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Abstract

Background: Extraction of impacted third molars is a standard procedure in dentistry. However, the postoperative
inflammation and pain are undesired and uncomfortable. Methylprednisolone has emerged as a possible solution
to improve outcomes. This systematic review aimed to evaluate methylprednisolone in the postoperative period of
impacted third molars in relation to its efficacy in postoperative pain and edema, dosage regimens, administration
forms, and adverse effects.

Material and Methods: Following the PRISMA guidelines, the focus question was: “In patients who underwent
impacted third molar extraction, what was the effect of methylprednisolone used postoperatively compared to
non-use or the use of other medications within the same pharmacotherapeutic group to reduce inflammation and
pain?” PubMed/MEDLINE and Scopus were consulted, and an additional manual was performed. The search in-
cluded articles published in the last 10 years, with the language restriction to English. The articles were analyzed
using the PRISMA principles, with pre-defined eligibility criteria. The data were extracted based on the general
necessary information. The risk of bias for the RCTs included was performed using a revised Cochrane risk-of-
bias tool for randomized trials, and a meta-analysis was performed.

Results: Nine articles were included, and five were quantitatively analyzed. Evaluating the test and control groups
(methylprednisolone versus controls), there was no significant heterogeneity for pain at 24 hours (p=0.15, I’=47%)
and 7 days (p=0.15, 1*=47%), with non-significant effects (p=0.85). In the inter-incisal reduction, there was homo-
geneity at 48 hours (p=0.96, 1>=0%) and 7 days (p=0.37, >=0%), with a greater reduction in the methylpredniso-
lone group (p<0.01 and p<0.05, respectively).

Conclusions: Methylprednisolone is efficient in safely treating patients after third molar extraction, reducing pain,
edema, and trismus. It achieved better results for the inter-incisal level than dexamethasone; otherwise, dexa-
methasone is preferable in minimizing postoperative trismus, presenting superior potential in this specific clinical
context.
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Introduction

Third molar extractions are typically a complex proce-
dure that requires a significant amount of time, experi-
ence, and knowledge from the professional. The loca-
tion of third molars is anatomically complex due to the
innervation and vascularization of these teeth. Then,
post-operative sequelae, such as edema, pain, and tris-
mus, are expected to appear immediately after surgery.
Following the procedure, the worst-case scenario could
include: infection, dry socket, paresthesia, and fracture
(1). Usually, the referral for extraction is based on these
associated pathologies. In the case of asymptomatic third
molars without pathology, it is possible to monitor the pa-
tient according to the risk-benefit ratio evaluation (2,3).
Pain, trismus, and swelling are the most common post-
operative complications in this type of surgery. There-
fore, understanding that it is an invasive procedure, the
professional must provide the patients with the most ap-
propriate pre-, intra-, and post-operative care (2). The
complications are also associated with other factors,
such as the degree of tooth impaction, patient's age and
health status, surgeon's experience, smoking habits, use
of contraceptives, and technique used (4). Thus, there
are different ways of approaching the complications de-
pending on the type of surgery and patient.
Corticosteroids are one of the most common medica-
tions given for post-operative complications. Cortico-
steroids are prescribed for various conditions and have
a wide range of effects on the human body. They are
synthetic analogs of natural steroid hormones produced
by the adrenal cortex. Their function and objective is to
reduce inflammation by suppressing the immune sys-
tem (5), decreasing cellular permeability and capillary
dilatation by inhibiting the production of vasoactive
substances and diminishing the amount of cytokines
(6). Furthermore, corticosteroids repress the genera-
tion of prostaglandins, obtaining an analgesic effect (7).
Corticosteroids can be divided into two groups: glu-
cocorticoids and mineralocorticoids. Glucocorticoids
have anti-inflammatory properties with minimal or no
influence on the fluid or electrolyte balance (8). Regard-
ing biodistribution, corticosteroids are immediately
absorbed in the gastrointestinal tract, where they vigor-
ously bind to proteins, undergoing hepatic metabolism
and renal excretion. These drugs are available in oral,
intramuscular, intravenous, intra-articular, topical, and
aerosols for inhalation (9).

