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Abstract

Background: The preemptive use of anti-inflammatory drugs, such as corticosteroids and NSAIDs, has the po-
tential to reduce pain, swelling and trismus following oral surgery. The aim of this study was to compare the
efficacy of dexamethasone and ketorolac tromethamine in reducing pain, swelling and trismus after mandibular
third molar removal.

Material and Methods: The researches implemented a triple-blind, randomized clinical trial. The study was con-
ducted with ASA T individuals aging between 18 and 35 years, which were randomized and submitted to two
interventions, one with 8mg dexamethasone and the other with 20mg ketorolac tromethamine given 1h before the
procedure. The primary predictor variable was the use of dexamethasone or ketorolac. The primary outcome vari-
able was the postoperative pain level, measured with a Visual Analogue Scale. The secondary outcome variables
were the amount of rescue analgesic consumed, swelling and trismus. Repeated-measures ANOVA and t-test for
paired samples were used to compare the means. Significance was set at p < 0.05.

Results: Fifty individuals were randomized and allocated to intervention, and the sample was composed of 40
subjects who completed the study (27 female and 13 male). Dexamethasone, when compared to ketorolac trometh-
amine, showed a significantly higher reduction in pain level at 8h, 16h, 24h, 32h, 40h and 72h, in swelling and tris-
mus at 24h, 48h, 72h and 7 days and in total number of rescue analgesics taken up to 72h postoperative (p < 0.05).
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Conclusions: The clinical performance of dexamethasone in controlling pain, swelling and trismus after mandibular
third molar removal was superior to ketorolac tromethamine’s.

Key words: Third Molar, anti-inflammatory agents, dexamethasone, ketorolac.

Introduction

The inflammatory process triggered by tissue trauma
from third molar surgery commonly results in pain,
swelling and trismus, and is responsible for significant
functional and aesthetic discomfort during the postop-
erative period (1,2).

In these cases, the preemptive use of anti-inflammatory
drugs has the potential to reduce the intensity and mor-
bidity of these events by inhibiting the inflammatory
response prior to surgical trauma (3-6). Two classes
of drugs commonly used for this purpose are cortico-
steroids and non-steroidal anti-inflammatory drugs
(NSAIDs) (2,7-9).

Corticosteroids are drugs capable of suppressing the in-
flammatory response and immune function at various
stages (10,11). The perioperative use of systemic corti-
costeroids is a common approach to control inflamma-
tory events after third molars removal, with potential
to reduce early and late swelling and trismus, although
its effects on pain control are controversial (5). Dexa-
methasone is a long-acting corticosteroid, a synthetic
analogue of prednisolone, which has a potent anti-in-
flammatory effect, mainly by promoting the synthesis
of regulatory proteins of the inflammatory process,
such as lipocortin and vasocortin (10-12).

NSAIDs are drugs which inhibit the Cyclooxygenase
(COX) enzyme involved in the synthesis of chemical
mediators of inflammation (13,14). NSAIDs are effec-
tive in the treatment of acute inflammatory conditions
and are employed to decrease postoperative swelling
and trismus, delay the onset and reduce the intensity of
pain following oral surgery, with fewer undesirable ad-
verse effects (2,7,9). Ketorolac tromethamine is a non-
selective COX inhibitor and has important analgesic,
anti-inflammatory and antipyretic properties (15).

Both dexamethasone and ketorolac tromethamine are
used effectively in the field of oral surgery in various
dosages and administration routes (6,12,15-17). How-
ever, currently available scientific literature is scarce
and points out the need for methodologically adequate
studies to compare these two drugs in order to elucidate
their impact on reducing morbidity in the postoperative
period and to adequately assess the optimal dosage and
the proper time and route of administration for preemp-
tive drugs in third molar surgery.

