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Abstract. The aim of this systematic review was to identify randomized, placebo-
controlled clinical trials investigating the effectiveness of corticosteroids in the
control of pain, oedema, and trismus following third molar surgery, and to analyse
the effects of the type of drug administered and the time and route of drug
administration on the outcomes of interest. Searches were performed in the
PubMed, Scopus, and Cochrane Library databases. This review was structured
according to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses. The search identified 1223 studies. After assessing eligibility based on the
inclusion and exclusion criteria, 17 studies were selected for the qualitative analysis
(a total of 730 patients aged 15–45 years). Ten studies were included in the meta-
analysis, which was performed using Review Manager software. The
corticosteroids were effective in controlling pain (P = 0.002; mean difference
�17.38, 95% confidence interval �24.81 to �9.95) and trismus (P < 0.00001;
mean difference 6.10, 95% confidence interval 3.42 to 8.77). With the exception of
the submucosal route, the route of administration did not appear to affect the
outcomes. The administration of a corticosteroid in the preoperative phase was
superior to its use in the postoperative phase for the control of trismus.
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Third molar surgery is commonly performed
by the oral and maxillofacial surgeon and
poses varying degrees of difficulty depend-
ing on the location, depth, and angle of the
tooth, bone density, etc.1,2. The postopera-
tive phase is often associated with pain,
oedema, and trismus, clinically represented
by moderate to severe inflammatory signs
and symptoms that can have a significant
impact on the quality of life of the patient3,4.
Both steroidal and non-steroidal anti-

inflammatory drugs are widely used to
ons. Published by Elsevier Ltd. All rights reserved.
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control pain and inflammation5. Cortico-
steroids limit inflammation and oedema by
inhibiting vascular dilation, as well as by
reducing the transudation of fluids, the
formation of oedema, cellular exudates,
and the deposition of fibrin around the
inflamed area. The mechanisms responsi-
ble for these effects include the inhibition
of leukocyte chemotaxis to the inflamed
area and the suppression of the production
of numerous inflammatory mediators6,7.
The corticosteroids used to control the

undesirable inflammatory effects associat-
ed with the surgical removal of impacted
third molars include dexamethasone and
betamethasone (which are long-lasting
drugs), prednisone, prednisolone, methyl-
prednisolone, and triamcinolone (which
have an intermediate duration), and hy-
drocortisone (which is a short-duration
drug). These medications are administered
either orally or parenterally (intravenous,
intramuscular, or submucosal) in the pre-
operative or postoperative phases.
The literature is rich in randomized

clinical trials that have attempted to dem-
onstrate the beneficial effects of cortico-
steroids with regard to the extraction of
impacted mandibular third molars. How-
ever, the variety of methods, doses, ad-
ministration routes, and administration
times used has hampered the decision-
making process in clinical practice. In-
deed, the best drug, dose, route of admin-
istration, and time of administration for
corticosteroids need to be standardized in
light of better evidence. Thus, the aim of
the present study was to perform a sys-
tematic review of the literature to deter-
mine the efficacy of corticosteroids used
as medicinal therapy for patients undergo-
ing third molar surgery, testing the alter-
native hypothesis that these drugs are
effective in the control of postoperative
pain, oedema, and trismus.

Materials and methods

Protocol and registration

This systematic review was conducted in
compliance with the Preferred Reporting
Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines8. The
methods used are registered in the Inter-
national Prospective Register of System-
atic Reviews (PROSPERO) under
protocol number CRD42017064363.

PICO question

The PICO question of this study was ‘‘Are
corticosteroids effective at controlling
pain, oedema, and trismus following the
surgical removal of impacted third
molars?’’

Eligibility criteria

The following were the inclusion criteria:
patients of any age submitted to the ex-
traction of one or more impacted mandib-
ular third molars; studies that compared
the use of any type of corticosteroid to a
control group given a placebo drug; stud-
ies that investigated pain, oedema, and/or
trismus (with no restrictions on how these
outcomes were measured); and random-
ized controlled clinical trials published in
English with no restriction regarding the
year of publication.
The following were the exclusion crite-

ria: failure to provide information on the
dose, administration route, or time of ad-
ministration; comparison between cortico-
steroids and other drugs without the use of
a placebo group; articles published in
languages other than English; randomized
clinical trials without a placebo control
group, cohort studies, case–control stud-
ies, case reports, case-series reports, and
laboratory studies; and studies for which
the full text could not be obtained.