These drugs are also classified according to the duration
of their action. Short-acting corticosteroids contain cor-
tisone and cortisol (hydrocortisone), with an action time
of less than 12 hours and an anti-inflammatory potency
of one. Intermediate-acting has an action time between
12 and 36 hours; these contain prednisone and pred-
nisolone with an anti-inflammatory potency of 4, and
6-methylprednisolone and triamcinolone have a poten-
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cy of 5 and are examples of intermediate-acting drugs.
Betamethasone and dexamethasone are long-acting glu-
cocorticoids with a time of action greater than 36 hours
and a potency of the anti-inflammatory character of 25
hours (10). Methylprednisolone and dexamethasone are
the most often corticosteroids used after impacted third
molar surgery to decrease the initial inflammatory re-
sponse. These can be administered by injection into the
surgical area or systemically (10,11).

Another previous systematic study (11) made the com-
parison between both drugs (methylprednisolone and
dexamethasone); therefore, it restricted the study to
those medications only. Then, the primary goal of this
systematic study was to evaluate the use of methylpred-
nisolone in the postoperative period of impacted third
molars in relation to its efficacy in postoperative pain
and edema, dosage regimens, forms of administration,
and adverse effects. Secondarily, the aim was to analyze
the impact of methylprednisolone after the extraction of
impacted teeth compared to no medication use or the
use of different drugs from the same pharmacothera-
peutic group.

Material and Methods

This systematic review followed the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Me-
ta-Analyses) statement (12). This study was registered
in PROSPERO (CRD42024512561). The PICO (Popu-
lation/Intervention/Comparison/Outcome) strategy
was used to formulate the clinical focus question: “In
patients who underwent impacted third molar extrac-
tion (P), what was the effect of methylprednisolone used
postoperatively (I) compared to non-use or the use of
other medications within the same pharmacotherapeu-
tic group (C) to reduce inflammation and pain (O)?” The
outcomes observed were: (a) reduction of postoperative
pain, (b) postoperative edema, (c) other complications
of inflammatory origin, (d) trismus, (e) need for parallel
analgesia, and (f) quality of life after extraction.

- Eligibility Criteria

The inclusion criteria were: 1. Randomized controlled
trials (RCTs), 2. published within less than 10 years
(2013-2023), 3. with a minimum of 10 patients, 4. pub-
lished in English, and 5. reported the use of methylpred-
nisolone in the postoperative period of extraction of im-
pacted teeth. The exclusion were: 1. controlled clinical
trials (CCTs), clinical studies, reviews, in vivo, in vitro
studies, case series, and case reports, 2. studies that ig-
nored the chronic use of medications that could inter-
fere with the results, 3. studies that included patients
with non-controllable systemic disease, 4. studies that
included smokers, and 5. studies with a lack of informa-
tion or detail and missing follow-up descriptions.

- Search strategy and Data extraction

Two independent investigators (HL and BL-A) per-
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formed an electronic search in the following databases:
PubMed/MEDLINE and Scopus to find articles about
methylprednisolone that were related to the extraction
of third molars. A manual search was also performed.
The combination of specific keywords was applied in
each database, associated with Boolean operators: 1.
PubMed/MEDLINE: (methylprednisolone) OR (corti-
costeroids) OR (steroids) AND ((third molar) OR (im-
pacted teeth) OR (impacted tooth)); it was applied filters
to adjust the result; 2. Scopus: (methylprednisolone)
OR (corticosteroids) OR (steroids) AND ((third molar)
OR (impacted teeth) OR (impacted tooth)); with fil-
ters: Limited to dentistry/limited article, clinical stud-
ies, RCT, CCT, Review, English, and 2013-2023. The
agreeability inter-reviewer was assessed using Cohen’s
Kappa test.

The data were extracted based on the general study
design, year of publication, type of study, number of
patients included, gender, age, follow-up, detail of the
surgeries, dosage of the medication, drug administra-
tion route, method of swelling, maximum mouth open-
ing (MMO) evaluation, and pain assessment.