Thus, the objective of this study was to compare via
clinical parameters the anti-inflammatory effect of 8mg
dexamethasone orally and 20mg ketorolac trometh-
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amine sublingually when administered prior to impact-
ed mandibular third molars surgery. The specific aim
of this study was to determine the differences in pain
level, consumption of rescue analgesic, swelling and
mouth opening limitation (trismus) between the two
anti-inflammatory drugs. The investigators hypothesize
that the preemptive administration of corticosteroids is
more effective in controlling postoperative swelling
and trismus, although the preemptive administration
of NSAIDs is more effective in reducing postoperative
pain.

Material and Methods

- Study design

The investigators implemented a triple-blind random-
ized clinical trial design using the split mouth model.
The primary predictor variable was the use of Dexa-
methasone or Ketorolac Tromethamine. The study was
developed at the Dental Clinic of the University of Per-
nambuco, Arcoverde Campus, located in the Northeast
of Brazil, between July 2017 and April 2018, approved
by the Committee of Ethics of the University of Per-
nambuco, under protocol no. 1,952,038 and registry
CAAE 63926316.5.0000.5207 and performed according
to the Declaration of Helsinki, registered in the Brazil-
ian Registry of Clinical Trials — ReBEC (UTN: Ul111-
1194-9558) and conducted according to the Consolidat-
ed Standards of Reporting Trials (CONSORT).

All participants were informed of the objectives of the
research, as well as their risks and benefits, and those
who agreed to participate in the study signed the In-
formed Consent Form (ICF).

- Study population

The study population was composed of adult individu-
als who were indicated for surgical removal of mandib-
ular third molars with total or partial bone impaction.
The inclusion criteria of the study were: individuals
of both genders aging between 18 and 35 years, clas-
sified as ASA I according to the American Society of
Anesthesiologists, and who have two mandibular third
molars in similar positions according to the Pell and
Gregory’s and Winter’s classifications. To reduce the
risk of classification bias, the assessment of tooth posi-
tion was performed by a single subject expert PhD in
Oral and Maxillofacial Surgery in digital panoramic
radiographs.

Considering its influence on the surgical procedure and/
or on the evaluated outcome variables, the exclusion
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criteria for the study included: those individuals who
were allergic to any of the drugs used in the study; who
presented a disease or systemic condition that contra-
indicated the procedure; who were in gestation or lac-
tation period; who used chronic medications or other
substances that influence the inflammatory response;
who presented symptomatology compatible with local
infection at the time of the procedure; those for which
the total surgical procedure time was equal to or greater
than 40 minutes (7); who refused to adopt the drug regi-
men proposed by the study; or who refused to partici-
pate in the data collection steps.

- Randomization and blinding methods

By implementing the split mouth model, each partici-
pant underwent two surgical procedures, with wash-out
interval of at least three weeks between them (8). Prior
to the first procedure, randomization of the first side
to be operated (right or left) was performed using the
“heads or tails” technique using a coin, where the head
represented the right side and tails the left side.

The drug randomization was performed with the assis-
tance of the simple randomization service from Sealed
Envelope™ (available on: https:/www.sealedenvelope.
com/). After the assessment for eligibility, each par-
ticipant was assigned to a random code (A or B), which
determined the combination of tablets that were admin-
istered in the waiting room of the Dental Clinic, one
hour before the first surgical procedure, by an external
collaborator not involved in any of the data collection
or analysis stages. In this phase, we assured that half of
the subjects randomly received the code A and the other
half received the code B.

The combination of tablets to be administered in the
interventions were coded in A and B to guarantee the
blinding of the study. The code A represented a combi-
nation of 8mg oral dexamethasone (Aché Laboratorios
Farmacéuticos SA, Guarulhos, SP, Brazil) + sublingual
placebo. Thus, the code B represented oral placebo +
20mg sublingual ketorolac tromethamine (EMS Sigma
Pharma Ltda., Hortolandia/SP, Brazil). The tablets’
composition in combinations A and B was kept in secret
and only revealed after completing the full statistical
analysis of the data.