Search strategy

Two reviewers (R.A. and C.L.) performed
independent searches of the PubMed/
MEDLINE, Scopus, and Cochrane Li-
brary databases for articles published up
to April 2017. Key words were selected
for the search strategies in the three data-
bases. The search strategy is provided in
the Supplementary Material (File 1).
Hand searches of the main journals in
the field of oral and maxillofacial surgery
and trauma were also performed: Interna-
tional Journal of Oral and Maxillofacial
Surgery; Journal of Oral and Maxillofa-
cial Surgery; British Journal of Oral and
Maxillofacial Surgery; and Journal of
Cranio-Maxillo-Facial Surgery.
The article selection process was con-

ducted in two steps: (1) reading of the title
and abstract; and (2) full-text analysis.
Two reviewers (R.A. and C.L.) performed
blinded, independent analyses based on
the eligibility criteria. Divergences of
opinion regarding the inclusion or exclu-
sion of a study were settled by consensus,
with the involvement of a third reviewer
(B.V.) when necessary. Data were
extracted from the articles selected fol-
lowing the full-text analysis, and all arti-
cles were evaluated with regard to the risk
of bias. Contact was made with the authors
of six of the selected articles for comple-
mentary information to enable the meta-
analysis. However, only two positive
responses were received.

Data extraction

One reviewer (R.A.) performed the data
extraction and another (C.L.) checked the
information through the tabulation of de-
mographic characteristics and data on the
study populations, interventions, and out-
comes of interest (pain, oedema, and tris-
mus).

Risk of bias and quality of the included

studies

The risk of bias was determined based on
the appraisal criteria of the Cochrane Col-
laboration tool for assessing randomized
clinical trials. The articles were analyzed
for selection bias (random sequence gen-
eration and allocation concealment), per-
formance bias (blinding of participants
and personnel), detection bias (blinding
of outcome evaluation), attrition bias (in-
complete outcome data), reporting bias
(selective reporting), and other bias (other
threat related to origin bias).

Summary measures

The meta-analysis was based on inverse
variance methods for continuous out-
comes. Pain and trismus were the out-
comes evaluated by the mean difference
(MD) and corresponding 95% confidence
interval (CI). The MD was considered
significant when P < 0.05. Review Man-
ager 5.3 software program (The Nordic
Cochrane Centre, The Cochrane Collabo-
ration, Copenhagen, Denmark) was used
for the meta-analysis. The fixed-effects
model was employed when the P-value
related to heterogeneity was greater than
0.10, and the random-effects model was
used when the P-value was less than 0.109.

Additional analyses

The kappa test was used for the evaluation
of inter-examiner agreement during the
study selection process after the reading
of the titles and abstracts for the pre-
selection of articles to be submitted to
full-text analysis10. Sub-group analyses
were performed for the drug employed,
time of administration (preoperative or
postoperative), and route of administration
with regard to the outcomes of interest
(pain, oedema, and trismus).
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Results

The electronic search led to the retrieval of
1223 articles from the databases
employed: 364 from PubMed/MEDLINE,
722 from Scopus, and 137 from the
Cochrane Library. After the removal of
duplicates and reading of the titles and
abstracts, 65 articles were selected for full-
text analysis, 48 of which were excluded
for not meeting the eligibility criteria.
Thus, 17 articles were included in the
present systematic review11–27. Figure 1
displays the flowchart of the article selec-
tion process. The reasons for exclusion of
the 48 articles not meeting the eligibility
criteria are given in the Supplementary
Material (File 2)28–75. Inter-examiner
agreement was calculated (kappa coeffi-
cient) after the pre-selection of the articles
based on the reading of the titles and
abstracts for each database: k = 0.91 for
PubMed/MEDLINE, k = 0.93 for Scopus,
and k = 0.94 for Cochrane. The kappa
values demonstrated a high level of agree-
ment between the reviewers10.
The 17 studies selected included a total of