- Quality assessment and Statistical analysis

Two reviewers (HL and BL-A) independently assessed
the quality of the study; in case of disagreement, a third
author (TB) was consulted. The risk of bias for the RCTs
included was performed using a revised Cochrane risk-
of-bias tool for randomized trials (RoB2). The following
domains were observed: the randomization process, de-
viations from intended interventions, missing outcome
data, measurement of the outcome, and selection of re-
ported outcomes. The low risk of bias was represented
by the green color and indicated that the study imple-
mented robust measures, minimizing the risk of bias in
the respective domain; uncertain risk of bias (yellow)
suggested that the study lacks clear information or de-
tails, making it difficult to determine the risk of bias;
high risk (red) showed the study had significant limita-
tions or flaws in the design or execution, increasing the
risk of bias. Suppose all parameters were filled with low
risk (green) or until two unclear (yellow), the overall re-
sult was a low risk of bias (green). For results with only
one high risk (red) and up to two unclear (yellow), the
result was a moderate risk of bias. Whereas if filled with
2 or more high risks (red) and/or more than 2 unclear
risks present (yellow), the overall result will be a high
risk of bias (13).

The random effect model was used for the meta-anal-
ysis to evaluate the variables. Heterogeneity was ana-
lyzed using Cochran's Q test and Higgins' 12 statistics.
Standardized mean differences were used to measure
the effect. The statistical analyses were carried out us-
ing Review Manager 5.4 software. A comparative anal-
ysis of the studies' results was used to analyze variables
where meta-analysis was not possible.
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Results

The search queries identified 158 studies; 149 were ex-
cluded due to duplicates and/or did not meet the pre-
defined eligibility criteria. These were excluded after
the initial evaluation of the title and abstract. Nine arti-
cles were included for full-text analysis, resulting in the
nine articles included (14-22) in this systematic review
that met the eligibility criteria (k=0.92) (Fig. 1).

- Study characteristics and General assessment

The data was collected and exposed in Table 1. The 9
RCTs included evaluated 354 patients, with a mean age
of 25.53 years; 475 surgeries were developed. Except
for Chugh ef al’s (16) and Selvaraj et al’s (22) studies,
female patients prevailed. The route of drug administra-
tion varied through oral, muscle, submucosal, or intra-
venous (Table 1). There was great variability in sample
size, with one study having a sample of 10 patients and
another with 65 patients, giving a mean value of 39.33 +
21.18 patients per study. The average age of the patients
is relatively close between the studies, except for Al-
cantara et al.’s (14) study, which has the lowest average
value, 20.3, and Koger ef al’s (18) study, which has the
highest average value, 29.6. The number of surgeries re-
ported in the studies varied between 20 and 104 (mean
of 52.78 £+ 24.06), which reveals a disparity in the num-
ber of surgeries analyzed in the studies.

Five studies (15,16,18,19,21) compared methylpredniso-
lone and placebo results in the postoperative period after
impacted third molars extraction. They assessed the post-
operative trismus, examined the patients' range of mouth
opening after impacted third molar extraction surgery,
and noted any restriction in mandibular movement (sub-
jective appraisal). In addition, those authors also evalu-
ated the postoperative pain, measuring the intensity and
duration reported. Standard pain assessment scales were
used, allowing a more in-depth understanding of the ef-
fects of methylprednisolone on postoperative pain relief
compared to the control/placebo group. Furthermore,
the same studies also evaluated postoperative swell-
ing, which permitted observing the facial swelling lev-
els after extraction. The soft tissues around the surgical
region were examined, noting any noticeable increase.
Five studies (14-16,20,22) compared methylpredniso-
lone and dexamethasone in the postoperative period.
Postoperative pain was assessed exclusively using the
Visual Analog Scale (VAS); edema was evaluated
through the presence and magnitude of its dimension;
and trismus was measured through the mouth open-
ing amplitude. These measurements were carried out
using standardized assessment instruments, recording
the distance between anatomical reference points in the
mandible and maxilla. This assessment method allowed
a quantitative analysis of trismus, providing objective
data on the extent of mouth opening limitation follow-
ing impacted third molar extraction.
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§ Manual search (n = 1) (n=38)
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'
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(n=9) d
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inclusion criteria: (n = 0)
e/
\4
¥ Studies included in the review
g (n=9)
S Studies included in the meta-analysis
= (n=5)

Fig. 1: PRISMA flowchart for the selection and inclusion of the studies.

