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Abstract
Objectives  To systemically review and compare the efficacy of intravenous, local, and oral steroids in decreasing post-
tonsillectomy pain, nausea, and vomiting, and its risk of causing hemorrhage.
Methods  We searched electronic databases (PubMed, Scopus, Cochrane Library) and additional sources. The date of the 
most recent search was June 20th, 2018. We selected RCTs of steroids in all routes of administration, in all age groups who 
underwent tonsillectomy or adenotonsillectomy and studied the results of nausea/vomiting, pain, and hemorrhage. Data 
analysis was done using Review Manager 5.3.5 software.
Results  We included 64 studies (6,327 participants) with variety quality assessed by the Cochrane Handbook for Systematic 
Reviews of Interventions. IV steroids statistically and clinically significant decrease post-tonsillectomy nausea/vomiting in 
children and adult, with superior effect to local steroids (Children: OR 0.21; 95% CI 0.15–0.30; P < 0.001, I2 = 67%, Adult: 
OR 0.32; 95% CI 0.16–0.67; P = 0.002, I2 = 40%). In the analysis of local steroids studies, there was only evidence in children 
that local steroids decrease post-tonsillectomy nausea/vomiting (OR 0.54; 95% CI 0.33–0.88; P = 0.01, I2 = 32%). IV and 
local steroids statistically significant decrease immediate post-operative pain severity. Local steroids had extended effect 
in reducing pain scores on the first day after tonsillectomy. However, the clinical significance of pain relief had to be con-
cerned due to decreasing VAS only about 1 out of 10. Adding oral steroids to IV steroids gave no difference in effect from 
IV steroids alone. There are very few local steroids studies in adults and oral steroids studies to show the significant effects. 
Steroids have no statistically significant effect in reducing pain severity after a 1-day period. Steroids in all routes had no 
statistically significant effects on post-operative hemorrhage (primary hemorrhage: OR 0.96; 95% CI 0.55–1.67; P = 0.88, 
I2 = 0%; secondary hemorrhage: OR 1.05; 95% CI 0.74–1.51; P = 0.79, I2 = 0%).
Conclusion  Intravenous steroids statistically significantly decrease post-tonsillectomy nausea/vomiting, and immediate pain 
scores (< 24 h) in children and adults. There is evidence in only children that local steroids statistically significantly decreases 
post-tonsillectomy nausea/vomiting, and pain scores during the 0-h to 1-day period.
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Introduction

Tonsillectomy is a common surgical procedure, especially 
in children. Post-tonsillectomy morbidities include pain, 
nausea, vomiting, hemorrhage, delayed diet, dehydration, 
intra-operative soft tissue injury, pulmonary edema, velo-
pharyngeal insufficiency, nasopharyngeal stenosis, atlanto-
axial subluxation, and death [1]. Post-tonsillectomy pain, 
nausea and vomiting are common complications, which 
may prolong hospital stay and decrease patient quality of 
life. Better pain relief and reduced nausea and vomiting are 
worthy goals.
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Corticosteroids have been studied to reduce post-ton-
sillectomy complications. The anti-inflammatory effect of 
steroids reduces tissue edema, decreases pain nerve termi-
nal sensitization, reduces irritation to pharyngeal muscles, 
and finally relieves post-operative pain [2]. In contrast, the 
mechanism of the anti-emetic effect of steroids is not well 
understood. In theory, steroids decrease nausea and vomiting 
by action on the emetic center in the brain stem, decreasing 
neuro-transmitters associated with vomiting and reducing 
the triggering of parasympathetic nervous system at operat-
ing site [3].

Steroids are currently given intravenously. Meta-analy-
sis studies about the efficacy of intravenous steroids have 
showed statistically significant reductions of post-operative 
nausea/vomiting [2, 4–7] and pain in 24 h after tonsillectomy 
[2, 4, 5, 8]. Steroids can be used not only as an intravenous 
injection but also local injection, and oral ingestion. How-
ever, systematic reviews of the efficacy of local and oral 
steroids have not been adequately studied.

Local steroids may be more advantageous than intra-
venous steroids in achieving a higher localized drug con-
centration without loss due to distribution or the onset of 
elimination [9]. Local steroids are statistically significantly 
better than intravenous steroids in decreasing pain scores in 
1–16 h after tonsillectomy in Gao’s study [10], and in the 
first 3 days after tonsillectomy in Basuni’s study [11], but 
had no difference in anti-emetic effect in both studies. Post-
operative oral steroids may have advantage over a single 
dose of intra-operative, intravenous steroids in decreasing 
late complications.

Post-tonsillectomy hemorrhage is rare but has severe 
complications. In an animal model study, steroids cause 
post-operative bleeding by delaying wound healing, due 
to decreasing collagen and fibrin deposition, suppressing 
epidermal growth factor [12, 13], and inhibiting platelet 
function [14]. The use of steroids should include increased 
patient risk consideration for post-tonsillectomy hemor-
rhage, especially when used locally.

This meta-analysis aimed to systemically review and 
compare the efficacy of intravenous, local, and oral steroids 
in decreasing post-tonsillectomy pain, nausea, and vomiting, 
and its risk of causing hemorrhage.

Materials and methods

Search strategy

Three authors (T.C., K.P., and S.K.) independently con-
ducted searches for published, unpublished, and ongoing 
RCTs from electronic databases, via PubMed, Scopus, and 
the Cochrane library. The date of the last search was June 
20th, 2018. Search terms used were “(tonsillectomy OR 

adenotonsillectomy) AND (steroids OR prednisolone OR 
dexamethasone OR triamcinolone).” We manually searched 
other sources from the Chulalongkorn Medical Library and 
those existing primary researches in previous meta-analyses.

Selection of studies

The inclusion criteria were articles relating to: (1) patients in 
all age groups who underwent tonsillectomy or adenotonsil-
lectomy; (2) steroids administered intravenously, locally, or 
orally, all dose ranges, and all types of synthetic pharmaceu-
tical drugs; (3) comparisons of steroids versus non-steroids, 
which were normal saline, placebo tablets, or no medication; 
(4) at least one of the outcome measures mentioned below 
was reported: (4.1) post-operative pain severity, in 4 dura-
tions after surgery: <24 h, 1 day, 3 days, and 7 days, meas-
ured by pain scores, assessed by patients or caregivers, (4.2) 
nausea and/or vomiting events, (4.3) post-operative primary 
hemorrhage (bleeding in first 24 h after surgery), and sec-
ondary hemorrhage (bleeding in > 24 h after surgery) events; 
(5) randomized controlled trials. Articles with the following 
exclusion criteria were eliminated if: (1) report data were 
incorrect or incomplete and could not provide outcome stud-
ies, (2) repeated published literature, and (3) on-going or 
terminated trials which results were not reported.

Three authors (TC, KP, and SK) independently reviewed 
titles and abstracts of all studies, and selected the studies that 
met the selection criteria. We obtained the full texts of the 
articles, arranged translation accordingly, and if necessary, 
contacted the investigators for any insufficient data. Dis-
crepancies were resolved by discussion or through a fourth 
investigator (HP).