730 patients aged 15 to 45 years. It was
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Fig. 1. Flow diagram of the search strategy.
possible to quantify the number of male
(n = 314) and female (n = 346) subjects in
15 of the studies; two of the studies did not
offer a distinction of the sex of the
patients11,12. With regard to the corticoste-
roids administered to the study groups,
long-durationdrugswere used in11 studies,
nine of which employed dexamethasone13–
21 and two betamethasone22,23. Medium-
duration corticosteroids were used in six
studies, five of which employed
methylprednisolone11,12,24–26and one pred-
nisolone27. In all studies, the placebo group
was given either glucose pills (oral admin-
istration) or saline solution (submucosal,
intramuscular, intravenous, intra-alveolar,
or pterygomandibular space). Table 1 dis-
plays the qualitative data for the studies
analyzed.
Pain was evaluated using a visual ana-

logue scale (VAS) in 15 studies and the
number of rescue pills in one study24. Oe-
dema was evaluated based on craniometric
points for soft tissues as the reference in 11
studies (employing different techniques),
ultrasound in two studies (one of which also
employed computed tomography), a VAS
in two studies, and using a five-point Likert
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scale in one study. Postoperative trismus
was evaluated based on the inter-incisal
distance during mouth opening in 13 stud-
ies, a VAS in one study, and a five-point
Likert scale in one study.

Pain control

In the analysis of the results of the articles
included in the present review, 13 studies
demonstrated a positive effect of cortico-
steroid use in comparison to placebo use
with regard to postoperative pain11–
14,16,19–22,24–27, and three studies found
no difference15,17,23. The studies by Boon-
siriseth et al.20 and Chopra et al.22 dem-
onstrated no difference in the evaluation
performed at 7 days following surgery. In
the study by Mojsa et al.21, results similar
to the placebo were found when the cor-
ticosteroid was administered in the preop-
erative period.
Regarding the use of rescue painkillers, 12

studies employed analgesics. Although the
number of pills taken was greater in the
placebo group, the difference was only sta-
tistically significant in five studies14,19–21,25.
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Table 1. Characteristics of the studies included in the review.

Authors and year
Study
design

Number
of patients Groups

Sex
Age (years)