Regarding the routes of administration for methyl-
prednisolone in the postoperative period, three studies
(23,24,27) performed the comparison. Koger et al. (18)
evaluated the oral, intravenous, and masseter routes;
and Gholami ef al. (19) and Selvaraj et al. (22) investi-
gated the gluteal and masseter muscle routes. This com-
prehensive analysis of these studies aims to examine the
relative efficacy of methylprednisolone administered
by different vias, offering valuable insights for clini-
cal practice by identifying the most effective route of
administration to optimize the control of postoperative
pain, edema, and trismus.

[

- Clinical outcomes

Table 2 shows the details of the parameters analyzed.
Table 3 summarizes the inter-incisal reduction/MMO
and shows the outcomes obtained comparing methyl-
prednisolone and the control group. Koger ef al.’s (18)
and Chugh's (16) results show that the experimental
group had less reduction and decreased over time. On
the other hand, in the 7-day results of Chugh et al. (16)
and Darawade et al. (20), the average reduction was
higher in the experimental group. Table 3 summarizes
the studies that reported results on inter-incisal reduc-
tion using only methylprednisolone (single group).
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Table 1: Demographic and study design information.
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Type | nof n of
Author | Year | of pa- Gender Mean age Follow-up sur- Dosage of administration (route)
study | tients geries
Alcan- Group 1: 8mg Dexamethasone (oral)
taraer | 2014 | RCT | 16 3M/I12F 2034125 | 2AVINT |3 | Group 2: 40mg Methylprednisolone
ays
al. (13) (oral)
11M/A9F Mean: 25+4 o oup 1+ Control iﬁ?cefozma )
Lim et Group 1: 3M/17F | Group 1:24.2 | 24h/48h/72h/ oup 2 Amg Lexametnasone (mas
2017 | RCT 65 ; : 65 seter muscle)
al. (14) Group 2: 0OM/20F | Group 2: 25.2 (5/7) days Group 3: 40mg Methylprednisolone
Group 3: 8M/12F | Group 3: 25.8 '
(masseter muscle)
Group 1: Control (saline solution)
Chugh Group 2: 8mg Dexamethasone (sub-
etal. | 2017 | RCT | 60 38M/22F 297 48h/7 days 60 mucosal)
(15) Group 3: 40mg Methylprednisolone
(submucosal)
Srivas- Group 1: 40mg Methylprednisolone
tavaer | 2020 | RCT | 20 TM/13F 267 2‘2}/ ‘/‘Shénh/ 40| Groun 2 gnass];ter musflle)
al. (16) (4/5/T)days roup 2: 8mg Dexamethasone (mas-
seter muscle)
Group 1: Control
Group 2: 20mg Methylprednisolone
Koger (masseter muscle)
etal. | 2014 | RCT | 44 18M/26F 29.6 48h/7 days 44 | Group 3: 20mg Methylprednisolone
17) (oral)
Group 4: 20mg Methylprednisolone
(intravenous)
2OM/3IF Mean: 27.55 Group 1: 40mg Methylprednisolone
Gho- Group 1: 8M/12F | Group 1:27.55 (masseter muscle)
lamier | 2021 | RCT | 60 : oA 24h (5/7) days | 60 Group 2: 40mg Methylprednisolone
al. (13) Group 2: 13M/7F | Group 2:27.25 (gluteal muscld)
Group 3: 8M/12F | Group 3: 25.7 Group 3: Control
Da-
Group 1: 8mg Dexamethasone (oral)
re:;vz;ie 2014 | RCT | 25 NR 25.9+6 24h/?gs72h/7 50 Group 2: 40mg Methylprednisolone
(19) (oral)
Group 1: 20mg Methylprednisolone
(masseter muscle)
Larsen 24h/72h/ Group 2: 30mg Methylprednisolone
etal. | 2021 | RCT | 52 16M/36F 27+6 7davs/] month 104 (masseter muscle)
(20 4 Group 3: 40mg Methylprednisolone
(masseter muscle)
Group 4: Saline solution
Selva Group 1: 40mg Methylprednisolone
el (masseter muscle)
rajer | 2014 | RCT | 10 O6M/AF 27+6 48h/7 days 20 Group 2: 40mg Methylprednisolone
al. (21)
(gluteal muscle)

NR: Not Reported; F: female; M: male.