Quality assessment

Three authors (TC, KP, and SK) independently assessed the 
methodological quality of included studies according to the 
Cochrane Handbook for Systematic Reviews of Interven-
tions Version 5.1.0 recommended by Cochrane Collabora-
tion. Evaluation included seven items: random sequence 
generation, allocation concealment, blinding of participants 
and personnel, blinding of outcome assessment, incomplete 
outcome data, selective reporting, and other bias. Each item 
was judged as “low risk”, “unclear risk”, and “high risk.” 
Discrepancies were resolved by discussion or through a 
fourth investigator (H.P.).

Data extraction

Two authors (TC and KP) independently extracted and 
recorded data onto record forms. Patient information 
included patient age, surgical technique, steroids route, 
steroids dosage, placebo, follow-up time, severity of pain, 
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number of patients with post-operative nausea/vomiting, and 
number of patients with post-operative hemorrhage.

Statistical analysis

We measured treatment effects using a standardized mean 
difference (SMD) for the pain severity score and odds ratio 
(OR) for nausea/vomiting and hemorrhage events. Data 
were analyzed using Review Manager version 5.3.5. We 
assessed the presence of heterogeneity using the I2 statistic 
with statistical heterogeneity at P < 0.1. Review Manager 
analyzed data using the fixed-effects method for data with-
out heterogeneity and the random-effects method for data 
with heterogeneity. We also conducted a subgroup analysis 
for route of steroids administration, adult/children patients, 

and dosage of steroids. We performed sensitivity analysis 
based the following: high methodological quality study, 
exclusion of studies that caused heterogeneity, and exclu-
sion of studies with different pain score systems.

Results

Study selection

We retrieved a total of 393 references. After titles and 
abstract review, 296 studies were excluded. 97 studies 
were considered possible inclusion, and full papers were 
further reviewed. Of these, 64 met the selection criteria 
and were included in the meta-analysis (Fig. 1).

Fig. 1   PRISMA flow diagram 
of study searching strategy
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Quality assessment

A summary of quality evaluation results for included stud-
ies is presented in Figs. 2 and 3. About 50% of the included 
studies had low risk of randomization. 70% of the included 
studies had adequate concealment of allocations. Three stud-
ies had high risk of selection bias due to using non-random 
component in the sequence generation process and inad-
equate concealment of allocations prior to assignment. All 
studies had no detection bias because outcome measurement 
was not influenced by lack of blinding the outcome asses-
sors. Most of studies had low risk of performance bias, and 
two studies had high risk of performance bias due to lack of 
blinding the participants that may influence the pain sever-
ity outcome. More than half of the included studies did not 
mention drop-out participants or missing data. Six studies 
had high risk of attrition bias due to a large proportion of 
drop-out participants without explanation. All of the studies 
had low risk of reporting bias.

Characteristics of included studies

64 studies were included in this meta-analysis (6327 partici-
pants) [10, 15–77]. Characteristics of the included studies 
are shown in Table 1. 47 studies used intravenous steroids 
injection (dexamethasone dose ranging from 0.05 to 1 mg/
kg). 11 studies used local steroids injection, of which 8 
studies used dexamethasone ranging from 0.3 to 1 mg/kg, 
1 study used triamcinolone acetonide 10 mg, 1 study used 
deposteroids 20 md, and 1 study did not mention details of 
steroids and dosage. Three studies used oral steroids (predni-
solone dose ranging from 0.25 to 0.5 mg/kg/day for 5–7 days 
following tonsillectomy). One study compared intravenous 
dexamethasone, or local dexamethasone to placebo. Two 
studies used combination of intravenous dexamethasone plus 

oral prednisolone. Of 64 studies, 61 studies were published 
in English. Three studies were published in other languages, 
which were Korean, Chinese, and Hebrew.

From all studies, 42 studies were conducted in children 
(33 studies used intravenous steroids, 6 studies used local 
steroids, 1 study used oral steroids, 1 study compared intra-
venous to local steroids, and 1 study combined intravenous 
with oral steroids). 18 studies were conducted in adults (13 
studies used intravenous steroids, 4 studies used local ster-
oids, and 1 study combined intravenous with oral steroids). 
3 studies were conducted in both children and adults (1 study 
used intravenous steroids, and 2 studies used oral steroids). 
1 study did not mention about age of participants.

Effects of interventions

Nausea and/or vomiting

46 studies (4,784 participants) were included in this analy-
sis. Results showed a statistically significant OR, favoring 
steroids (OR 0.31; 95% CI 0.24–0.40;  P < 0.001). High het-
erogeneity regarding the odds ratio was noted (I2 = 82.6%;   
P < 0.001). The result is shown in Fig. 4.

Subgroup analysis (Nausea and/or  vomiting): routes 
of  administration  From 46 studies about nausea and/or 
vomiting outcome, 35 studies used IV steroids, 7 studies 
used local steroids, 3 studies used oral steroids, and 2 stud-
ies used IV-oral steroids combination.

The analysis of IV and local steroids studies showed 
a statistical difference in the OR of nausea/vomiting 
events, favoring steroids (IV steroids: OR 0.24; 95% CI 
0.18–0.33; P < 0.0001, I2 = 65%, Local steroids: OR 0.56; 
95% CI 0.36–0.87; P = 0.009, I2 = 22%). A test of sub-
group differences comparing IV to local steroids showed 

Fig. 2   Quality assessment summary for included studies: risk of bias graph
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a statistically significant difference, favoring IV steroids 
( �2 = 9.32, P = 0.002).The analysis of oral steroids stud-
ies did not show a statistical difference. Meanwhile, the 
analysis of IV-oral steroids combination studies showed a 
statistical difference, favoring steroids. (oral steroids: OR 
0.85; 95% CI 0.53–1.35; P = 0.49, I2 = 0%, IV-oral ster-
oids combination: OR 0.38; 95% CI 0.21–0.7; P = 0.002, 
I2 = 0%). However, adding oral to IV steroids did not show 
any statistically significant difference in the subgroup 

difference testing when compared to IV steroids alone 
( �2 = 1.72, P = 0.19).

In conclusion, IV or local steroids statistically signifi-
cantly decreases post-tonsillectomy nausea/vomiting. IV 
steroids were superior to local steroids. Oral steroids gave 
no statistically significant effect. The result of subgroup 
analysis according to the route of steroids administration 
is shown in Fig. 4.

Fig. 3   Methodology quality 
assessment for each included 
study
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Fig. 4   Nausea/vomiting, odds ratio (OR), steroids versus control: random-effect model
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Pain severity  41 studies (3477 participants) were included 
in the analysis. Results showed a statistical difference 
of SMD of pain scores favoring steroids in all 4 periods 
(< 24 h, 1 day, 3 days, 7 days) after tonsillectomy (< 24 h: 
SMD − 0.74; 95% CI − 1.02 to − 0.53; P < 0.001; I2 = 69%, 
Day 1: SMD − 0.99; 95% CI − 1.32 to − 0.67; P < 0.001; 
I2 = 92%, Day 3: SMD − 0.62; 95% CI − 1.05 to − 0.19; 
P < 0.001; I2 = 89%, Day 7: SMD − 0.46; 95% CI − 0.75 
to − 0.18; P < 0.001; I2 = 78%). The analysis showed peak 
effect of steroids on the first day. These results are shown in 
Figs. 5, 6, 7 and 8.