The placebo tablets were handled by the Pharmacy
School of the Federal University of Rio Grande do
Norte (Natal/RN, Brazil) in the same form, color and
size as the reference tablets with active principle and
were only used to guarantee the participants’ blinding,
given the difference between the administration routes
of these drugs.

The second surgical procedure was performed on the
contralateral side of the first procedure after the wash-
out period (7), with administration of the other combi-
nation of tablets.

For the blinding of this Clinical Trial, the participants,
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the surgeon, the examiner and the statistician did not
know the drug used in each intervention, thus providing
a triple blinding in the study.

- Surgical technique

The participants were submitted to a previous dental
consultation, where their sociodemographic character-
istics, vital signs, medical history and position of third
mandibular molars were evaluated and recorded in a
specific file.

The surgical procedures were performed by an expert
Oral and Maxillofacial Surgeon and started one hour
after administrating the anti-inflammatory drug. All
participants prophylactically received 1g of amoxicillin
orally and the antisepsis and aseptic chain maintenance
protocol were performed.

Local anesthesia of the inferior alveolar, lingual and
buccal nerves was performed using an anesthetic solu-
tion of 2% mepivacaine with 1:100,000 adrenaline (DLA
Pharmaceutical Ltda., Catanduva/SP, Brazil). The sur-
gical procedure to extract the impacted third molar was
performed with an incision in the distal region of the
gingival sulcus of the second molar and a side oblique
incision directed posteriorly towards the mandibular
ramus, and then the mucoperiosteal flap was raised.
Osteotomies and odontosection were performed with
hand-pieces and carbide burs No. 702 (Dentsply Inter-
national, New York, EUA) under sterile saline solution
irrigation according to the condition of the tooth impac-
tion. Elevators and forceps were used when necessary.
The primary closure of the wound was performed with
3-0 silk threads. At the end, direct compression with
sterile gauze was kept on the spot for 30 minutes. The
duration of the procedure was timed, considering the in-
terval between beginning the first incision and the end
of the last suture, and recorded in minutes at the end of
each procedure.

After the surgical procedure, each participant received
postoperative instructions and 10 tablets of 500mg di-
pyrone monohydrate (EMS Sigma Pharma Ltda., Hor-
tolandia/SP, Brazil) and were instructed to use them as
an oral rescue analgesic if there was any need for pain
relief, with a minimum interval of six hours between
doses.

- Evaluation of outcome variables

The primary outcome variable was postoperative
pain level. The secondary outcome variables were the
amount of rescue analgesic consumption, swelling and
trismus. All outcome variables were clinically and pro-
spectively evaluated during the study.

Postoperative pain level was measured using the Vi-
sual Analogue Scale (VAS) containing color param-
eters, face scales and pain categorization ranging from
0 (absence of pain) to 10 (severe pain). Subjects were
instructed to measure pain according to VAS before and
immediately after the surgical procedure, as well as at
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8-hour intervals during the first 72 hours and on the 7th
postoperative day. The total number of rescue analge-
sic tablets consumed postoperatively up to the first 72
hours and the exact moment of consumption of each
tablet were also recorded.

Swelling and trismus were measured by a blinded and
previously-trained examiner and the measurements
were performed prior to the surgical procedure (base-
line) in the immediate postoperative period (Oh), and at
intervals of 24h, 48h, 72h and 7 days after surgery.
Swelling was evaluated by measuring reference points
on the subject’s face with a tape measure. The follow-
ing reference lines were measured as described by Lau-
reano Filho et al. (16): 1) The distance from angle of
the mandible to the ear tragus (AnM-Tr); 2) The dis-
tance from angle of the mandible to the lateral palpebral
commissure (AnM-LPC); 3) The distance from angle
of the mandible to the nose wing (AnM-NW); 4) The
distance from angle of the mandible to the labial com-
missure (AnM-LC) (Fig. 1). The swelling quantification
was performed through the increase percentage in the
measurements obtained in the postoperative period in
relation to the baseline measurements. The anatomical
reference points were identified with permanent marker
brush to guarantee reproducing the measurement tech-
nique during the evaluation period.

