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Abstract. This study aimed to compare the effect of nimesulide and ketoprofen on
inflammatory parameters related to the surgical removal of third molars. A split-
mouth, prospective, randomized, double-blind study was conducted in patients
undergoing removal of four third molars. Eighteen eligible patients were allocated
to one of two groups to receive treatment two times a day with either ketoprofen
100 mg or nimesulide 100 mg for a period of 3 days. The rescue medication intake
(number) and pain intensity were evaluated at 6, 12, 24, and 48 h, and at 7 days
postoperatively. Swelling and maximum mouth opening were evaluated at 24 h,
72 h, and 7 days postoperatively. The peak pain score occurred at 6 h after surgery
in the nimesulide group and at 12 h in the ketoprofen group. There was no
statistically significant difference between the groups, although pain relief was
observed after 48 h in the nimesulide group and after 7 days in the ketoprofen group.
For each group, there was a statically significant difference in pain scores among the
studied periods (P < 0.0001). None of the patients required rescue medication.
There was a statistically significant difference in maximum mouth opening between
the preoperative and postoperative periods (P < 0.0001). Ketoprofen and
nimesulide were effective at controlling pain, swelling, and trismus after the
surgical removal of third molars.
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The surgical removal of impacted third
molars is considered the most common
outpatient procedure among oral surger-
ies.1–3 Normally, an inflammatory reac-
tion with pain, swelling, and trismus is
observed as a result of this procedure.1–3

The removal of third molars is commonly
associated with a significant change in
quality of life,4 particularly during the first
three postoperative days.5 Therefore, it is
necessary to take measures to control the
postoperative inflammatory events. Such
measures include cryotherapy,6 laser ap-
plication,7 and NSAIDs (non-steroidal an-
ti-inflammatory drugs).8,9

Nimesulide (4-nitro-2-phenoxy meth-
ane sulfonanilide) belongs to the group
of sulfanilamide derivatives, differing
from other NSAIDs by presenting a sul-
fonanilide radical rather than a carboxylic
radical.9 This drug is a partially selective
cyclooxygenase 2 enzyme (COX-2) inhib-
itor, used for the treatment of acute pain,
such as that associated with osteoarthritis.
It is currently accepted for use in countries
of different regions of the world, including
Europe, Latin America, and Asia. Nime-
sulide has shown efficacy in the treatment
of acute pain associated with different
diseases, such as back pain, toothache,
postoperative pain and inflammation,
and headache and migraine.9–13 Its effi-
ciency has been evaluated in more than
200 clinical studies, which have included
more than 90,000 patients with inflamma-
tory and acutely painful conditions.9 The
use of nimesulide in the symptomatic
treatment of inflammatory pain is sup-
ported by the rapid onset of the analgesic
drug effect, which becomes apparent at
15 min after its administration. Thus,
nimesulide is a valuable option when
the rapid relief of pain is required.14,15

Ketoprofen is an effective inhibitor of
cyclooxygenase and prostaglandin synthe-
sis,16 demonstrating antipyretic, analgesic,
and anti-inflammatory properties.17,18 This
drug has been used in the treatment of
musculoskeletal disorders, and evidence
from clinical studies suggests that ketopro-
fen is as effective as other anti-inflamma-
tories in the reduction of postoperative pain
and discomfort.8 Following third molar
removal, this drug relieves pain approxi-
mately 25.5 min after its administration.19

Several clinical trials have been con-
ducted to compare the actions of acetami-
nophen,1,19,20 ibuprofen,19 ketorolac,21

meloxicam,22 ketoprofen,8,20,23,24 and
nimesulide22,24 in the control of inflamma-
tory events after third molar surgery. To
date, only one study has been performed
to compare the effects of nimesulide and
ketoprofen on the inflammation caused by
this surgical procedure, and the drugs were
administered rectally.25 Therefore, we
present the results of a split-mouth, pro-
spective, randomized, double-blind trial
aimed at assessing and comparing the
effects of orally administered nimesulide
and ketoprofen on pain, swelling, and tris-
mus in patients undergoing the surgical
removal of four third molars under local
anaesthesia.