Comparing methylprednisolone and dexamethasone
(Table 4), the pain increased over time in both groups
in the Alcantara et al. study (14); in the Srivastava et al.
(17) and Darawade et al. (20) studies, it decreased in the
methylprednisolone group and remained the same in the
dexamethasone group over time.

For the swelling analysis, Tables 4 show the results for
Tragus-Commissure and Canthus-Gnathion edema,
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respectively, reported in Koger et al's study (18). For
Tragus-Commissure, the experimental group has low-
er average values than the control group in all three
studies, and in both groups, the results decrease over
time. For Canthus-Gnathion, the experimental group
showed higher results on average than the control
group in all three studies; in both groups, the results
decreased over time.
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Table 2: Clinical outcomes design.

Methylprednisolone after extractions

Author Swelling assessment MMO ass:)sz;ll::ent
Alcantara ef Sum of the three measurements (corner of the VAS score
al. (13) eye/angle of the mandible-tragus/corner of the | Reduction in MMO from baseline value (0-10)

) mouth-tragus/pogonion)
Sum of 2 lines-corner of the eye to angle and
Lim et al. tragus to corner of mouth. Measure as % Maximum interincisal distance between VAS score
(14) change in baseline value. Reported in graphi- pre-operative and post-operative days (0-10)
cal data only
Sum of 2 lines-corner of the eye to angle and
Chu‘(glhsft al. tragus to corner of mouth. Measure as mean Reduction in MMO from baseline value V/?gj(c);)re
change in base value in mm
Srivastava ef | Lines: Tragus-Commissure + Gonion-external Reduction in MMO from baseline value VAS score
al. (16) canthus + gonion-commissure (0-10)
I TR . The distance between the upper and low-
Kog:(elr7§t al. | Lines: Cagﬁ‘fiﬁ?ﬁ?ig_ﬂ% téi%;lrf_commls_ er incisal borders of the central incisors NR
- HHagus-pog was measured using a digital caliper
Gholami et . . Maximum interincisal distance between VAS score
al. (18) Measured by ultrasound imaging pre-operative and post-operative days (0-10)
Darawade et Tape measuring method described by Ustun Measure of the distance between the right VAS score
al. (19) et al upper and lower central incisors with the (0-10)
) ’ help of a caliper
Maximum interincisal distance between
Lars(ezrb )et al. NR pre-operative V/(?EISOCOO)re
and post-operative days
Selvarai et al Distance between tragus-lip commissure, VAS score
(2{) *| gonion-lip commissure and gonion-external Measured with Caprovich callipers (0-100)

canthus of the eye using surgical silk thread

MMO: Maximum mouth opening; NR: Not Reported.

Table 3: Summary of studies on inter-incisal reduction.

Adminis- D Control (mm) Methylprednisolone (mm)
Author tration (n(:; Average | Average n Average Average n
route (48h) (7d) (48h) (7d)
Koger et al. (a) Oral 20 17.5 11.1 11 133 5.1 11
Koger et al.(b) v 20 17.5 11.1 11 8 1.7 11
Koger et al. (c) (rl\fl‘;:‘s’:::rr) 20 17.5 11 | n 77 1.6 11
MMO Chughetal.  |Submucosal | 40 |[7.2+4.54|1.442.45| 17 | 5.5+473 | 1.7+3.09 23
Darawade et al.(a) (rl\fl‘;:z:::rr) 40 NR 355 | 20 NR 8 20
Darawade e al.(b) ﬁ‘;ﬁfgﬁ‘; 40 | NR 355 | 20 NR 6.33 20
Selvaraj et al.(a) ﬁiﬁﬁ?ﬂff) 40 - - . NR 10.8 47
. Muscular
MMO Selvaraj et al. (b) (gluteal) 40 - - - NR 11.1 33
(Methylpred- Alcantara et al. Oral 40 - - - | 16.27+8.13 | 19.97+7.88 | 6.47+4.32
ol -
usofone Lim et al. Submucosal | 40 - - - 8 7 2
single group) v l
Srisvastava et al. useuiar 40 - - - NR 15.85 7.15
(masseter)
Darawade et al. Oral 40 - - - | 14.64+£7.30 | 17.97£7.09 | 5.82+3.88

NR: Not reported; IV: intravenous; MMO: Maximum mouth opening; h: hours; d: days.
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Table 4: Overview and summary of pain, edema (Tragus-Commissure), and edema (Canthus-Gnathion).