A Y
Fig. 1: Reference points on the subject’s face and linear demarca-
tions for swelling measurement. 1. AnM-Tr; 2. AnM-LPC; 3. AnM-
NW; 4. AnM-LC.
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Trismus was evaluated based on the mouth opening lim-
itation. The interincisal distance (in millimeters) during
maximum mouth opening without pain was measured
with a calibrated digital caliper with reference to the
incisal edge of the upper and lower left central incisors
(7) and the mouth opening limitation was determined
by the difference in millimeters between the preopera-
tive baseline interincisal distance value and the values
obtained in the postoperative period.

- Statistical methods and analysis

The sample size calculation was performed in the Ope-
nEpi Version 3.01 statistical software through the mean
differences of the primary outcome variable between
the study groups in a pilot study (mean difference set as
1.5, with standard deviation of 1.94 and 2.76 for groups
A and B, respectively), establishing a 95% confidence
interval and 80% power, with type I error of 0.05. A
sample of 40 surgical procedures for each group was
determined.

The database of this study was built on IBM SPSS®
software version 20.0 platform (IBM Corp., Armonk,
NY, USA). This process was performed through dou-
ble-tabulation to minimize the risk of typing error,
where two different typists typed the same files in-
dependently. The statistical testing phase began upon
verification of agreement between the two databases.
The Kolmogorov-Smirnov test was used to test the nor-
mality of the variables. As all of the variables showed
normal distribution, the means were compared using re-
peated-measures ANOVA and t-test for paired samples.
A significance level of 5% (p < 0.05) was adopted for all
statistical tests.

Results

During the recruitment phase, 102 individuals poten-
tially eligible for the study were screened. Of these, 52
were excluded because they did not meet the inclusion
criteria, and therefore 50 participants were enrolled and
allocated to the interventions. According to the exclu-
sion criteria, there were 10 participants lost to follow-
up, and thus the data obtained from 40 individuals that
completed the study were used in the statistical analy-
sis phase, as shown in the CONSORT Flowchart (Fig.
2). The final sample of the study was composed by 27
women and 13 men, with age ranging between 18 and
27 years, with a mean of 22,05 = 2,47 years. Regard-
ing to ethnic background, the participants were mostly
white (n = 21) or brown (n = 18), and only one subject
was black. Clinical data of the participants and the de-
gree of impaction and the position of the mandibular
third molars according to Pell and Gregory and Winter
classifications are described in Table 1.



Med Oral Patol Oral Cir Bucal. 2021 Mar 1;26 (2):e141-50. Dexamethasone and Ketorolac in third molar surgery

[ Assessed for eligibility (n=102) ]

Excluded (n=52)
- Not meeting inclusion criteria (n=37)
- Declined to participate (n= 15

ENROLLMENT

[ Randomized (n=50) ]

l

Allocated to intervention (n= 50 )
- Received allocated intervention (n= 50 )
- Did not receive allocated intervention (n=0)

Lost to follow-up (n=10)
- Time of surgery >40 minutes (n=1)
- Postoperative infection (n=2 )
- Used other drugs during follow-up (n=5)
- Refused to go on postoperative examinations (n= 2 )

Analysed (n=40)
- Excluded from analysis (n= 0)

ALLOCATION

FOLLOW-UP

ANALYSIS

Fig. 2: Flow diagram of the participants according to CONSORT statement.

Table 1: Baseline clinical characteristics of the participants in dexamethasone and ketorolac tromethamine groups.