Subgroup analysis (pain severity): routes of  administra-
tion  In 28 studies about immediate post-operative (< 24 h) 
pain severity outcome, there were studies that used IV and 
local steroids. There was no oral steroids study measured 
immediate post-operative pain outcome. The analysis of IV 
and local steroids studies showed a statistical difference in 
SMD of pain scores, favoring steroids, with high heteroge-

neity (IV steroids: SMD − 0.78; 95% CI − 1.09 to − 0.48; 
P < 0.001; I2 = 90%, local steroids: SMD − 0.77; 95% CI 
− 1.12 to − 0.42; P < 0.001; I2 = 69%). A test of subgroup 
differences comparing IV to local steroids showed no statis-
tically significant difference ( �2 = 0, P = 0.95).

In 26 studies about pain severity outcome on the first 
day after surgery, there were studies that used IV and local 
steroids. There was no oral steroids study measured pain out-
come on the first day. The analysis of IV and local steroids 
studies showed a statistical difference in SMD of pain scores, 
favoring steroids, with high heterogeneity (IV steroids: SMD 
− 0.97; 95% CI − 1.38 to − 0.56; P < 0.001; I2 = 92%, local 
steroids: SMD − 1.12; 95% CI − 1.77 to − 0.48; P < 0.001; 
I2 = 90%). A test of subgroup differences comparing IV to 
local steroids showed no statistically significant difference 
( �2 = 0.16, P = 0.69).

In 13 studies about pain severity outcome on the 3rd 
day after tonsillectomy, there were studies that used IV, 
local, and oral steroids. Only local steroids studies also 

Fig. 5   Immediate pain severity (< 24 h after tonsillectomy), standardized mean difference (SMD), steroids versus control: random-effect model
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showed a statistical difference, favoring steroids. The anal-
ysis of IV and oral steroids showed no statistical differ-
ence (IV steroids: SMD − 0.30; 95% CI − 1.05 to − 0.19; 
P = 0.21; I2 = 77%, local steroids: SMD − 0.94; 95% CI 
− 1.80 to − 0.07; P = 0.03; I2 = 91%, oral steroids: SMD 
− 0.78; 95% CI − 2.05 to − 0.05; P = 0.23; I2 = 94%). A 
test of subgroup differences comparing route of steroids 
administration showed no statistically significant differ-
ence ( �2 = 1.85, P = 0.40).

In 13 studies about pain severity outcome on the 7th 
day after tonsillectomy there were studies that used IV, 
local, and oral steroids. Although the analysis of all routes 
of administration showed a statistical difference favoring 
steroids, the subgroup analysis of each routes showed no 
statistical difference in SMD of pain scores on the 7th after 
tonsillectomy (IV steroids: SMD − 0.40; 95% CI − 0.89 
to 0.10; P = 0.12; I2 = 72%, local steroids: SMD − 0.59; 
95% CI − 1.20 to 0.03; P = 0.06; I2 = 84%, oral steroids: 
SMD − 0.36; 95% CI − 0.77 to 0.06; P = 0.09; I2 = 76%). 
A test of subgroup differences comparing route of steroids 

administration showed no statistically significant differ-
ence ( �2 = 0.38, P = 0.83).

In conclusion, IV or local steroids statistically signifi-
cantly decreases pain severity during the 0-h to 1-day period. 
Only local steroids showed statistically significant effect on 
the third day. Oral steroids gave no statistically significant 
effect. The result of subgroup analyses according to the route 
of steroids administration is shown in Figs. 5, 6, 7 and 8.

Hemorrhage

15 studies (1,736 participants) about primary hemorrhage 
outcome were included in this analysis. Results showed no 
statistically significant OR of primary hemorrhage events 
(OR 0.96; 95% CI 0.55–1.67; P = 0.88). No heterogeneity 
regarding the OR was noted (I2 = 0%; P = 0.86). The results 
are shown in Fig. 9.

23 studies (2440 participants) about secondary hem-
orrhage outcome were included in this analysis. Results 
showed no statistically significant OR of secondary 

Fig. 6   Pain at day 1 after tonsillectomy, standardized mean difference (SMD), steroids versus control: random-effect model
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Fig. 7   Pain at day 3 after tonsillectomy, standardized mean difference (SMD), steroids versus control: random-effect model

Fig. 8   Pain at day 7 after tonsillectomy, standardized mean difference (SMD), steroids versus control: random-effect model
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hemorrhage events (OR 1.05; 95% CI 0.74–1.51; P = 0.79). 
No heterogeneity regarding the OR was noted (I2 = 0%; P 
= 0.72). The results are shown in Fig. 10.

Subgroup analysis (hemorrhage): routes of  administra-
tion  In 15 studies about primary hemorrhage outcome, 
there were studies that used IV, and local steroids. The anal-
ysis showed no statistical difference in the OR of primary 
hemorrhage events (IV steroids OR 1.09; 95% CI 0.59–
2.06; P = 0.80, I2 = 0%, local steroids: OR 0.48; 95% CI 
0.10–2.38; P = 0.37, I2 = 0%). A test of subgroup differences 
comparing route of steroids administration did not show a 
statistically significant difference ( �2 = 1.13, P = 0.29).

In 23 studies about secondary hemorrhage outcome, there 
were studies that used IV, local, oral, and IV-oral steroids 
combination. The analysis showed no statistical difference 
in the OR of secondary hemorrhage events (IV steroids: OR 
1.21; 95% CI 0.75–1.96; P = 0.44, I2 = 0%, local steroids: OR 
1.29; 95% CI 0.48–3.51; P = 0.62, I2 = 0%, oral steroids: OR 
0.90; 95% CI 0.36–2.22; P = 0.82, I2 NA, combination of 
oral and IV steroids: OR 0.60; 95% CI 0.23–1.57; P = 0.30, 
I2 NA). A test of subgroup differences comparing route of 

steroids administration did not show any statistically signifi-
cant difference ( �2 = 1.89, P = 0.60).

In conclusion, steroids in all route of administration had 
no statistically significant effect in increasing primary and 
secondary hemorrhage events. Results of these subgroup 
analyses according to the route of steroids administration 
are shown in Figs. 9 and 10.

Subgroup analysis: age of participants and doses of steroids 
administration  The analysis of IV steroids in children and 
adult showed a statistical difference in OR of nausea/vom-
iting events, and SMD of immediate pain severity within 
1 day after surgery, favoring steroids. Test of subgroup dif-
ferences did not show any statistically significant differ-
ences in all results.

The analysis of local steroids in children showed a statis-
tical difference in OR of nausea/vomiting events, and SMD 
of immediate pain severity within 3 day after surgery, favor-
ing steroids. However, there were small numbers of stud-
ies that used local steroids in adult with analyses showing 
no statistical differences in all results. Results are shown in 
e-figures 1–5 in the electronic supplement.

Fig. 9   Primary hemorrhage, odds ratio (OR), steroids versus control: fixed-effect model
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In the analysis of IV and local steroids doses in children, 
dexamethasone at 0.5 mg/kg dose showed statistical differ-
ence in odds ratio of nausea/vomiting events, and SMD of 
pain severity, favoring steroids. Meanwhile, other doses had 
small numbers of studies or showed a statistical difference 
in only some outcomes.

There was a variation of doses of IV dexamethasone stud-
ies in adults, which were 0.15 mg/kg/dose, 0.5 mg/kg/dose, 
6 mg/dose, 8 mg/dose, 10 mg/dose, and 20 mg/dose. There 
were too few numbers of studies to analyze.