Dexamethasone (mm) - Pain .
Adminis- Dose Control (mm) - Edema Methylprednisolone (mm)
Author tration (mg) Average | Average Average | Avera-
route Preop. (Ist (2nd n | Preop. (Ist ge(2nd | n
period) | period) period) | period)
Alcantara | ) 40 ; 2 4 6 | - 1 2 16
etal.
. Srivastava | Muscular
Pain g (masseter) | 40 - 74660 | 6605 | 10 - 7+6.80 | 7645 | 10
(1* period: 24h/ Chuch Sub
2" period: 48h) e et | Su el | 40 - |53:325| NR 23 - 354313 | NR | 20
Darawade | () 40 - 25 15 |25 | - 15 15 | 25
etal
Edema Kgf‘z)et Oral 20 114 | 1264 | 1206 | 11 | 114 1220 | 175 | 1
(Tragus-
Commissure) Kol‘?‘;{))e’ v 20 114 126.4 1206 | 11 | 1166 | 1224 73 | 1
(1% period: 48h/ %
2period: 7d) | Kogerer | Muscular |, 114 | 1264 | 1206 | 11 | 1112 | 1146 L6 | 11
al. (¢) (masseter)
Edema Kg;fg)e’ Oral 20 92 98.3 95.1 1| 996 | 1036 | 1005 | 11
(Canthus-
Gnathion Koger ez v 20 92 983 95.1 11| 1096 | 1128 1103 | 11
al.(b)
(1* period: 48h/ -
2period: 7d) | Kogerer | Muscular | 5y | gy | gg3 951 | 11 | 1019 | 1029 | 1019 | 11
al. (c) (masseter)

NR: Not reported; Preop.: preoperatively; IV: intravenous; d: days; h: hours; mm: millimeters.

- Quality assessment and Statistical analysis

Fig.2 presentstherisk ofbiasfortheincluded RCTs. Three
studies had a low risk of bias, 2 had a moderate risk, and
4 had a high risk. Due to limitations in the included lit-
erature, the meta-analysis was only done for specific pa-
rameters. The careful selection of parameters was based
on the availability and comparability of data, guarantee-
ing the robustness and validity of the results obtained.
Fig. 3 shows the pain results after 24 hours and 7 days,
comparing the result of methylprednisolone with place-
bo (control). After 24 hours, Cochran's Q (p=0.15>0.05)
and 12=47%, it was observed moderate heterogeneity;
the forest plot shows that the effect of the meta-analysis
0.05 (95%CI [-0.45;0.55]) was not statistically significant
(p=0.85). After 7 days, the forest plot showed the effect
of the meta-analysis -0.08 (95%CI [-0.58;0.42]), which
was also not statistically significant (p=0.85). Analyz-
ing the data for the comparison between methylprednis-
olone and dexamethasone, Cochran's Q (p=0.31>0.05)
and [2=3%, it was concluded there was homogeneity be-
tween studies after 24 hours; the forest plot shows that
the effect of the meta-analysis 0.37 (95%CI [-0.14;0.88])
was not statistically significant (p=0.16).

Fig. 4 shows the inter-incisa/MMO reduction results
at 48 hours and 7 days. Given the results, Cochran's Q
(p=0.96>0.05) and 12=0% (A) and Q (p=0.37>0.05)
and 12=0% (B), it was concluded that there was homo-
geneity between studies about inter-incisa/MMO re-
duction at 48 hours and 7 days.
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The forest plot presented the most significant reduction
occurred in the methylprednisolone group, and the ef-
fect was 0.65 (95%CI [0.29;1.01]) (A) and 0.44 (95%CI
[0.09;0.80]) (B), respectively, statistically significant re-
sult (p<0.01 and p<0.05).

