclofenac 75 mg IM Pain Score
fentanyl 2.0 pg/kg Antiemetics:
IV maintained with ondansetron 4 mg IV
isoflurance in oxygen
Lee 2001 8 mg vs. 88 De Glycopyrrolate 0.2 mg, Analgesia: 5 Incidence of PONV
(Taiwan) 5mg 44 P fentanyl 2.0 pg/kg, ketorolac 15 mg IV Pain Score
thiopental 5 mg IV Antiemetics:
maintained with droperidol
desflurance in oxygen 1.25 mg IV
Fujii 2007 8 mg vs. 50 De Propofol 2.0 mg/kg, Analgesia: 4 Incidence of PONV
(Japan) 4 mg 25P fentanyl 2.0 pg/kg, indomethacin 50 mg Severity of nausea
vecuronium 0.1 mg/kg rectally
IV maintained with Antiemetics:
1-3% sevoflurance in oral ranitidine
oxygen 150mg
Worni 2008 8 mg 37 De Propfol/thiopental, Analgesia: 5 Incidence of PONV
(Switzeland) 35P atracurium, isoflurance, acetaminophen 4 Severity of nausea
or sevoflurance and g/day Pain score
fentanyl (5-10 ug/kg) Antiemetics: Analgesic consumption
ondansetron 4mg IV
Feroci 2011 8 mg 51 De Propofol 2 mg/kg, Analgesia: 5 Incidence of PONV
(Italy) 51P fentanyl 2 pg/kg, paracetamol 1,000 Severity of nausea
vecuronium mg IV g8 h, ketorolac Pain score
0.1 mg/kg IV maintained 30 mg IV Analgesic consumption
with sevoflurance in Antiemetics:
oxygen metoclopramide
10 mg IV
Doksrod 2012 0.3 mg/kgvs. 80 De Propofol, fentanyl, Analgesia: 5 Incidence of PONV
(Norway) 0.15 mg/kg 40 P vecuronium IV fentanyl 0.5 pg/kg IV Pain score
maintained with Antiemetics: Analgesic consumption
desflurance in oxygen metoclopramide
20 mg IV
Barros 2013 4 mg 17 De Propofol 2 mg/kg, Analgesia: 5 Incidence of PONV
(Portugal) 17 P fentanyl 2 pg/kg, ketorolac 30 mg IV Severity of nausea
ciatracurium 0.15 mg/kg  Antiemetics: Pain score
IV maintained with ondansetron 4 mg IV Analgesic consumption

sevoflurance in oxygen

De — dexamethasone; P — placebo; IV — intravenous; IM — intramuscular; PONV — postoperative nausea and vomiting; A — analgesia.

Data collection and analysis 3. Characteristics of the study population (e.g.,, age, weight,
height, sex, BMI).
The following data and information were collected: 4. Characteristics of the intervention, such as treatment com-
1. General study information such as title, authors, contact parators and duration of therapy.
address, publication source, publication year, country, and 5. Outcome measures as mentioned above.
study sponsor. 6. Outcome measures at the end of the controlled phase, and
2. Characteristics of the study: design, study setting, inclusion any summary measures with standard deviations, confidence
and exclusion criteria, quality criteria (e.g., randomization intervals, and P values, where given, dropout rate, and rea-
method, allocation procedure, blinding of patients, caregiv- sons for withdrawal.

ers and outcome assessors, withdrawals and dropouts, and
intention-to-treat (ITT) analysis whenever necessary).
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Dexamethasone Placebo 0dds ratio 0dds ratio
Study or subgroup Events Total  Events Total Weight M-H. random, 95% (I M-H. random, 95% Cl
1.1.1 Incidence of PONV
Barros 2013 5 17 5 17 7.6% 1.00[0.23,4.37] I
Doksrod 2012 23 40 28 40 11.0% 0.5810.23, 1.46] ——r=
Doksrod 2012 19 40 28 40 11.1% 0.39[0.15,0.97] -
Feroci 2011 12 51 35 51 11.4% 0.1410.06, 0.34] He——
Fujii 2007 7 25 19 25 8.8% 0.1210.03, 0.44] I
Fujii 2007 16 25 19 25 9.0% 0.56[0.16,1.92] S
Lee 2001 10 43 38 44 9.7% 0.05[0.02,0.15] ——
Lee 2001 16 45 38 44 10.1% 0.0910.03,0.25] —_——
Wang 1999 12 38 29 38 10.4% 0.14[0.05, 0.39] —
Worni 2008 14 37 21 35 10.9% 0.41[0.16, 1.05] |
subtotal (95% CI) 361 359 100.0% 0.23[0.13,0.41] <
Total events 134 260
Heterogeneity: Tau’=0.55; Chi’=26.19, df=9 (P=0.002); ’=66%
Test for overall effect: Z=5.04 (P<0.00001)
Total (95% C1) 361 359 100.0% 0.23[0.13,0.41] <
Total events 134 260
Heterogeneity: Tau?=0.55; Chi?=26.19, df=9 (P=0.002); ’=66% t t t t
Test for overall effect: 7=5.04 (P<0.00001) 002 40'1 ! 10 30
Favours experimental Favours control