A subgroup analysis was not conducted in the studies that 
used oral steroids, and IV-oral steroids combination due to 

Fig. 10   Secondary hemorrhage, odds ratio (OR), steroids versus control: fixed-effect model
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small numbers of the studies. Moreover, most of the studies 
were conducted in both children and adults without separa-
tion of results for each age group.

Sensitivity analysis

We performed a sensitivity analysis based on methodo-
logical characteristics. The analysis of high quality stud-
ies showed statistically significant OR of nausea/vomit-
ing events, favoring steroids, in both IV and local steroid 
administration. However, the analysis of high-quality studies 
showed statistically significant SMD of pain scores, favoring 
steroids, in only < 24 h period in IV steroid studies, and in 
< 24 h and day 1 period in local steroid studies. Results are 
shown in e-figures 8–11 in the electronic supplement.

We detected significant heterogeneity in the meta-analysis 
of nausea/vomiting and pain severity outcome. We therefore, 
performed a sensitivity analysis by excluding the studies that 
contributed the most to the I2. From the sensitivity analysis, 
we found a consistency of results.

In conclusion, the sensitivity analysis showed a statisti-
cally significant anti-emetic effect. Meanwhile, IV steroids 
reduced pain severity in only < 24 h period, and local ster-
oids reduced pain severity during the 0 h to 1-day period.

In the studies about pain severity outcome, there was 
variation in the types of pain score. The most frequent pain 
scored used was visual analog scale (VAS), ranging from 0 
to 10. We performed sensitivity analysis in the studies that 
used VAS 0–10, and used the mean difference in those sta-
tistical analyses. We found that steroids can decrease VAS 
to about 1 out of 10 in both IV and local steroids administra-
tion. Results are shown in e-figures 12–14 in the electronic 
supplement.

Publication bias

Nausea/vomiting events, pain score, and hemorrhage event 
funnel plots revealed that the distribution of the studies was 
reasonably symmetrical, suggesting no evidence of publica-
tion bias. The funnel plots are shown in e-figures 15–21 in 
the electronic supplement.

Discussion

From our meta-analysis, we found that IV or local dexameth-
asone, at 0.5 mg/kg dose, could statistically significantly 
decrease post-tonsillectomy nausea/vomiting, and immediate 
pain scores (< 24 h) in children. Local steroids had extended 
effect in reducing pain scores on the first day after tonsillec-
tomy. Similarly, IV steroids, at variety doses, can statistically 
significantly decrease post-tonsillectomy nausea/vomiting, 
and immediate pain scores in adult. However, there were too 

few local steroids studies in adult to show significant effects. 
The subgroup analysis found IV steroids superior to local 
steroids in decreasing nausea/vomiting events.

From the existing studies, oral steroids had no significant 
effect on nausea and pain severity outcome. Adding oral 
steroids to IV steroids had no different effect from IV ster-
oids alone in the subgroup analysis. Steroids had no statisti-
cally significant effect in reducing pain severity after 1-day 
period.

The effects of steroids on post-tonsillectomy hemorrhage 
cannot be concluded in both children and adult patients, due 
to a low number of events. An analysis of IV steroids stud-
ies did not show statistically significant results but had a 
tendency to increase the risk of primary and secondary hem-
orrhage. Therefore, the use of IV steroids should include 
consideration of increased patient risk of post-operative 
hemorrhage.

Although IV and local steroids showed a statistical differ-
ence in reducing nausea/vomiting events, the clinical signifi-
cance had to be considered. The sensitivity analysis exclud-
ing studies, which did not use 10-point pain scale, showed 
a decrease in only 1 out of the 10-point pain score. Steroids 
had a clinically significant anti-emetic effect. IV steroids 
could reduce about 70–80% of nausea/vomiting events with 
a NNT of 3 in children, and 6 in adult. Local steroids could 
reduce about 50% of nausea/vomiting events with a NNT of 
9 in children.

Our study is the first meta-analysis including studies used 
steroids in all routes, including participants in all age groups, 
comparing each route of administration, and comparing 
doses of steroids. Moreover, our analysis includes primary 
studies without excluding non-English studies. The funnel 
plots show low publication bias.

The limitation of our study includes the heterogeneity 
of the meta-analysis due to pooling data from studies with 
different patient populations, surgical techniques, anesthetic 
techniques, dexamethasone dosages, and outcome measure-
ment tools. We accepted the inherent heterogeneity and used 
a random-effects model for analysis. We performed a sensi-
tivity analysis, excluding the studies that caused heterogene-
ity. The analysis showed a consistency of results.

Our results are in-line with the previous five meta-anal-
yses performed by Diakos, Steward, Afman, Bolton, and 
Goldman [2, 4, 6, 7, 78], which found that IV steroids can 
decrease nausea/vomiting and immediate post-operative pain 
within 24 h.

The analysis of local steroids studies also showed a con-
sistency with previous meta-analysis performed by Vlok 
[79], which found that local medications (dexamethasone, 
magnesium, pethidine, tramadol) can decrease post-tonsil-
lectomy pain, and only dexamethasone can decrease nau-
sea/vomiting. However, Volk’s meta-analysis included one 
improper study, which was Basuni’s study [11] comparing 
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local to IV dexamethasone, contaminated by bupivacaine 
HCL, without placebo.

As well as other meta-analyses, our study still cannot con-
clude the effect of steroids to post-tonsillectomy hemorrhage 
[2, 80–83]. Plante et al. [81] found that intravenous steroids 
increase the rate of reintervention to treat post-tonsillectomy 
bleeding with a statistical significance. Post-tonsillectomy 
hemorrhage does not frequently occur, thus low event rates 
were found in the pooling studies of our review. Further 
study conducted in RCTs with larger sample size or non-
RCTs are needed to detect bleeding events.

As for clinical implications, this meta-analysis suggests 
that IV dexamethasone, at 0.5 mg/kg dose during tonsil-
lectomy in all age groups, is helpful in reducing nausea/
vomiting. Local steroids also reduce nausea/vomiting events 
in children with inferior effect to IV steroids. Steroids had 
no clinically significant effect in reducing post-operative 
pain severity. No significant risk of causing hemorrhage 
was found.

Future researches including local steroids study in adults, 
RCTs about hemorrhage outcome with larger sample size, 
and non-RCTs about hemorrhage outcome would help shed 
more light on the subject.

Conclusions

Intravenous steroids could statistically significantly decrease 
post-tonsillectomy nausea/vomiting, and immediate pain 
scores (< 24 h) in all age group. There was evidence only in 
children that local steroids could statistically significantly 
decrease post-tonsillectomy nausea/vomiting, and pain 
scores during the 0-h to 1-day period. From the subgroup 
analysis, intravenous steroids were superior to local steroids 
in decreasing nausea/vomiting events.

Adding oral steroids to IV steroids gave no different effect 
from IV steroids alone. There were too few local steroids 
studies in adults and oral steroids studies to show signifi-
cant effects. Steroids had no statistically significant effect 
in reducing pain severity after 1-day period.

The effects of steroids on post-tonsillectomy hemorrhage 
cannot be concluded in both children and adult patients, due 
to a low number of events.

Compliance with ethical standards 

Conflict of interest  The authors declared no conflicts of interest and 
received no financial support for the research, authorship, and/or pub-
lication of this article.

Research involving human participant and/or animals  This study does 
not involve human participants or animals.

Informed consent  Not applicable.

Ethical approval  No evaluation of an Ethical Committee was necessary 
because this study was designed as a meta-analysis.