Discussion

The aim of this systematic review was to assess the ef-
fect of methylprednisolone in patients undergoing third
molar surgery, with a specific focus on post-operative
trismus, pain, and edema. This analysis was carried out
considering the predefined criteria, grouping all avail-
able randomized controlled trials (RCTs) that investi-
gated the use of methylprednisolone in comparison with
a control group, as well as in comparison with dexa-
methasone.

For the dosage of corticosteroids to be effective, it must
exceed the physiological production of the human body
(5-30mg/day) (23). The doses used in this review were
20 mg and 40 mg. The results of this review showed that
methylprednisolone was efficient in reducing pain, ede-
ma, and trismus. It is similarly observed in the litera-
ture, where the corticosteroids, e.g., dexamethasone and
methylprednisolone, showed the ability to inhibit the
immune system. It is an anti-inflammatory with analge-
sic and anti-allergic potential. Moreover, the toxicology
proved that both are safe at low dosages via oral or other
use routes (24). Therefore, careful instructions should
be passed to the patients when using glucocorticoids.
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Green (-) indicates that the study implemented robust measures, minimizing the risk of bias in the respective domain (Low risk); Yellow (*) sug-
gests that the study lacks clear information or details, making it difficult to determine the risk of bias (Uncertain); Red (+) indicates that the study
has significant limitations or flaws in design or execution, increasing the risk of bias (High risk).

Fig. 2: Overall Risk of Bias Assessment using RoB2 tool.
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Fig. 3: Meta-analysis results for pain after (A) 24h and (B) 7 days comparing methylprednisolone with placebo, and (C) after 24h
comparing methylprednisolone with dexamethasone.
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Fig. 4:Meta-analysis results for inter-incisal reduction after 48 hours (A) and after 7 days (B).

The literature has shown that methylprednisolone, at
standard doses, was considered more effective than
dexamethasone and prednisolone for treatments (25)
and five times more potent than hydrocortisone (26). It
suggests that methylation of prednisolone makes it more
potent by aiding interaction with a cellular target rather
than increasing its stability. Otherwise, the long-term
use of these medications and when used in high dos-
ages, may cause some undesired side effects (steroid
osteoporosis, steroid diabetes, delayed wound healing,
and are closely associated with mortality) (27). Meth-
ylprednisolone exhibited linear plasma protein binding
(average of 77%) and was moderately distributed into
tissue spaces; however, the volume of distribution of
prednisolone is only one-half that of methylpredniso-
lone, proving the superiority of this drug (28).

Within this context, the results of the present review re-
vealed after 48 hours and 7 days that dexamethasone
had lower inter-incisa/MMO reduction compared to
methylprednisolone (respectively, p<0.01 and p<0.05).
Agrawal et al's (29) results agree with the evidence
presented herein, reinforcing the efficacy of corticoste-
roids. This consistency strengthens the evidence of the
positive potential of corticosteroids in mitigating post-
operative trismus, providing additional support for their
effectiveness in promoting a more comfortable and ef-
fective recovery after third molar surgery (30).