Figure 2. Forest plot of comparison: dexamethasone vs. control. Outcome: incidence of postoperative nausea and vomiting (PONV).

M-H — Mantel-Haenszel method; Cl — confidence interval.

For all included studies, the main outcome of PONV and
pain were scored according to VRS and VAS. Because most
outcomes were presented as continuous data (mean value
or mean changes), we used the standardized mean differ-
ence (SMDs) as effect measures. Because they were deter-
mined in different trials using different scales, odds ratio
(OR) was used in evaluating incidence of PONV. To calculate
SMDs, we used means and change scores and their stan-
dard deviations. When these values were shown in a graph
without any description of absolute value, we first tried to
contact the authors. Measurements from the graph were
used if we could not get data from the authors. It was con-
verted into standard deviation only when the standard er-
ror was reported.

I statistics were used to measure heterogeneity of the RCTs.
If the I2 value was less than 50%, a fixed-effects meta-analy-
sis was applied. If the I? value was 50% or more, the random-
effects meta-analysis was used [26]. We used the following
descriptors to classify meta-analysis results [27]: “strong” in-
dicated consistent findings in multiple (at least 2) high- or mod-
erate-quality RCTs, “moderate” indicated consistent findings in
multiple low-quality RCTs or 1 high- or moderate-quality RCT,
“limited” indicated 1 low-quality RCT, and “conflicting” indi-
cated inconsistent findings among multiple RCTs.

Visual assessment of the funnel plot calculated by RevMan
Analyses software was used to investigate the potential pub-
lication bias (the association of publication probability with

the statistical significance of study results). Publication bias
may lead to asymmetrical funnel plots [28].

Result

Flow chart

The literature search yielded 1169 citations. Initially, 41 pub-
lications met our inclusion criteria. On more detailed review,
an additional 30 papers were excluded for the following rea-
sons: unrelated papers, not in English, and combination study.
Four more publications were further excluded because of du-
plicate study and detailed data lacking. The remaining 7 stud-
ies met our selection criteria and were included in the meta-
analysis [15-20,22] (Figure 1).

Included studies characteristics

Table 1 shows the doses of dexamethasone, sample sizes, an-
esthetic technique, additional drug administration, and Jadad
score of the studies. There were 611 study participants in the
beginning, of which 361 patients received dexamethasone
therapy, and 250 received placebo treatment. Two of 7 stud-
ies were conducted in Taiwan and the other 5 were conduct-
ed in Japan, Switzerland, Italy, Norway, and Portugal. There
were 6 studies with high methodological quality (score 5) and
1 with moderate quality (score 4). The dosage of dexametha-
sone ranged from 5 mg to 10 mg.
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Dexamethasone Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% Cl 1V, random, 95% Cl
2.1.1 Severity of nausea and/or vomiting
Barros 2013 0.5 09 17 04 07 17 211% 0.10 [-0.44, 0.64] -
Barros 2013 0.1 02 17 02 05 17 262%  —0.58[-0.36,0.16] 5
Feroci 2011 034 072 51 131 12 51 24.1% -0.97 [-1.35,-0.59] -
Fujii 2007 4.5 26 25 70 51 25 42% -2.50[-4.74,-0.26]
Fujii 2007 6.0 64 25 70 51 25 22%  -1.00[-4.21,2.21] —
Worni 2008 03 074 37 103 131 35 221% -0.73[-1.23,-0.23] -
Subtotal (95% Cl) 172 170  100.0% -0.53[-1.03,-0.03] ’
Heterogeneity: Tau’=0.23; Chi>=22.17, df=5 (P=0.00005); ’=77%
Test for overall effect: Z=2.08 (P<0.04)
Total (95% Cl) 172 170 100.0% —0.53[-1.03,-0.03] ’
Heterogeneity: Tau’=0.23; Chi’=22.17, df=5 (P=0.0005); ’=77% + + t }
Test for overall effect: Z=2.08 (P=0.04) -4 -2 0 2 4
Favours experimental Favours control

Figure 3. Forest plot of comparison: dexamethasone vs. control. Outcome: severity of postoperative nausea and vomiting (PONV).