References

	 1.	 Jeyakumar A, Miller S, Mitchell RB (2014) Adenotonsillar disease 
in children. In: Johnson T, Rosen AC (eds) Bailey’s head and 
neck surgery—otolaryngology, 5th edn. Lippincott Williams &, 
a Wolters Kluwer business, Baltimore, pp 1430–1443

	 2.	 Diakos EA, Gallos ID, El-Shunnar S, Clarke M, Kazi R, 
Mehanna H (2011) Dexamethasone reduces pain, vomiting 
and overall complications following tonsillectomy in adults:a 
systematic review and meta-analysis of randomised controlled 
trials. Clin Otolaryngol 36(6):531–542. https​://doi.org/10.111
1/j.1749-4486.2011.02373​.x

	 3.	 Ho CM, Wu HL, Ho ST, Wang JJ (2011) Dexamethasone pre-
vents postoperative nausea and vomiting: benefit versus risk. 
Acta anaesthesiologica Taiwanica 49(3):100–104. https​://doi.
org/10.1016/j.aat.2011.06.002

	 4.	 Steward DL, Grisel J, Meinzen-Derr J (2011) Steroids for improv-
ing recovery following tonsillectomy in children. The Cochrane 
Database Of Syst Rev. https​://doi.org/10.1002/14651​858.CD003​
997.pub2

	 5.	 Windfuhr JP (2008) Steroids for reduction of morbidity following 
tonsillectomy. Hno 56(1):43–53. https​://doi.org/10.1007/s0010​
6-007-1550-8

	 6.	 Bolton CM, Myles PS, Nolan T, Sterne JA (2006) Prophylaxis of 
postoperative vomiting in children undergoing tonsillectomy: a 
systematic review and meta-analysis. Br J Anaesth 97(5):593–604. 
https​://doi.org/10.1093/bja/ael25​6

	 7.	 Goldman AC, Govindaraj S, Rosenfeld RM (2000) A meta-
analysis of dexamethasone use with tonsillectomy. Otolaryn-
gol Head Neck Surg 123 (6):682–686. https​://doi.org/10.1067/
mhn.2000.11135​4

	 8.	 (!!! Kindly provide the complete details for the reference number 
8 !!!)

	 9.	 Grossi GB, Maiorana C, Garramone RA, Borgonovo A, Beretta 
M, Farronato D, Santoro F (2007) Effect of submucosal injection 
of dexamethasone on postoperative discomfort after third molar 
surgery: a prospective study. J Oral Maxillofac Surg 65(11):2218–
2226. https​://doi.org/10.1016/j.joms.2006.11.036

	10.	 Gao W, Zhang QR, Jiang L, Geng JY (2015) Comparison of local 
and intravenous dexamethasone for postoperative pain and recov-
ery after tonsillectomy. Otolaryngol Head Neck Surg 152(3):530–
535. https​://doi.org/10.1177/01945​99814​56785​6

	11.	 Basuni AS, Ezz HA, Albirmawy OA (2013) Preoperative periton-
sillar infiltration of dexamethasone and levobupivacaine reduces 
pediatric post-tonsillectomy pain: a double-blind prospective 
randomized clinical trial. J Anesth 27(6):844–849. https​://doi.
org/10.1007/s0054​0-013-1638-0

	12.	 Luo JC, Chi CW, Lin HY, Chang FY, Lu CL, Chen CY, Lee SD 
(2007) Dexamethasone inhibits epidermal growth factor-stimu-
lated gastric epithelial cell proliferation. J Pharmacol Exp Ther 
320(2):687–694. https​://doi.org/10.1124/jpet.106.11303​5

	13.	 Durmus M, Karaaslan E, Ozturk E, Gulec M, Iraz M, Edali N, 
Ersoy MO (2003) The effects of single-dose dexamethasone on 
wound healing in rats. Anesth Analg 97(5):1377–1380

	14.	 van Giezen JJ, Brakkee JG, Dreteler GH, Bouma BN, Jansen 
JW (1994) Dexamethasone affects platelet aggregation and 
fibrinolytic activity in rats at different doses which is reflected 
by their effect on arterial thrombosis. Blood Coagul Fibrinolysis 
5(2):249–255

https://doi.org/10.1111/j.1749-4486.2011.02373.x
https://doi.org/10.1111/j.1749-4486.2011.02373.x
https://doi.org/10.1016/j.aat.2011.06.002
https://doi.org/10.1016/j.aat.2011.06.002
https://doi.org/10.1002/14651858.CD003997.pub2
https://doi.org/10.1002/14651858.CD003997.pub2
https://doi.org/10.1007/s00106-007-1550-8
https://doi.org/10.1007/s00106-007-1550-8
https://doi.org/10.1093/bja/ael256
https://doi.org/10.1067/mhn.2000.111354
https://doi.org/10.1067/mhn.2000.111354
https://doi.org/10.1016/j.joms.2006.11.036
https://doi.org/10.1177/0194599814567856
https://doi.org/10.1007/s00540-013-1638-0
https://doi.org/10.1007/s00540-013-1638-0
https://doi.org/10.1124/jpet.106.113035


602	 European Archives of Oto-Rhino-Laryngology (2019) 276:585–604

1 3

	15.	 Lakhan MS, Ramlan S, Somayaji G (2017) Efficacy of single 
dose preoperative intravenous dexamethasone for postoperative 
pain relief in tonsillectomy patients. J Otorhinolaryngol Head 
Neck Surg 3(2):4. https​://doi.org/10.18203​/issn.2454-5929.
ijohn​s2017​1186

	16.	 Amin SM (2014) Evaluation of gabapentin and dexamethasone 
alone or in combination for pain control after adenotonsillec-
tomy in children. Saudi J Anaesth 8(3):317–322. https​://doi.
org/10.4103/1658-354x.13641​7

	17.	 Khalili G, Sajedi P, Shafa A, Hosseini B, Seyyedyousefi H 
(2012) A randomized evaluation of intravenous dexamethasone 
versus oral acetaminophen codeine in pediatric adenotonsillec-
tomy: emergence agitation and analgesia. Middle East J Anaes-
thesiol 21(4):499–504

	18.	 Gallagher TQ, Hill C, Ojha S, Ference E, Keamy DG, Williams 
M, Hansen M, Maurer R, Collins C, Setlur J, Capra GG, Brigger 
MT, Hartnick CJ (2012) Perioperative dexamethasone adminis-
tration and risk of bleeding following tonsillectomy in children: 
a randomized controlled trial. Jama 308(12):1221–1226. https​
://doi.org/10.1001/2012.jama.11575​

	19.	 Hermans V, De Pooter F, De Groote F, De Hert S, Van der Lin-
den P (2012) Effect of dexamethasone on nausea, vomiting, and 
pain in paediatric tonsillectomy. Br J Anaesth 109(3):427–431. 
https​://doi.org/10.1093/bja/aes24​9

	20.	 Hashmi MA, Ahmed A, Aslam S, Mubeen M (2012) Post-
tonsillectomy pain and vomiting: role of pre-operative ster-
oids.. J Coll Phys Surg Pak JCPSP 22(8):505–509. https://doi.
org/08.2012/JCPSP.505509