Intervention drug (dose)
Route of administration
Timing of administration

Rescue
analgesic

Outcomes
assessed

Effect of corticosteroid

First assessmenta Day 7

Simone et al.,
201316,b

RCT 34 DX: 20
PLA: 14

10 M, 24 F
22 � 3.6 years

Dexamethasone 8 mg
Oral route
Preoperative

Paracetamol 1 g Pain Positive Positive

Bortoluzzi et al.,
201315,b

RCT 26 DX: 14
PLA: 12

5 M, 21 F
Mean 22 years

Dexamethasone 8 mg
Oral route
Preoperative

Acetaminophen
750 mg

Pain None –
Swelling None –
Trismus None –

Al-Dajani, 201719 RCT 32 DX: 32
PLA: 32

18 M, 14 F
NR

Dexamethasone 0.1 mg/kg
Intramuscular route
Preoperative

Ibuprofen 400 mg
every 6 h

Pain Positive Positive
Swelling Positive Positive
Trismus Positive Positive

Klongnoi et al.,
201214

RCT 20 DX: 20
PLA: 20

6 M, 14 F
19–32 years
(Mean 21 years)

Dexamethasone 8 mg
Intramuscular route
Preoperative

Paracetamol 1 g
every 4 or 6 h

Pain Positive Positive
Swelling Positive None
Trismus None None

Dereci et al.,
201618

RCT 20 DX: 20
PLA: 20

9 M, 11 F
15–32 years
(Mean 21 years)

Dexamethasone 8 mg
Intramuscular route
Postoperative

– Swelling Positive –

Mojsa et al.,
201721

RCT 90 DX1: 30
DX2: 30
PLA: 30

32 M, 58 F
18–42 years
(Mean 23.5 years)

Dexamethasone 4 mg
Submucosal route
Pre- and postoperative

Paracetamol
500 mg

Painc DX preop.: None
DX postop.:
Positive

–

Swelling Positive –
Trismus Positive Positive

Deo, 201617 RCT 30 DX: 19
PLA: 11

19 M, 11 F
20–41 years

Dexamethasone 8 mg
Submucosal route
Preoperative

Ibuprofen 400 mg Pain None None
Swelling Positive None
Trismus Positive None

Boonsiriseth et al.,
201720

RCT 31 DX: 31
PLA: 31

11 M, 20 F
16–32 years
(Mean 22 years)

Dexamethasone 8 mg
Pterygomandibular space route
Preoperative

Acetaminophen
500 mg

Pain Positive None
Swelling Positive Positive
Trismus Positive None

Pappalardo et al.,
200713

RCT 100 DX1: 20
DX2: 20
DX3: 20
DX4: 20
PLA: 20

52 M, 48 F
26.45 � 4.2 years

DX1: Dexamethasone 10 mg
Intra-alveolar route
Postoperative
DX2: Dexamethasone 10 mg
Submucosal route
Intraoperative
DX3: Dexamethasone 4 mg
Intravenous route
Intraoperative
DX4: Dexamethasone 8 mg
Intramuscular route
Intraoperative

– Pain Positived Positived

Swelling Positived Positived

Trismus Positived Positived

Chopra et al.,
200922,b

RCT 60 BT: 30
PLA: 30

36 M, 24 F
18–45 years
(Mean 28.05 years)

Betamethasone 0.5 mg
Oral route
Postoperative every 8 h for 3
days

Tramadol 100 mg Pain Positive None
Swelling Positive None
Trismus Positive –

Marques et al.,
201423

RCT 25 BT: 25
PLA: 25

13 M, 12 F
23.44 � 5.14 years

Betamethasone 12 mg
Submucosal route
Postoperative

Metamizole
575 mg every 8 h

Pain None –
Swelling None None
Trismus None None
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Eight studies were included in the meta-
analysis of the pain outcome. The VAS (0–
100 scale) was the assessment tool and
evaluations at 1 and 7 days postoperative
were considered. At 24 hours after surgery,
the use of a corticosteroid (independent of
the drug administered) was favourable to
the control of pain; this result was statisti-
cally significant (P = 0.002; MD �17.38,
95% CI �24.81 to �9.95) (Fig. 2A). At 7
days, a favourable difference in comparison
to the placebo was only found for methyl-
prednisolone (P < 0.0001; MD �9.57,
95% CI �14.33 to �4.82) (Fig. 2B).
Independent of the time of administra-

tion (preoperative or postoperative), the
corticosteroids demonstrated significantly
better results in comparison to the placebo
at 24 hours postoperative (Fig. 3A)
(P < 0.00001; MD �17.51, 95% CI
�24.96 to �10.07). At 7 days postopera-
tive, however, the corticosteroids only
demonstrated a significantly better perfor-
mance than the placebo when adminis-
tered in the postoperative period
(P = 0.0005; MD �8.93, 95% CI
�13.94 to �3.92) (Fig. 3B).
Independent of the route of administra-

tion, the corticosteroids demonstrated sig-
nificantly better results in comparison to the
placebo at 24 hours (P < 0.00001; MD
�17.51, 95% CI �24.96 to �10.07). At 7
days, however, only oral administration had
a significantly better performance in com-
parison to the placebo (P < 0.0001; MD
�9.57, 95% CI �14.33 to �4.82) (Fig. 4).