V — inverse variance method; SD — standard deviation.

Dexamethasone Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, random, 95% I IV, random, 95% CI
3.1.1 Pain severity
Barros 2013 29 14 17 38 12 17 124% -0.90[-1.78,-0.02] — ]
Doksrod 2012 386 069 40 35 067 40 13.6% 0.36[0.06, 0.66] —
Doksrod 2012 3.8 0.7 40 35 067 40 13.6% 0.30[-0.00, 0.60] e
Feroci 2011 171 1976 51 327 2016 51 12.7% -1.56[-2.33,-0.79] —_—
Lee 2001 1.9 30 43 28 34 4 11.0%  -0.90[-2.25,0.45] e —
Lee 2001 23 36 45 28 34 44 107%  —0.50[-1.95,0.95] -1
Wang 1999 31 0525 38 57 095 38 13.5% -2.60[-2.95-2.25] —_
Worni 2008 154 159 37 242 206 35 12.5% -0.88[-1.73,-0.03] —]
Subtotal (95% Cl) 3N 309 100.0% —0.83[-1.85,0.18] ’-
Heterogeneity: Tau?=1.95; Chi*=210.11, df=7 (P<0.00001); >=97%
Test for overall effect: 7=1.61 (P=0.11)
Total (95% Cl) 3N 309 100.0% —0.83[-1.85,0.18] <t
Heterogeneity: Tau?=1.95; Chi*=210.11, df=7 (P<0.00001); *=97% + } + +
Test for overall effect: 7=1.61 (P=0.11) -2 ) -1 0 ! 2
Favours experimental Favours control

Figure 4. Forest plot of comparison: dexamethasone vs. control. Outcome: pain severity.

Incidence of PONV

According to %2 test of heterogeneity (1?=66%), a random-
effects model was used to evaluate the incidence of PONV.
Based on Cohen categories for evaluating the magnitude of
effect sizes, there was strong evidence for reducing incidence
of PONV in using dexamethasone (SMD, 0.23; 95% Cl, 0.13 to
0.41; P<0.00001) (Figure 2).

PONV severity

According to %2 test of heterogeneity (12=77%), a random-ef-
fects model was used to evaluate the severity of PONV. There

was strong evidence for a reduction of PONV severity in using
dexamethasone (SMD, 0.53; 95% Cl, =1.03 to -0.03; P=0.04)
(Figure 3), based on Cohen categories for evaluating the mag-
nitude of effect sizes.

Pain severity

According to %2 test of heterogeneity (12=97%), a random-ef-
fects model was used to evaluate the severity of pain. Based
on Cohen categories for evaluating the magnitude of effect siz-
es, there was no significant difference for a reduction of pain
severity in using dexamethasone (SMD, —0.83; 95% Cl, -1.85
to 0.18; P=0.14) (Figure 4).
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Test for overall effect: Z=1.63 (P=0.10)

Dexamethasone Control Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% CI 1V, random, 95% CI
4.1.1 Analgesic consumption
Barros 2013 03 0057 17 0.4 0036 17  49.4% —0.10[-0.13,-0.07] |
Doksrod 2012 1.7 20 40 14 19 40 6.5% 0.30[-0.55, 1.15] -1
Doksrod 2012 1.1 16 40 14 19 40 7.8%  -0.30[-1.07,0.47] —
Feroci 2011 857 1375 51 1285 15.06 51 02%  —4.28[-9.88,1.32] \
Worni 2008 091 04 37 128 048 35 36.1% -0.37[-0.57,-0.17] —
Subtotal (95% Cl) 185 183 100.0% -0.19[-0.43,0.04] .
Heterogeneity: Tau=0.03; Chi’=9.77, df=4 (P<0.04); ’=59%
Test for overall effect: Z=1.63 (P=0.10)
Total (95% Cl) 185 183 100.0% —0.19[-0.43,0.04] -
Heterogeneity: Tau=0.03; Chi’=9.77, df=4 (P<0.04); ’=59% t t t t

105 0 05
Favours experimental ~ Favours control

Figure 5. Forest plot of comparison: dexamethasone vs. control. Outcome: analgesic consumption (patient number at 24 h).