	21.	 Buland K, Zahoor MU, Asghar A, Khan S, Zaid AY (2012) 
Efficacy of single dose perioperative intravenous steroid (dex-
amethasone) for postoperative pain relief in tonsillectomy 
patients. J Coll Phys Surg Pak JCPSP 22(6):349–352. https://
doi.org/06.2012/JCPSP.349352

	22.	 Safavi M, Honarmand A, Habibabady MR, Baraty S, Aghada-
voudi O (2012) Assessing intravenous ketamine and intrave-
nous dexamethasone separately and in combination for early 
oral intake, vomiting and postoperative pain relief in children 
following tonsillectomy. Medicinski arhiv 66(2):111–115

	23.	 Khan MI, Muhammad, Iqbal K (2012) Post tonsillectomy pain: 
Role of single intraoperative dose of dexamethasone. Pak J Med 
Health Sci 6(3):700–702 24

	24.	 Thimmasettaiah NB, Chandrappa RG (2012) A prospective 
study to compare the effects of pre, intra and post operative 
steroid (dexamethasone sodium phosphate) on post tonsillec-
tomy morbidity. J Pharmacol Pharmacother 3(3):254–258. https​
://doi.org/10.4103/0976-500X.99428​

	25.	 Islam MR, Haq MF, Islam MA, Meftahuzzaman SM, Sarkar SC, 
Rashid H, Rashid HU (2011) Preoperative use of granisetron 
plus dexamethasone and granisetron alone in prevention of post 
operative nausea and vomiting in tonsillectomy. Mymensingh 
Med J MMJ 20(3):386–390

	26.	 Vaiman M, Aviram E, Krakovski D, Gavriel H, Eviatar E (2011) 
Electromyographic assessment of dexamethasone in treatment 
of post-tonsillectomy pain: randomized, placebo-controlled 
trial. Am J Med Sci 341(6):469–473. https​://doi.org/10.1097/
MAJ.0b013​e3182​0fb4f​4

	27.	 Vaiman M, Krakovski D, Haitov Z (2011) Oxycodone and 
dexamethasone for pain management after tonsillectomy: a 
placebo-controlled EMG assessed clinical trial. Med Sci Monit 
17(10):Pi25–P31

	28.	 Mathiesen O, Jorgensen DG, Hilsted KL, Trolle W, Stjernholm 
P, Christiansen H, Hjortso NC, Dahl JB (2011) Pregabalin and 
dexamethasone improves post-operative pain treatment after 
tonsillectomy. Acta anaesthesiologica Scandinavica 55(3):297–
305. https​://doi.org/10.1111/j.1399-6576.2010.02389​.x

	29.	 Ammar G, Wang Z (2009) [Effect of dexamethasone on post ton-
sillectomy pain]. Lin chuang er bi yan hou tou jing wai ke za zhi 
= Journal of clinical otorhinolaryngology, head, and neck surgery 
23 (20):936–938

	30.	 Karaman M, Ilhan AE, Dereci G, Tek A (2009) Determination 
of optimum dosage of intraoperative single dose dexamethasone 
in pediatric tonsillectomy and adenotonsillectomy. Int J Pediatr 
Otorhinolaryngol 73(11):1513–1515. https​://doi.org/10.1016/j.
ijpor​l.2009.06.001

	31.	 Mohamed SK, Ibraheem AS, Abdelraheem MG (2009) Preopera-
tive intravenous dexamethasone combined with glossopharyngeal 
nerve block: role in pediatric postoperative analgesia following 
tonsillectomy. Eur Arch Oto-Rhino-Laryngol 266 (11):1815–
1819. https​://doi.org/10.1007/s0040​5-009-0937-4

	32.	 Bhattacharya D, Mazumdar S, Chowdhury S, Basu S, Saha S 
(2009) Single dose IV dexamethasone with preemptive transder-
mal diclofenac patch reduces opioid requirement and postopera-
tive morbidity following tonsillectomy. J Anaesthesiol Clin Phar-
macol 25(1):29–32

	33.	 Khani AJM, Khajavikhan J, Dyrekvandmogadam A (2009) The 
effect of dexamethasone on morbidity related to vomiting, pain 
and oral intake in children after tonsillectomy. J Clin Diagn Res 
3:1641–1646

	34.	 Czarnetzki C, Elia N, Lysakowski C, Dumont L, Landis BN, Giger 
R, Dulguerov P, Desmeules J, Tramer MR (2008) Dexamethasone 
and risk of nausea and vomiting and postoperative bleeding after 
tonsillectomy in children: a randomized trial. Jama 300(22):2621–
2630. https​://doi.org/10.1001/jama.2008.794

	35.	 Lachance M, Lacroix Y, Audet N, Savard P, Thuot F (2008) The 
use of dexamethasone to reduce pain after tonsillectomy in adults: 
a double-blind prospective randomized trial. The Laryngoscope 
118(2):232–236. https​://doi.org/10.1097/MLG.0b013​e3181​59a5c​
c

	36.	 Alajmi MA, Al Noumas HS, Al-Abdulhadi KA, Kavitha G (2008) 
Steroids for reducing post-tonsillectomy morbidity. Kuwait Med 
J 40(3):211–215

	37.	 Rujirojindakul P, Atchariyasathian V, Uakritdathikran T, Boon-
yata N, Saefung B, Jitmun P (2018) Effect of dexamethasone on 
postoperative pain after adult tonsillectomy. Thai J Anesthesiol 
34:1–8

	38.	 Liechti M, Feurer R, Gross D, Schmitz A, Stutz K, Gerber A, 
Weiss M (2007) Prevention of postoperative nausea and vomiting 
in children following adenotonsillectomy, using tropisetron with 
or without low-dose dexamethasone. J Anesth 21(3):311–316. 
https​://doi.org/10.1007/s0054​0-007-0523-0

	39.	 Fazel MR, Yegane-Moghaddam A, Forghani Z, Aghadoost D, 
Mahdian M, Fakharian E (2007) The effect of dexamethasone 
on postoperative vomiting and oral intake after adenotonsillec-
tomy. Int J Pediatr Otorhinolaryngol 71(8):1235–1238. https​://
doi.org/10.1016/j.ijpor​l.2007.04.015

	40.	 Kaan MN, Odabasi O, Gezer E, Daldal A (2006) The effect of pre-
operative dexamethasone on early oral intake, vomiting and pain 
after tonsillectomy. Int J Pediatr Otorhinolaryngol 70(1):73–79. 
https​://doi.org/10.1016/j.ijpor​l.2005.05.013

	41.	 Mohammad L, Ahmad R, Ahmad ML, Qazl S, Wanl A (2006) 
Post-tonsillectomy morbidity - do steroids help. Indian J Otolar-
yngol Head Neck Surg 58(2):141–143. https​://doi.org/10.1007/
bf030​50769​

	42.	 Kaufmann M, Deutsch E, Hamouri H (2006) [The effect of ster-
oid therapy on post adenotonsillectomy recovery]. Harefuah 
145(8):577–580 (630)