Trismus

Eleven studies demonstrated a positive
effect of corticosteroids in comparison
to placebo use in the evaluation of
trismus11–13,17,19–22,24–26, whereas no dif-
ference was found in four studies14,15,23,27.
Furthermore, four studies found no differ-
ence between the groups at the day 7
evaluation17,20,24,25.
Eight studies performed evaluations of

trismus based on inter-incisal distance dur-
ing mouth opening at 48 hours, 72 hours,
and at 7 days after surgery. The evaluations
performed at 48–72 hours, which is when
greater oedema and trismus is expected,
were considered the first evaluation in an
effort to incorporate a greater number of
studies in the meta-analysis.
A significant difference favouring the cor-

ticosteroids was found with regard to inter-
incisal distance at 48–72 hours after surgery
(P < 0.00001; MD 6.10, 95% CI 3.42 to
8.77) and at the day 7 evaluation
(P < 0.00001; MD 2.51, 95% CI 1.74 to
3.28). Considering the type of corticosteroid,
a single study analyzing the effect of beta-
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Fig. 2. Evaluation of pain according to the drug administered: (A) at 24 hours; (B) at 7 days.
methasone found no difference in compari-
son to the placebo at 48–72 hours (P = 0.31;
MD 3.10, 95% CI �2.90 to 9.10) or at 7 days
(P = 0.59; MD 1.20, 95% CI �3.12 to 5.52)
(Fig. 5).
In the comparison of the time of admin-

istration, preoperative administration of
the corticosteroids performed better in
comparison to the placebo at 48–72 hours
(P < 0.0001; MD 5.58, 95% CI 2.96 to
8.20), whereas no difference was found
when the corticosteroids were adminis-
tered in the postoperative period
(P = 0.08; MD 6.35, 95% CI �0.76 to
13.45) (Fig. 6A). At 7 days, the corticoste-
roids performed better than the placebo
independent of the time of administration
(P < 0.00001; MD 2.51, 95% CI 1.74 to
3.28) (Fig. 6B).
With regard to the route of administra-
tion, both oral and parenteral administra-
tion demonstrated significantly better
results in comparison to the placebo at
48–72 hours (P < 0.00001; MD 6.26,
95% CI 3.56 to 8.96) (Fig. 7A) and at
7 days (P < 0.00001; MD 2.51; 95% CI
1.74 to 3.28) (Fig. 7B).

Facial swelling

It was not possible to perform a meta-anal-
ysis for oedema, due to the lack of homo-
geneity among the studies in terms of
central tendency and dispersion measures
(mean and standard deviation) and to the
different techniques employed to measure
this outcome. Fourteen studies demonstrat-
ed a positive effect of corticosteroids in
comparison to the placebo regarding the
control of postoperative oedema11–14,17–
22,24–27, and two studies found no difference
between corticosteroid and placebo
use15,23. The studies employing dexameth-
asone demonstrated significantly better
results in comparison to the placebo for
all administration routes and doses as well
as both administration times (preoperative
and postoperative), with the exception of
one study in which no difference was found
between this corticosteroid and the place-
bo15. Deo17 and Klongnoi et al.14 did not
find a significant difference for the day 7
evaluation.
Betamethasone proved effective at con-

trolling oedema only at 24 hours after sur-
gery, with no significant difference on the
third and seventh days (Chopra et al.22).
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Fig. 3. Evaluation of pain according to the time of administration of the corticosteroid (preoperative or postoperative): (A) at 24 hours; (B) at 7
days.
Marques et al. found no significant differ-
ence between the group treated with beta-
methasone and the placebo group23.
Methylprednisolone and prednisolone were
effective at controlling postoperative oede-
ma. Although a significant difference was
found at the 48–72 hours postoperative
evaluation, Buyukkurt et al.27 and Esen
et al.24 did not find a significant difference
for the day 7 evaluation.

Assessment of the risk of bias

A low risk of bias was found with regard to
randomization, allocation concealment,
and blinding of the patients and evalua-
tors. With regard to incomplete outcome
data and selective reporting, a risk of bias
was found in six and eight studies, respec-
tively; this was either for not describing
the findings completely or for using mea-
sures that are not considered ideal for the
outcomes of the study. All studies had a
low risk with regard to the criterion ‘other
bias’ (Fig. 8).