Variables Dexamethasone Group Ketorolac Tromethamine
Group
Blood Pressure mmHg (mean + SD)
Systolic (mean + SD) 118 + 6.78 118 £ 6.78
Diastolic (mean + SD) 76,5 +5.33 76,5 +5.33
Heart rate bpm (mean + SD)
Mean + SD 80.3 +9.93 | 80.3 +9.93
Respiratory rate /minute (mean + SD)
Mean + SD 18.7+2.93 18.7+2.93
Pell and Gregory Classification n Y% n %
TA 2 5.0 2 5.0
1T A 21 52.5 21 52.5
IIB 10 25.0 10 25.0
111 B 2 5.0 2 5.0
jlge 5 12.5 5 12.5
Winter Classification Y% n %
Mesioangular 18 45.0 19 47.5
Distoangular 1 2.5 1 2.5
Horizontal 9 22.5 8 20.0
Vertical 12 30.0 12 30.0

SD, standard deviation; mmHg, milimeters of mercury; bpm, beats per minute.
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The surgical procedure had an average duration of
20.75 + 8.3 min. in the dexamethasone group, and
20.97 £+ 7.4 min. in the ketorolac tromethamine group,
and this difference was not statistically significant (p =
0.880). During the intervention with dexamethasone,
32 (80%) individuals were submitted to osteotomy and
22 (55%) to tooth sectioning, while in the interven-
tion with ketorolac tromethamine, osteotomy was per-
formed in 29 (72.5%) individuals, and tooth sectioning
in 23 (57.5%).

When submitted to dexamethasone administration,
participants had lower levels of pain at all evaluation
times in the first 72 postoperative hours. A statistical-
ly significant difference was observed in the periods
of 8h, 16h, 24h, 32h, 40h and 72h. The comparison
between the averages of pain levels presented in the
postoperative period for dexamethasone and ketorolac
tromethamine is shown in Table 2.

In the dexamethasone group, 40% (n = 16) of the par-
ticipants did not consume any of the rescue analgesic
tablets, whereas this number was 27.5% (n = 11) for
ketorolac tromethamine. The average consumption
of rescue analgesic tablets by up to 72 hours with the
ketorolac tromethamine administration (2.02 + 1.94)
was higher than the mean value observed with dexa-
methasone (1.30 £ 1.53), with p = 0.026. In addition,

Dexamethasone and Ketorolac in third molar surgery

the mean time to ingest the first rescue analgesic tablet
was slightly lower with ketorolac tromethamine (10.02
+ 9.05) when compared to dexamethasone (10.65 =+
12.27), however there was no statistical significance in
this result (p = 0.558).

Table 3 shows the measures comparison of swelling
and trismus during the postoperative period. Dexa-
methasone presented better performance in relation
to the swelling and trismus means when compared to
ketorolac tromethamine. The results were statistically
significant (p < 0.01) for the variables “distance AnM-
NW?”, “distance AnM-LC” and “limitation of mouth
opening” at 24h, 48h, 72h and 7 days.
Repeated-measures ANOVA showed that the means
of pain (F = 3.341 [5.70 — 222.43], p = 0.004), swell-
ing (AnM-NW: F = 24.36 [3.20 — 125.08], p < 0.001;
AnM-LC: F =24.35[1.97 - 77.11], p < 0.001) and limi-
tation of mouth opening (F =4.782 [2.60 — 101.44], p =
0.006) differed significantly in function of the follow-
up time, favoring the group dexamethasone over the
group ketorolac in all these variables. Fig. 3 shows the
distribution of estimated means of pain, swelling and
limitation of mouth opening over the time.

No adverse events, accidents, or pre-, trans- or postop-
erative complications related directly or indirectly to
the use of the drugs under study were observed.

Table 2: Comparison of pain levels between dexamethasone and ketorolac tromethamine groups in different moments of postoperative period.