	43.	 McKean S, Kochilas X, Kelleher R, Dockery M (2006) Use of 
intravenous steroids at induction of anaesthesia for adult tonsil-
lectomy to reduce post-operative nausea and vomiting and pain: 
a double-blind randomized controlled trial. Clin Otolaryngol 
31(1):36–40. https​://doi.org/10.1111/j.1749-4486.2006.01141​.x

https://doi.org/10.18203/issn.2454-5929.ijohns20171186
https://doi.org/10.18203/issn.2454-5929.ijohns20171186
https://doi.org/10.4103/1658-354x.136417
https://doi.org/10.4103/1658-354x.136417
https://doi.org/10.1001/2012.jama.11575
https://doi.org/10.1001/2012.jama.11575
https://doi.org/10.1093/bja/aes249
https://doi.org/10.4103/0976-500X.99428
https://doi.org/10.4103/0976-500X.99428
https://doi.org/10.1097/MAJ.0b013e31820fb4f4
https://doi.org/10.1097/MAJ.0b013e31820fb4f4
https://doi.org/10.1111/j.1399-6576.2010.02389.x
https://doi.org/10.1016/j.ijporl.2009.06.001
https://doi.org/10.1016/j.ijporl.2009.06.001
https://doi.org/10.1007/s00405-009-0937-4
https://doi.org/10.1001/jama.2008.794
https://doi.org/10.1097/MLG.0b013e318159a5cc
https://doi.org/10.1097/MLG.0b013e318159a5cc
https://doi.org/10.1007/s00540-007-0523-0
https://doi.org/10.1016/j.ijporl.2007.04.015
https://doi.org/10.1016/j.ijporl.2007.04.015
https://doi.org/10.1016/j.ijporl.2005.05.013
https://doi.org/10.1007/bf03050769
https://doi.org/10.1007/bf03050769
https://doi.org/10.1111/j.1749-4486.2006.01141.x


603European Archives of Oto-Rhino-Laryngology (2019) 276:585–604	

1 3

	44.	 Malde A, Sonavane V, Jagtap S (2005) Effect of dexamethasone on 
post tonsillectomy morbidities. Indian J Anaesth 49(3):202–202

	45.	 Al-Shehri AM (2004) Steroid therapy for post-tonsillectomy 
symptoms in adults: a randomized, placebo-controlled study. Ann 
Saudi Med 24(5):365–367

	46.	 Samarkandi AH, Shaikh MA, Ahmad RA, Alammar AY (2004) 
Use of dexamethasone to reduce postoperative vomiting and 
pain after pediatric tonsillectomy procedures. Saudi Med J 
25(11):1636–1639

	47.	 Hanasono MM, Lalakea ML, Mikulec AA, Shepard KG, Wellis 
V, Messner AH (2004) Perioperative steroids in tonsillectomy 
using electrocautery and sharp dissection techniques. Archives 
of Otolaryngol Head Neck Surg 130(8):917–921. https​://doi.
org/10.1001/archo​tol.130.8.917

	48.	 Elhakim M, Ali NM, Rashed I, Riad MK, Refat M (2003) Dexa-
methasone reduces postoperative vomiting and pain after pediatric 
tonsillectomy. Can J Anaesth Journal canadien d’anesthesie 50 
(4):392–397. doi:10.1007/bf03021038

	49.	 Giannoni C, White S, Enneking FK (2002) Does dexamethasone 
with preemptive analgesia improve pediatric tonsillectomy pain? 
Otolaryngol Head Neck Surg 126(3):307–315

	50.	 Aouad MT, Siddik SS, Rizk LB, Zaytoun GM, Baraka AS (2001) 
The effect of dexamethasone on postoperative vomiting after ton-
sillectomy. Anesth Analg 92(3):636–640

	51.	 Holt R, Rask P, Coulthard KP, Sinclair M, Roberts G, Van Der 
Walt J, MacKenzie V, Rasmussen M (2000) Tropisetron plus dex-
amethasone is more effective than tropisetron alone for the preven-
tion of postoperative nausea and vomiting in children undergoing 
tonsillectomy. Paediatr Anaesth 10(2):181–188

	52.	 Carr MM, Williams JG, Carmichael L, Nasser JG (1999) Effect 
of steroids on posttonsillectomy pain in adults. Archives of Oto-
laryngol Head Neck Surg 125(12):1361–1364

	53.	 Vosdoganis F, Baines DB (1999) The effect of single dose intrave-
nous dexamethasone in tonsillectomy in children. Anaesth Inten-
sive Care 27(5):489–492

	54.	 Pappas AL, Sukhani R, Hotaling AJ, Mikat-Stevens M, Javor-
ski JJ, Donzelli J, Shenoy K (1998) The effect of preoperative 
dexamethasone on the immediate and delayed postoperative mor-
bidity in children undergoing adenotonsillectomy. Anesth Analg 
87(1):57–61

	55.	 Splinter WM, Roberts DJ (1996) Dexamethasone decreases vomit-
ing by children after tonsillectomy. Anesth Analg 83(5):913–916

	56.	 Fujii Y, Tanaka H, Toyooka H (1996) Granisetron and dexametha-
sone provide more improved prevention of postoperative emesis 
than granisetron alone in children. Canad J Anaesth Journal cana-
dien d’anesthesie 43(12):1229–1232

	57.	 Tom LW, Templeton JJ, Thompson ME, Marsh RR (1996) Dexa-
methasone in adenotonsillectomy. Int J Pediatr Otorhinolaryngol 
37(2):115–120

	58.	 April MM, Callan ND, Nowak DM, Hausdorff MA (1996) The 
effect of intravenous dexamethasone in pediatric adenotonsillec-
tomy. Arch Otolaryngol Head Neck Surg 122(2):117–120

	59.	 Ohlms LA, Wilder RT, Weston B (1995) Use of intraoperative 
corticosteroids in pediatric tonsillectomy. Arch Otolaryngol Head 
Neck Surg 121(7):737–742

	60.	 Tewary AK, Cable HR, Barr GS (1993) Steroids and control of 
post-tonsillectomy pain. J Laryngol Otol 107(7):605–606

	61.	 Catlin FI, Grimes WJ (1991) The effect of steroid therapy on 
recovery from tonsillectomy in children. Arch Otolaryngol Head 
Neck Surg 117(6):649–652

	62.	 Topal K, Aktan B, Sakat MS, Kilic K, Gozeler MS (2017) Post-
operative pain control after tonsillectomy: dexamethasone vs 
tramadol. Acta Oto-Laryngologica 137(6):618–622. https​://doi.
org/10.1080/00016​489.2016.12699​45

	63.	 Bayram A, Dogan M, Cihan C, Karatas D, Gokahme-
toglu G, Ozcan I (2015) The efficacy of levobupivacaine 

hydrochloride-dexamethasone infiltration for post-tonsillectomy 
pain in adults. J Craniofac Surg 26(7):e651–e653. https​://doi.
org/10.1097/scs.00000​00000​00197​5

	64.	 Aysenur D, Mine C, Ozgur Y, Ahmet AH, Fuat EA, Ilker I, Ali 
A (2014) Pre-emptive peritonsillar dexamethasone vs. levobupi-
vacaine infiltration for relief of post-adenotonsillectomy pain in 
children: a controlled clinical study. Int J Pediatr Otorhinolaryngol 
78(9):1467–1471. https​://doi.org/10.1016/j.ijpor​l.2014.06.010

	65.	 Ju NY, Cui GX, Gao W (2013) Ropivacaine plus dexamethasone 
infiltration reduces postoperative pain after tonsillectomy and 
adenoidectomy. Int J Pediatr Otorhinolaryngol 77(11):1881–1885. 
https​://doi.org/10.1016/j.ijpor​l.2013.08.037