Discussion

This systematic review included only ran-
domized clinical trials involving a placebo
control group, since this type of design
enables better control and comparability
of the experimental variables and, conse-
quently, the results are more reliable and
not overestimated. This differentiates the
present review from two previously pub-
lished reviews that investigated the effects
of corticosteroids on pain, oedema, and
trismus. The reviews by Herrera-Briones
et al.76 and Ngeow and Lim77 encom-
passed studies in which the control group
at times was an untreated group (not sub-
mitted to any type of intervention), which
certainly impaired the blinding procedure
and resulted in an overestimation of the
results. Moreover, the present systematic
review enabled a meta-analysis for the
outcomes pain and trismus with data from
10 of the 17 studies included in the quan-
titative analysis of the influence of corti-
costeroids in comparison to a placebo.
Furthermore, this review includes an im-
portant subgroup analysis for the evalua-
tion of this effect with regard to the type of
drug used, time of administration, and
route of administration.
The qualitative and quantitative analyses

led to the rejection of the null hypothesis for
all variables studied, demonstrating the ef-
fectiveness of corticosteroids in the control
of pain (13 studies), oedema (14 studies),
and trismus (11 studies). These effects may
beexplained by theactionof corticosteroids
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Fig. 4. Evaluation of pain according to the route of administration of the corticosteroid (oral or parenteral): (A) at 24 hours; (B) at 7 days.
on the inhibition of the enzyme phospholi-
pase A2 and, consequently, the by-products
of its action on injured tissues, such as
prostaglandins, leukotrienes, and bradyki-
nin. When the levels of these inflammatory
mediators are diminished, the result is less
oedema and consequently less pain and
trismus21,78.
Three of the four studies that found no

significant difference between corticoste-
roids and a placebo with regard to pain
administered the drugs using the submu-
cosal route17,21,23. In the study by Mojsa
et al., however, the lack of a difference
only occurred when the corticosteroid was
administered preoperatively21. In the
study by Marques et al., who performed
the submucosal administration of beta-
methasone, no positive effects of the cor-
ticosteroid were found with regard to any
of the outcomes23. According to Mor-
aschini et al., when the submucosal route
is selected, larger doses of corticosteroids
may be necessary, especially if adminis-
tration of the drug is performed in the
preoperative phase, since the use of a flap
and tissue displacement can affect the
concentration of the drug and its absorp-
tion into the blood stream79.
No significant effect of the corticoster-

oid was found with regard to any of the
outcomes in the study conducted by Bor-
toluzzi et al.15. However, that study failed
to clarify the randomization and allocation
strategies and did not provide mean and
standard deviation values, which preclud-
ed its inclusion in the quantitative analy-
sis. Moreover, a VAS was used not only to
measure pain, but also to measure oedema
and trismus, rather than employing more
objective measures of these outcomes,
such as measurements of particular ana-
tomical points on the face and the inter-
incisal distance.
Corticosteroids proved to be satisfacto-

ry for the control of postoperative oedema
in the most critical period of the inflam-
matory process. As expected, this effect
was diminished by the day 7 evaluation,
but nonetheless remained significant in six
studies.
With regard to the drug, dexamethasone

and methylprednisolone have been shown
to be effective in the control of pain,
oedema, and trismus after the surgical
removal of impacted third molars, and
should be the drugs of choice. Only two
studies evaluated the effect of betametha-
sone22,23. Chopra et al. found positive
results in comparison to the placebo with
regard to pain, swelling, and trismus22.
Further clinical trials involving beta-
methasone are needed to enable a better
estimation of its effects.
The studies that continued the use of

corticosteroids in the postoperative period
did not present better results than those in
which a single dose was employed12,22,26.
Therefore, the maintenance of use is not
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Fig. 5. Evaluation of trismus according to the drug administered: (A) at 48–72 hours; (B) at 7 days.
justified. This is an important point to
stress, as the prolonged use of corticoste-
roids is associated with adverse side
effects and even short-term use can lead
to adrenal suppression and a reduction in
the secretion of endogenous cortisol24,
which is an extremely important hormone
to the functioning of the organism.
Based on the results of the quantitative
analysis, preoperative and postoperative
administration of corticosteroid were
equally effective in the control of postop-
erative pain at 24 hours after surgery. For
trismus, however, administering a cortico-
steroid in the preoperative period achieved
better results than postoperative adminis-
tration at evaluations conducted 48–
72 hours after surgery. The better perfor-
mance of the drug administered preopera-
tively with regard to trismus may be
explained by the fact that the corticoster-
oid is made available to the organism prior
to tissue injury. Although the meta-analy-
sis suggested better results when the drug
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Fig. 6. Evaluation of trismus according to the time of administration of the corticosteroid (preoperative or postoperative): (A) at 48–72 hours; (B)
at 7 days.
was administered in the preoperative pe-
riod, further clinical trials should be con-
ducted to enable better comparison of the
two administration times to a placebo
group.
Moraschini et al. performed a meta-