Pain level (V.A.S))
Postoperative time DZ’I’I‘I‘:::T‘;SI‘)’)M Ketom:::c]izzometh (pali)r:](;lltl-lfes o (Xlzllglszi)
(mean = SD)

Oh 0.02 +£0.15 0.02 +0.15 1.000 1.000
&h 242 +1.87 3.30 +£2.57 0.031* 0.031*
16h 1.05+1.29 2.35+2.24 <0.001* <0.001*
24h 1.00 £ 0.96 175+ 1.82 0.002* 0.002*
32h 092+ 1.14 1.85+ 1.64 0.001* 0.001*
40h 0.92 +1.49 1.40 + 1.86 0.040%* 0.040%*
48h 0.97 + 1.40 1.50 + 1.78 0.059 0.059
56h 1.12+1.53 1.45+1.94 0.373 0.373
64h 0.82+1.63 1.05 + 1.60 0.277 0.277
72h 0.65 +1.07 1.12 £ 1.65 0.007* 0.007*

7 days 0.22 +0.89 0.20+0091 0.905 0.905

V.A.S., Visual Analogue Scale; * p <0.05.
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Table 3: Comparison of swelling and trismus (mouth opening limitation) between dexamethasone and ketorolac tromethamine groups in dif-
ferent moments of postoperative period.

Postoperative time Dexamethasone Ketorolac Tromethamine p Value
AnM - Tr % (mean + SD) % (mean = SD) Paired t-test ANOVA
24h 0.03 +0.19 0.58 +1.33 0.014* 0.014*
48h 0.15+0.47 0.67 + 1.52 0.056 0.056
72h 0.24 + 0.69 0.34+1.18 0.599 0.599
7 days 0.03 +0.19 0.08 +0.38 0.419 0.419
AnM - LPC % (mean + SD) % (mean + SD) Paired t-test ANOVA
24h 0.11 +0.34 0.47 + 1.11 0.054 0.054
48h 0.16 + 0.47 0.61 +1.47 0.073 0.073
72h 0.13+0.44 0.36 +0.97 0.175 0.175
7 days 0.05+0.24 0.05+0.23 0.949 0.949
AnM - NW % (mean + SD) % (mean + SD) Paired t-test ANOVA
24h 1.56 + 1.99 5.16 +2.80 <0.001* <0.001*
48h 2.22+2.50 5.41 +3.31 <0.001* <0.001*
72h 147 £ 1.94 3.68 +2.79 <0.001* <0.001*
7 days 0.12 +£0.32 1.33+2.19 0.001* 0.001*
AnM-LC % (mean = SD) % (mean + SD) Paired t-test ANOVA
24h 2.86 +3.08 9.10 +5.90 <0.001* <0.001*
48h 4.03 +3.83 9.61 + 6.69 <0.001* <0.001*
72h 2.54 +£3.26 6.71 = 4.89 <0.001* <0.001*
7 days 0.28 + 0.86 2.08 +3.35 0.001* 0.001*
Mouth opening limitation mm (mean + SD) mm (mean + SD) Paired t-test ANOVA
24h 15.82 + 8.76 19.50 + 9.29 0.010* 0.010*
48h 14.87 + 8.68 19.12 +9.35 0.008* 0.008*
72h 11.57 £ 8.51 15.82 £ 10.05 0.003* 0.003*
7 days 6.65 = 7.14 11.87 + 10.58 <0.001* <0.001*

AnM, angle of the mandible; Tr, ear tragus; LPC, lateral palpebral commissure; NW, nose wing; LC, labial comissure; SD, standard deviation; * p <0.05.

Fig. 3: Distribution of estimated means of pain, swelling and limitation of mouth opening for dexamethasone and ke-
torolac tromethamine groups over the time.

Pain scores (VAS)

Limitation in mouth opening (mm)

48h 72h 7 days
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Discussion

The purpose of this study was to assess the anti-inflam-
matory efficacy of a single dose of 8mg dexamethasone
orally when compared to a single dose of 20mg ketoro-
lac tromethamine sublingually when administered one
hour prior to impacted third molar surgery. This study
refuted the hypothesis that the preemptive administra-
tion of NSAIDs is more effective in reducing postop-
erative pain, as Dexamethasone showed better results
in controlling pain, swelling and trismus following im-
pacted third molar surgery when compared to ketorolac
tromethamine. Several studies demonstrating the anti-
inflammatory efficacy of dexamethasone and ketorolac
tromethamine alone are available in the literature (6,15-
20). However, this is the first study to compare the ef-
fect of these two drugs through the clinical parameters
of pain, swelling and trismus when administered in a
single preoperative dose.