Materials and methods

Study design and sample

The present prospective, single-centre,
randomized, double-blind pilot study
using a split-mouth design was conducted
on patients recruited from the division of
oral and maxillofacial surgery of the uni-
versity hospital who required third molar
extraction. This study was approved by the
university hospital ethics committee and
was performed in accordance with the
Declaration of Helsinki. Patient recruit-
ment was conducted between April 2011
and June 2012 and followed the guidelines
of the CONSORT statement.26

This study included healthy subjects
(ASA classification I; American Society
of Anesthesiologists) of both genders,
aged 18–35 years, with an indication for
removal of their four third molars and no
periodontal disease. The subjects were
able and willing to cooperate with the
protocol and to sign an appropriate written
informed consent form. Furthermore, to
standardize the sample, each patient had to
have similar patterns of tooth and root
formation, position, and impaction degree
between the upper and lower third molars
of the right and left sides of the mouth.27

Patients were excluded if they fulfilled at
least one of the following criteria: smoker,
pregnant or breast-feeding, using medica-
tions that interact with the drugs used in
this study, have orthodontic bands on the
second molars, a known allergy to
NSAIDs, a systemic chronic disease, signs
of any pre-existing acute inflammatory or
infectious condition, or a history of
NSAID use in the past 21 days. Patients
who did not follow the indicated recom-
mendations or whose surgery exceeded
2 h were removed from this study. Patients
who did not return for reassessment were
also removed.

Patient data were recorded preoperative-
ly and according to a standardized clinical
examination, and included gender, age,
systemic conditions, periodontal status,
haemogram parameters, platelet count, in-
ternational normalized ratio (INR) value,
and blood glucose. Orthopantomograms
were required to evaluate tooth variables
such as position, Pell and Gregory28 and
Winter29 classifications, tooth/root forma-
tion, and degree of impaction.

Patients were scheduled for surgery at
two separate clinical sessions (one side at
a time) at least 3 weeks apart. Each person
had both upper and lower third molars
removed at the same time on the involved
side. Subjects were allocated to one of two
groups according to a computer-generated
randomization code to receive treatment
two times a day with either ketoprofen
100 mg or nimesulide 100 mg (one tablet
every 12 h for 3 days). The study drugs
were dispensed as identical tablets by a
blinded collaborator. Prior to the surgical
procedure, the method of allocation con-
cealment of the right and left sides of the
mouth was followed, as described by
Bezerra et al.27 Antibiotic prophylaxis
was not adopted for the surgical procedure.

Surgical overview

All patients were submitted to a standard-
ized surgical technique performed in an
outpatient setting under local anaesthesia,
followed by strict biosafety control. One
surgeon with 5 years of experience in
dentoalveolar surgery performed all of
the surgical procedures. The same surgical
procedure was adopted for both sides of
the mouth, aiming to reduce the bias re-
lated to the intraoperative trauma. Local
anaesthesia with 2% mepivacaine associ-
ated with 1:200,000 epinephrine (three
cartridges) was administered. A mucoper-
iosteal flap was raised and bone removal
and/or tooth sectioning was performed.
The surgical wound was closed using a
4–0 silk suture.

After surgery, 750 mg of acetamino-
phen was allowed as rescue medication
for 7 days if necessary. The postoperative
recommendations were carefully read and
explained to the patient, in particular the
need for a liquid and cold diet for 24 h,
rigorous oral hygiene, and to avoid mouth-
wash. Patients were informed that they
should contact the surgeon by telephone
in the case of persistent bleeding or any
other complications such as fever.

Outcome measures

The primary outcome of the study was the
occurrence of postoperative pain. Mea-
surement of this outcome considered both
the pain intensity and the need for rescue
analgesia. Postoperative pain intensity
was measured using a 10-cm visual ana-
logue scale (VAS) ranging from 0 (absence
of pain or discomfort) to 10 (maximum pain
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Fig. 1. Facial measurements for the assessment of postoperative swelling. Blue lines: tragus to
the external corner of the eye (Tr–Exo), tragus to the nasal border (Tr–Al), tragus to the labial
commissure (Tr–Che), and tragus to the soft pogonion (Tr–Pog’). Red lines: angle of the
mandible to the external corner of the eye (Go–Exo), angle of the mandible to the nasal border
(Go–Al), angle of the mandible to the soft pogonion (Go–Pog’), and angle of the mandible to the
labial commissure (Go–Che).
or discomfort). Before starting the treat-
ment, each patient received an explanation
about how to measure pain intensity on this
scale. Study participants were asked to
record the pain intensity score at 6, 12,
24, 48, and 72 h, and 7 days following
surgery. Additional analyses included the
evaluation of time to re-medication, which
was defined by Ong et al.30 as ‘the time
from the end of surgery until the intake of
rescue medication became necessary for
the patient’. The number of patients requir-
ing acetaminophen after the surgical pro-
cedure and the number of analgesics
consumed during the study period were
recorded.