analysis to evaluate the effectiveness of
dexamethasone administered through the
submucosal route and found results
favouring the corticosteroid for pain and
oedema, but no difference was found in
comparison to the control group with re-
gard to trismus79. Seven of the eight stud-
ies included in this former review had an
untreated control group, which could have
led to an overestimation of the results. The
present systematic review does not lend
support to the encouragement of submu-
cosal administration, as the results dem-
onstrated no difference between the
corticosteroid administered in this manner
when compared to the placebo for any of
the outcomes in the studies conducted by
Marques et al.23, Pappalardo et al.13, and
Mojsa et al.21 (preoperative administration
of corticosteroid). Moreover, Deo found
no difference in the evaluation of pain17.
In contrast, the oral and parenteral admin-
istration routes were equally satisfactory
in the period considered the most critical
with regard to inflammatory activity.
In the studies analyzed, oedema was

evaluated based on facial measurements,
the analysis of photographs, ultrasound,
computed tomography, and subjective
clinical observations (Likert scales and
VAS). Standardization of the evaluation
of oedema is needed in future clinical
trials to enable the quantification of the
effect of corticosteroids on this outcome.
Moreover, not all studies selected evalu-
ated the preoperative and postoperative
(48–72 h and 7 days) periods, which ren-
dered meta-analysis unviable.
The analysis of the use of rescue medi-

cation constitutes an additional parameter
for the evaluation of pain. In the present
study, it was not possible to evaluate pain
based on this variable due to the lack of
data and standardization in the evaluation
times in the studies analyzed.
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Fig. 7. Evaluation of trismus according to the route of administration of the corticosteroid (oral or parenteral): (A) at 48–72 hours; (B) at 7 days.

Fig. 8. Risk of bias.
Posology is one of the factors that can
influence the results of corticosteroid use.
However, it was not possible to determine
the effect of the dose of the corticosteroids
on the control of postoperative pain, oe-
dema, and trismus. The meta-analysis
showed the existence of high heterogene-
ity between the studies, confirmed by the
heterogeneity test and the I2 statistic,
which undoubtedly resulted from the great
variability in the corticosteroid doses
employed. The majority of studies that
made use of dexamethasone employed a
dose of 8 mg. However, positive results
were also achieved with a dose of 4 mg.
Other drugs were used without any stan-
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dardization. Betamethasone was used at
doses of 0.5 mg22 and 12 mg23, predniso-
lone was used at a dose of 25 mg27, and
methylprednisolone was used at doses of
8 mg12, 32 mg26, 40 mg25, 60 mg25,
80 mg11,25, and 125 mg24. Thus, further
randomized controlled clinical trials com-
paring different doses of the same drug to
a placebo group are needed.
Although only randomized clinical

trials were included in the present review,
one of the limitations of this study is the
high risk of bias found regarding two of
the criteria of the Cochrane Collaboration
tool for the assessment of randomized
clinical trials (incomplete outcome data
and selective reporting), which rendered
the incorporation of some articles into the
quantitative analysis unviable.
The use of corticosteroids had a positive

effect with regard to the control of the pain,
oedema, and trismus associated with the
surgical removal of impacted mandibular
third molars in the majority of studies in-
cluded in this systematic review. With the
exceptionof thesubmucosal route, the route
of administration did not seem to influence
the results, making the oral route an easy
and excellent option. The administration of
a corticosteroid in the preoperative phase
was superior to its use in the postoperative
phase for the control of trismus.
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