Moreover, this study assesses the anti-inflammatory ef-
fects of preoperative sublingual ketorolac in impacted
third molar surgery, when most available studies fo-
cused on the intravenous route (6,19,20). Although the
administration of an initial dose of ketorolac trometh-
amine via the sublingual route is considered an off la-
bel practice in the U.S.A., in some countries, such as
Brazil, it is only available in sublingual or injectable
formulations (21). In view of that, the sublingual route
can be considered a self-administered, safe and more
comfortable alternative to parenteral routes, with little
clinical research on its efficacy in the field of oral sur-
gery (15,21).

Postoperative pain is modulated by the release of chem-
ical mediators of inflammation, which act to sensitize
the peripheral nociceptors at the injury site, resulting
in hyperalgesia (14,22,23). Studies using microdialy-
sis found a directly proportional correlation between
pain intensity after mandibular third molar surgery and
Prostaglandin E2 (PGE2), Thromboxane B2 (TxB2) and
Bradykinin levels at the surgical site (14,22,24). The
role of corticosteroids in managing postoperative pain
is still not fully understood (5,7,16,18). In these cases,
the reduced swelling together with depression of brady-
kinin and histamine levels seems to contribute to pain
reduction (10,11,23,24). Although some studies show a
poor analgesic effect (12,16,18,22) associated with an
insufficient reduction in local PGE2 levels with dexa-
methasone use (22,25), in the present study this cor-
ticosteroid was shown to be better than ketorolac tro-
methamine in reducing postoperative pain and the use
of rescue analgesics.

Available studies point to the efficacy of ketorolac tro-
methamine in controlling moderate to severe pain, with
effective reduction of PGE2 and TxB2 levels in the first
hours of the postoperative period. However, none of
these studies evaluated their analgesic effect in a single
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dose for a period greater than 12h (6,14,17,19,20,22).
The results found by Ong et al. (6) for this drug sug-
gest short lasting action with a limited long-term effect,
which may be justified by its short half-life of approxi-
mately Sh (15). This factor may justify its worse per-
formance in the present study, considering the 8h in-
terval between the immediate postoperative period and
the second pain assessment. Additionally, the reduced
mean time to ingest the first rescue analgesic medica-
tion observed in kerotolac group, although not stati-
scally significant, could be related to the duration of its
half-life. Similarly, in a systematic review, Costa et al.
(4) evidenced the limited potential of other NSAIDs in
preemptive analgesia.

Other clinical trials comparing the analgesic effect of
NSAIDs and corticosteroids in several pharmacologi-
cal protocols showed statistically similar results for
both classes (26-28) or higher for corticosteroids (29),
in agreement with the results obtained in this study.
Although several articles address the evaluation of post-
operative pain with using ketorolac tromethamine in
various dosages and administration routes (6,17,19,20),
few studies have also evaluated the evolution of swell-
ing and trismus in this period (28), while the effect of
dexamethasone and other corticosteroids in these out-
comes is better documented (12,16,18).