	66.	 Montazeri K, Okhovat A, Honarmand A, Safavi MR, Ashrafy 
L (2009) Pre-incisional infiltration of tonsils with dexa-
methasone dose not reduce posttonsillectomy vomiting and 
pain in children. Saudi J Anaesth 3(2):53–56. https​://doi.
org/10.4103/1658-354x.57874​

	67.	 Kerekhanjanarong V, Tang-On N, Supiyaphun P, Sastarasadhit V 
(2001) Tonsillar fossa steroid injection for reduction of the post-
tonsillectomy pain. J Med Assoc Thail Chotmaihet thangphaet 
84(Suppl 1):S391–S395

	68.	 Kim SH, Jang SG, Park MK, Kim YS (2004) The effect of the 
topical injection of steroid into the pillar and tonsillar bed on post-
tonsillectomy morbidity. Korean J Otorhinolaryngol Head Neck 
Surg 47(10):1000–1003

	69.	 Kaygusuz I, Susaman N (2003) The effects of dexamethasone, 
bupivacaine and topical lidocaine spray on pain after tonsillec-
tomy. Int J Pediatr Otorhinolaryngol 67(7):737–742

	70.	 Egeli E, Akkaya S (1997) The effect of peritonsillar corticosteroid 
infiltration in tonsillectomy. Auris, Nasus, Larynx 24 (2):179–183. 
https​://doi.org/10.1016/s0385​-8146(97)00043​-6

	71.	 Anderson HA, Rice BJ, Cantrell RW (1975) Effects of injected 
deposteroid on posttonsillectomy morbidity: a double-blind study. 
Arch Otolaryngol (Chicago, Ill: 1960) 101(2):86–88

	72.	 Rundle FW (1967) XCI post-tonsillectomy morbidity: a clinical 
trial of a local penicillin-steroid-anesthetic mixture. Ann Otol 
Rhinol Laryngol 76(5):1060–1066. https​://doi.org/10.1177/00034​
89467​07600​518

	73.	 Park SK, Kim J, Kim JM, Yeon JY, Shim WS, Lee DW (2015) 
Effects of oral prednisolone on recovery after tonsillectomy. 
The Laryngoscope 125(1):111–117. https​://doi.org/10.1002/
lary.24958​

	74.	 Macassey E, Dawes P, Taylor B, Gray A (2012) The effect of a 
postoperative course of oral prednisone on postoperative morbid-
ity following childhood tonsillectomy. Otolaryngol Head Neck 
Surg 147(3):551–556. https​://doi.org/10.1177/01945​99812​44777​6

	75.	 Palme CE, Tomasevic P, Pohl DV (2000) Evaluating the effects of 
oral prednisolone on recovery after tonsillectomy: a prospective, 
double-blind, randomized trial. The Laryngoscope 110(12):2000–
2004. https​://doi.org/10.1097/00005​537-20001​2000-00003​

	76.	 Bahammam F (2015) Effect of steroids on post-tonsillectomy 
morbidities. https​://clini​caltr​ials.gov/ct2/show/NCT02​40152​9. 
Accessed 4 Apr 2018

	77.	 Stewart R, Bill R, Ullah R, McConaghy P, Hall SJ (2002) Dexa-
methasone reduces pain after tonsillectomy in adults. Clin Oto-
laryngol Allied Sci 27(5):321–326

	78.	 Afman CE, Welge JA, Steward DL (2006) Steroids for post-ton-
sillectomy pain reduction: meta-analysis of randomized controlled 
trials. Otolaryngol Head Neck Surg 134(2):181–186. https​://doi.
org/10.1016/j.otohn​s.2005.11.010

	79.	 Vlok R, Melhuish TM, Chong C, Ryan T, White LD (2017) 
Adjuncts to local anaesthetics in tonsillectomy: a systematic 
review and meta-analysis. J Anesth 31(4):608–616. https​://doi.
org/10.1007/s0054​0-017-2310-x

	80.	 Bellis JR, Pirmohamed M, Nunn AJ, Loke YK, De S, Golder 
S, Kirkham JJ (2014) Dexamethasone and haemorrhage risk in 

https://doi.org/10.1001/archotol.130.8.917
https://doi.org/10.1001/archotol.130.8.917
https://doi.org/10.1080/00016489.2016.1269945
https://doi.org/10.1080/00016489.2016.1269945
https://doi.org/10.1097/scs.0000000000001975
https://doi.org/10.1097/scs.0000000000001975
https://doi.org/10.1016/j.ijporl.2014.06.010
https://doi.org/10.1016/j.ijporl.2013.08.037
https://doi.org/10.4103/1658-354x.57874
https://doi.org/10.4103/1658-354x.57874
https://doi.org/10.1016/s0385-8146(97)00043-6
https://doi.org/10.1177/000348946707600518
https://doi.org/10.1177/000348946707600518
https://doi.org/10.1002/lary.24958
https://doi.org/10.1002/lary.24958
https://doi.org/10.1177/0194599812447776
https://doi.org/10.1097/00005537-200012000-00003
https://clinicaltrials.gov/ct2/show/NCT02401529
https://doi.org/10.1016/j.otohns.2005.11.010
https://doi.org/10.1016/j.otohns.2005.11.010
https://doi.org/10.1007/s00540-017-2310-x
https://doi.org/10.1007/s00540-017-2310-x


604	 European Archives of Oto-Rhino-Laryngology (2019) 276:585–604

1 3

paediatric tonsillectomy: a systematic review and meta-analysis. 
Br J Anaesth 113(1):23–42. https​://doi.org/10.1093/bja/aeu15​2

	81.	 Plante J, Turgeon AF, Zarychanski R, Lauzier F, Vigneault L, 
Moore L, Boutin A, Fergusson DA (2012) Effect of systemic 
steroids on post-tonsillectomy bleeding and reinterventions: sys-
tematic review and meta-analysis of randomised controlled trials. 
BMJ 345:e5389. https​://doi.org/10.1136/bmj.e5389​

	82.	 Shargorodsky J, Hartnick CJ, Lee GS (2012) Dexamethasone and 
postoperative bleeding after tonsillectomy and adenotonsillectomy 
in children: a meta-analysis of prospective studies. The Laryngo-
scope 122(5):1158–1164. https​://doi.org/10.1002/lary.21881​

	83.	 Geva A, Brigger MT (2011) Dexamethasone and tonsillec-
tomy bleeding: a meta-analysis. Otolaryngol Head Neck Surg 
144(6):838–843. https​://doi.org/10.1177/01945​99811​39953​8

https://doi.org/10.1093/bja/aeu152
https://doi.org/10.1136/bmj.e5389
https://doi.org/10.1002/lary.21881
https://doi.org/10.1177/0194599811399538

	The use of steroids to reduce complications after tonsillectomy: a systematic review and meta-analysis of randomized controlled studies
	Abstract
	Objectives 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Search strategy
	Selection of studies
	Quality assessment
	Data extraction
	Statistical analysis

	Results
	Study selection
	Quality assessment
	Characteristics of included studies
	Effects of interventions
	Nausea andor vomiting
	Subgroup analysis (Nausea andor vomiting): routes of administration 
	Pain severity 
	Subgroup analysis (pain severity): routes of administration 

	Hemorrhage
	Subgroup analysis (hemorrhage): routes of administration 
	Subgroup analysis: age of participants and doses of steroids administration 


	Sensitivity analysis
	Publication bias

	Discussion
	Conclusions
	References