A Random Blindind
sequence (performa- Incomplete
genera-  Allocation  nce outcome Selective
tion  concealment bias and data  reporting
(selection (selection detection (attrition (reporting ~ Other
bias) bias) bias) bias) bias) bias

Barros 2013

Doksrod 2012

Feroci 2011

Fujii 2007

Lee 2001

Wang 1999

Worni 2009

Random sequence generation
(selection bias)

Allocation concealment
(selection bias)

Blindind

(performance bias and detection bias)
Incomplete outcome data
(attrition bias)

Selective reporting

(reporting bias)

Other bias

W Low risk of bias | } } 1 1
I Unclear risk of bias 0% 25% 50% 75% 100%

[ High risk of bias

Figure 6. (A) Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all included
studies. (B) Risk of bias summary: review authors’ judgments about each risk of bias item for each included study.

Analgesic consumption

According to %2 test of heterogeneity (12=59%), a random-ef-
fects model was used to evaluate the severity of pain. There
was no significant difference in reduction of analgesic con-
sumption in using dexamethasone (SMD, -0.19; 95% Cl, -0.43
to 0.04; P=0.10) (Figure 5), based on Cohen categories for eval-
uating the magnitude of effect sizes.

Adverse events with dexamethasone therapy

No postoperative wound infections or steroid-related adverse
events were noted in any of the included studies.

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

Risk of bias in included studies

Assessment tables of the risk of bias are presented in Figure
6A and Figure 6B. There was only 1 study, by Fujii et al., with
moderate quality (score 4) because of the unclear reporting
bias [17]. Sensitivity analysis was applied by excluding the
study of Fujii et al. Based on Cohen categories for evaluating
the magnitude of effect sizes, there was strong evidence for
reducing incidence of PONV in using dexamethasone (SMD,
0.22; 95% Cl, 0.12 to 0.43; P<0.00001) (Figure 7).

Discussion

In 2012, the systematic review conducted by Chen et al. showed
that a single preoperative administration of dexamethasone
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Dexamethasone Placebo 0dds ratio 0dds ratio

Study or subgroup Events Total  Events Total Weight M.H. random, 95% CI M.H. random, 95% CI
1.1.7Incidence of PONV
Barros 2013 5 17 5 17 9.5% 1.00[0.23,4.37] -1
Doksrod 2012 19 40 28 40 13.4% 0.3910.15,0.97] ]
Doksrod 2012 23 40 28 40 13.4% 0.58[0.23, 1.46] -1
Feroci 2011 12 51 35 51 13.7% 0.14[0.06, 0.34] -
Fujii 2007 16 25 19 25 0.0% 0.56[0.16, 1.92]
Fujii 2007 7 25 19 25 0.0% 0.12[0.03, 0.44]
Lee 2001 16 45 38 44 12.3% 0.09[0.03,0.25] -
Lee 2001 10 43 38 44 11.9% 0.05[0.02,0.15] - =
Wang 1999 12 38 29 38 12.7% 0.1410.05,0.39] -
Worni 2008 14 37 21 35 13.2% 0.41[0.16, 1.05] |
Subtotal (95% CI) 3N 309 100.0% 0.22[0.12,0.43] ‘
Total events m 222
Heterogeneity: Tau’=0.61; Chi?=23.20, df=7 (P=0.002); *=70%
Test for overall effect: 7=4.48 (P<0.00001)
Total (95% 1) 361 359 100.0% 0.22[0.12,0.43] ‘
Total events 134 260 . . . .
Heterogeneity: Tau’=0.61; Chi’=23.20, df=7 (P=0.002); ’=70% 0"02 0?1 1 1'0 5'0
Test for overall effect: 7=4.48 (P<0.00001) Favours experimental Favours control
Test for subgroup differences: Not applicable

Figure 7. Forest plot of comparison: dexamethasone vs. control. Outcome: incidence of PONV (Fujii [16] is excluded).

reduced the incidence of PONV and analgesic requirements in
patients undergoing thyroidectomy [21]. However, the subse-
quent randomized trial by Doksrgd et al. noted that dexameth-
asone had no analgesic or opioid-sparing effect in patients af-
ter thyroid surgery [20]. Our systematic review is remarkably
different from the previous one and we assessed that: i) In ad-
dition to the previous meta-analysis, we have paid more at-
tention to evaluating the severity of PONV; and ii) We includ-
ed more studies, which included sufficient data on pain relief.
Our current data showed that a single preoperative adminis-
tration of dexamethasone reduced the incidence and severi-
ty of PONV but not pain severity and analgesic consumption
in patients undergoing thyroidectomy.