The formation of swelling after surgical trauma is
mainly related to the vascular events of the inflamma-
tory process, which promote vasodilation and increase
vascular permeability, with consequent change in the
local hydrostatic and osmotic pressures (23). The ex-
pected peak for swelling usually occurs between 48h
and 72h after the procedure (7,8,12,16,18,27,29), similar
results to those shown in the present study.
Corticosteroids are more effective than NSAIDs in con-
trolling swelling (5,10,11). This is probably due to the
combined action of lipocortin promotion, which acts on
the inhibition of Phospholipase A2, and vasocortin, a
histamine release inhibitor, which provide wider sup-
pression of the inflammatory process, in addition to in-
hibiting the synthesis of eicosanoids (10,11).
Corticosteroids with intermediate action duration did
not present a significant difference in reducing swelling
when compared to NSAIDs (27). However, dexametha-
sone, which has longer lasting action, provides greater
reduction of swelling even when compared to meth-
ylprednisolone (18). In this sense, the long-term anti-
inflammatory action seems to play an important role in
control of swelling in view of its late development in
acute inflammation.

In a clinical trial comparing dexamethasone in a single
preoperative dose and ketorolac tromethamine admin-
istered continuously until the second postoperative day,
Oliveira et al. (28) did not observe a significant differ-
ence in pain evaluation and swelling, which reinforces
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the hypothesis that the deficit in the anti-inflammatory
effect of ketorolac tromethamine in this study is related
to its short half-life, about ten times lower than that of
dexamethasone.

A wide variation in swelling assessment methods is ob-
served in the literature, and the distance between ana-
tomical points on the face is the most used for its cost-
benefit and practicality (9,16,27). In the present study,
the variation in the distance AnM-Tr and AnM-LPC
due to swelling was not statistically significant. This
was due to the fact that the anatomical location of the
swelling after mandibular third molar surgeries did not
significantly affect these regions.

Trismus, characterized by limited buccal opening, is a
common complication after oral surgeries, with nega-
tive impact on daily functions and quality of life (1,2).
The evaluation of postoperative trismus through in-
terincisal distance is a well-established and widely used
method (5). There is evidence that corticosteroids are
more effective in controlling trismus when compared
to NSAIDs (5,27,28), which supports the results found
in the present study. Reducing trismus is thought to be
directly proportional to the reduction of pain and swell-
ing, although the exact mechanism by which this pro-
cess occurs has not yet been fully elucidated (7,18,30).
Although adverse reactions are well described for both
dexamethasone and ketorolac tromethamine (2,15),
none were observed during the course of this study.
Both drugs can safely be used in ASA I subjects under-
going oral surgery.

Regarding to study limitations, researchers sought to
reduce the risk of bias by controlling for confound-
ing variables such as age, surgical time, and impacted
tooth position, which were similar in both groups, as
shown in results. The inter-individual variables were
controlled using the split mouth model, where each par-
ticipant functioned as their own control, however mi-
nor variation in tooth position and degree of impaction
between the right and left sides of the same individual
could have been a potential confounder. In an attempt to
control other factors that could influence the evaluated
inflammatory outcomes, cases where the procedure
lasted longer than 40 minutes, use of other drugs during
the follow-up period and postoperative infection were
excluded from this analysis (per-protocol analysis), as
stated in exclusion criteria and supported by several
similar studies (3,7,8,12,19,28).

The major limitation of this study is related to the as-
sessment of postoperative pain. The level of pain was
recorded in a self-reported file, which could lead to
some inaccuracy and inter-individual variation in data
recording; however, the V.A.S method to assess pain
is widely used and accepted in scientific investigation.
Moreover, the results could have been more elucida-
tive if the pain levels in early postoperative period (< 8
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hours) were assessed in short intervals to allow evalua-
tion of short-term analgesic effect of both drugs.

The main strength of this research was its design that
consisted in a triple-blinded randomized controlled
clinical trial and included a prospective evaluation with
multiple anti-inflammatory outcomes assessment dur-
ing a clinically relevant postoperative period.

In conclusion, the clinical performance of dexametha-
sone in controlling postoperative inflammatory events
was superior to that of ketorolac tromethamine in all
evaluated parameters, which seems to be related to the
particularities of its broad anti-inflammatory action
mechanism and prolonged half-life. Thus, it is a more
accessible and suitable option for preemptive adminis-
tration in oral surgery.
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