Regarding pain, after 24 hours, there was no significant
effect between methylprednisolone and dexametha-
sone (p=0.16). This highlights the complexity of post-
operative pain, which is influenced by different factors
such as surgical trauma and the individual inflamma-
tory response and threshold. Variability in pain admin-
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istration and measurement methods between studies
may also have contributed to these results. Further-
more, the prophylactic oral intake of dexamethasone
8 mg was compared to 4 mg to verify the control of
the postsurgical edema after third molar extractions;
8 mg presented greater efficacy in the control of post-
surgical edema (31). The literature also suggests other
medications, such as the postoperative administration
of 30 mg prednisolone; it demonstrated relief for tris-
mus, swelling, and pain compared to non-steroidal anti-
inflammatory (NSAI) (control group); this fact shows
the potential of prednisolone. There was a significant
reduction of swelling (p<0.05) and higher MMO and
visual analogue scale (VAS) for the use of predniso-
lone, without any disturbance of wound healing or other
corticosteroid-related complications (32). In addition,
another medication typically prescribed is ibuprofen
(NSAI). Ibuprofen and methylprednisolone are the two
drugs largely used in this type of surgery (third molar
extraction) (2); Schultze-Mosgau et al. (33) showed that
the combination of both medications allowed to obtain
better analgesic and anti-inflammatory effects than the
separate use. Lopez Carriches et al. compared methyl-
prednisolone and diclofenac in reducing trismus (34).
Similarly, Bamgbose et al. also verified the absence of
differences in the control of trismus when they com-
pared a group medicated with dexamethasone and di-
clofenac versus using only diclofenac (35). On the other
hand, the results obtained by Troullos ef al. supported
the existence of differences between the tested groups,
with considerably lower trismus values in patients
medicated with methylprednisolone compared to those
medicated with ibuprofen (36).
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Comparing the methylprednisolone with the control
groups included, the pain parameter was observed after
24 hours and 7 days; in both periods, no significant effect
was observed in favor of methylprednisolone (p=0.85).
This suggests that methylprednisolone may not be more
effective than the control assessed in reducing pain at
these time intervals. However, it is essential to consider
that postoperative pain is a subjective experience and
can be influenced by various factors (such as the type
of surgery performed, the patient's psychological state,
the presence of pre-existing conditions, the quality of
pain management, and the level of social support) (37).
Subgroup analyses may provide additional insights into
the efficacy of methylprednisolone in different popula-
tions and surgical contexts (18). Another study (38) also
reported no significant differences in pain between the
groups treated with methylprednisolone and the control
groups at the same period. These results highlight the
need to consider postoperative pain as a multifaceted
experience influenced by a variety of factors and the
importance of more detailed analyses to understand the
effects of methylprednisolone on postoperative pain
management fully.

In 2023, a systematic study (11) recently compared
methylprednisolone versus dexamethasone's efficacy
in managing post-surgical pain, swelling, and trismus
after surgery. Some methodological differences were
observed compared to our study: 1. the present system-
atic study compared the results of methylprednisolone
with any other medication or no medication, while the
other systematic included articles that performed only
the comparison between dexamethasone versus meth-
ylprednisolone; 2. the authors included other databases
besides what was used in the present study, which can
obtain a different inclusion; 3. the authors considered
articles published without publication date or language
restrictions, whereas the present study included some
limitations (articles published in the last 10 years [2013-
2023] and English language); and 4. there was differenc-
es in the eligibility criteria comparing both systematic
studies. Otherwise, a similar result was found for dexa-
methasone, which had statistically significant and bet-
ter results than methylprednisolone in reducing trismus.
- Limitations of the Study

As a limitation, it is possible to verify that a low num-
ber of RCTs have been developed on the subject. Also,
many of the articles needed to have more crucial val-
ues. Several studies did not report complete measure-
ments, and many did not include standard deviations,
which made it impossible to include these studies in the
meta-analysis. In addition, the divergence in the mea-
sures used between the different studies represented a
significant challenge. For example, when assessing tris-
mus, we opted to use the inter-incisal reduction measure
since most of the available articles employed this spe-
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cific method, providing greater consistency and compa-
rability between studies. However, when trying to con-
vert data from articles that measured maximum mouth
opening to the inter-incisal reduction measure, we often
lost the standard deviation value, making it impossible
to calculate this crucial statistic for the meta-analysis
accurately. Similarly, there was significant variability in
the measurement methods used between the different
studies in assessing edema. This methodological het-
erogeneity and the lack of reported standard deviations
made it difficult to harmonize the data, limiting the pos-
sibility of carrying out a comprehensive and compara-
tive meta-analysis.

- Final considerations

Within the limitations of this study, it was possible to
verify that methylprednisolone efficiently treats pa-
tients safely after third molar extraction, reducing pain,
edema, and trismus. There was a positive trend for
edema reduction via masseter muscle; however, there
was no significant difference or comparable data avail-
able regarding pain, the best route of administration,
adverse effects, and patient post-operative comfort.
Methylprednisolone achieved better inter-incisal level/
MMO results than dexamethasone; otherwise, dexa-
methasone is preferable in minimizing postoperative
trismus, presenting superior potential in this specific
clinical context. All data should be carefully analyzed
due to the study's limitations, the small number of stud-
ies included, heterogeneity found, and the risk of bias
present. More RCT studies are recommended to con-
firm the findings of this study.
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