PONV is an unpleasant experience after thyroidectomy, which
might be perceived as the main source of discomfort in postop-
erative recovery [29]. However, the exact etiology of PONV af-
ter thyroidectomy is not clearly understood. It is assumed that
several factors, including age, sex, and the intense of preoper-
ative vagal stimulation might be related to PONV [30]. Other
factors, including obesity, menstruation, smoking, and anes-
thetic technique, are considered to influence the frequency of
PONV [31]. However, in all of the included randomized con-
trol trials the above factors were similar between experimen-
tal and control groups. Therefore, the difference in frequency
of PONV among groups can be attributed to the drug tests.

Wang et al. did the first randomized controlled trial and showed
efficacy against PONV in women undergoing thyroidecto-
my. To date, 7 randomized control trials have been published

investigating the effects of a single-dose application of dexa-
methasone during thyroidectomy [15-20,22], and most of them
support the use of dexamethasone.

Pain after thyroidectomy is another major cause of discom-
fort, and all patients experienced throat pain without oth-
er relevant pain. The recent review by De Oliveira et al. con-
cluded that dexamethasone at doses more than 0.1 mg/kg
is an effective adjunct in multimodal strategies to reduce
post-operative pain and opioid consumption after surgery
[32]. Furthermore, Chen et al. found evidence that dexa-
methasone significantly reduced the severity of postopera-
tive pain and was more effective than placebo for reducing
the use of analgesics [21]. However, 2 more recent RCTs by
Doksrgd et al. and Barros et al. reported no beneficial effect
of a preoperative single dexamethasone dose on decreasing
tramadol requirement after thyroid surgery [20,22], perhaps
due to low sensitivity of the pain model or because pain af-
ter thyroid surgery responds poorly to glucocorticoid thera-
py [20]. In addition, Barros et al. concluded that their study
results did not support the hypothesis that a preoperative
single dexamethasone dose decreases tramadol requirement,
possibly because the dexamethasone dose (4 mg) was too
low [22]. Thus, they suggested that larger studies using a
higher dexamethasone dose (8 mg) to analyze its beneficial
effect on tramadol consumption are needed for further in-
vestigation [22].

In the present meta-analysis, the dosage of dexamethasone
from included studies ranged from 5 mg to 10 mg. The study
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by Wang et al. showed no further effect by increasing the to-
tal dose from 5 mgto 10 mg [15], which is also confirmed by
a meta-analysis by Henzi et al. [33]. The possible reason is
that the maximal anti-emetic effect of dexamethasone reach-
es a ceiling at a lower dosing level. However, the studies by
Lee et al. and Fuji et al. concluded that higher doses of dexa-
methasone are more effective at reducing symptoms than are
lower doses (8 mg vs. 5 mg; 8 mg vs. 4 mg) [15,17]. Because
of the limited number of included RCTs, we did not apply a
further layer of analysis for the effect of different dosage of
dexamethasone.

In our included studies, no postoperative wound infections
or steroid-related adverse events were noted. A previous
study evaluated the complications of preoperative admin-
istration of dexamethasone, and found no harm to patients
[34]. Furthermore, several studies evaluating the administra-
tion of corticosteroid for other (oral or orthognathic) surgery
found no significant difference in the risk of wound infection
[35,36]. Thus, single-dose administration of dexamethasone
seems to be safe in otherwise healthy patients undergoing
thyroidectomy.

Limitation
Our meta-analysis has several limitations. First, there was sig-
nificant heterogeneity in the results for the incidence and se-

verity of PONV, as well as pain severity. Because of the small
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size effect and limited number of included studies, we did not
apply a further layer of analysis and only performed the ran-
dom-effects model analysis. Secondly, some statistical meth-
ods used in our study may be limited, such as using I to assess
the amount of heterogeneity in random-effects meta-analy-
sis [37] and visual assessment of the funnel plot for exclud-
ing publication bias. Thirdly, although we made our best ef-
fort to get the full text of all published studies, there were still
some studies that were not included in our meta-analysis due
to the lack of detailed data.

Conclusions

This systematic review and meta-analysis suggests the follow-
ing: i) A single preoperative administration of dexamethasone
in patients undergoing thyroidectomy is safe and reduces the
incidence and severity of PONV; ii) Pain severity and analge-
sic consumption cannot be reduced by a single preoperative
administration of dexamethasone; and iii) The effect of dif-
ferent dosage of dexamethasone is unclear, so further stud-
ies with a larger sample size using a higher dexamethasone
dose are needed to analyze its beneficial effect on postoper-
ative pain severity and analgesic consumption.
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