The secondary outcome was the occur-
rence of postoperative inflammatory
events. The following measurements were
performed to evaluate postoperative
swelling on the facial side receiving sur-
gery (Fig. 1): tragus to the soft pogonion
(Tr–Pog’), tragus to the external corner of
the eye (Tr–Exo), tragus to the nasal bor-
der (Tr–Al), tragus to the labial commis-
sure (Tr–Che), angle of the mandible to
the external corner of the eye (Go–Exo),
angle of the mandible to the nasal border
(Go–Al), angle of the mandible to the soft
pogonion (Go–Pog’), and angle of the
mandible to the labial commissure (Go–
Che). The differences between the preop-
erative values (baseline) and those mea-
sured at 24 h, 72 h, and 7 days after
surgery were compared.

To estimate trismus, maximum mouth
opening was measured in millimetres be-
tween the upper and lower central incisors
using a calibrated sliding caliper (Thera-
Bite Range-of-Motion Scales), preopera-
tively (baseline) and at 24 h, 72 h, and 7
days after surgery.

Statistical analysis

Standard statistical evaluation included
the Kolmogorov–Smirnov test to evalu-
ate the normality of the distributions.
Pain scores and facial distances did not
follow the Gaussian pattern of normality,
differing from maximum mouth opening,
which did. The Mann–Whitney test was
used for comparisons of pain scores and
facial distances between the ketoprofen
and nimesulide groups. The Friedman
test (Dunn post hoc test) was used to
assess the same variables (pain score and
facial distances) among each of the fixed
postoperative time intervals. One-way
analysis of variance (ANOVA; Tukey
post hoc tests) and the t-test were used
to assess the means of maximum mouth
opening. All data were expressed as
the mean � standard deviation (SD).
Statistical significance was set at
P < 0.05.

Results

The composition of the final sample in the
present study was in accordance with the
characteristics of clinical trials using
‘split-mouth’ as the study design. The
experimental units randomly allocated to
interventions in split-mouth models are
expressed by divisions of the mouth
(e.g. dental arches/sides), allowing better
control of individual biological responses
with a reduced number of recruited indi-
viduals. A total of 744 patients were
assessed for eligibility in this study
(Fig. 2); 724 did not meet the study crite-
ria, one was removed because orthodontic
treatment was started with banding of the
second molars, and one did not return for
follow-up. Among the excluded persons,
there were cases with overlapping exclu-
sion criteria. Thus, an order of priority was
adopted for the exclusion criteria.

The study sample comprised 18
patients. There were 16 females (88.9%)
and two males (11.1%) and they ranged in
age from 18 to 35 years (mean age
19 � 4.4 years). The lower third molars
(n = 36) were characterized as 1A
(n = 16), 1B (n = 10), 2A (n = 4), and
2B (n = 6) according to the Pell and Gre-
gory classification (P > 0.05; Chi-square
test), and as horizontal (n = 2), mesioan-
gular (n = 16), and vertical (n = 18)
according to the Winter classification
(P > 0.05; Chi-square test). The upper
third molars (n = 36) were characterized
as A (n = 22), B (n = 8), and C (n = 6)
according to the Pell and Gregory classi-
fication (P > 0.05; Chi-square test), and as
mesioangular (n = 2), vertical (n = 10),
and distoangular (n = 24) according to
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Fig. 2. Flow chart of patient recruitment into this study according to the CONSORT statement.
the Winter classification (P > 0.05; Chi-
square test). The average duration of sur-
gery was 29.9 (�7.2) min; extractions on
the left side took 30.4 (�7.3) min, while
those on the right side took 29.4
(�7.3) min.

Pain intensity

Comparisons of pain intensity between the
groups at each observation time point
did not reveal any statistically significant
Table 1. Pain intensity scores over the study pe

Period after surgery
P

Ketoprofen

6 h 2.611 � 1.914
12 h 2.889 � 3.085
24 h 1.667 � 2.249
48 h 1.611 � 2.547
72 h 0.9444 � 1.79
7 days 0.1111 � 0.47
Total 1.639 � 2.318
P-value <0.0001 

SD, standard deviation.
a Statistically significant difference between 6
b Statistically significant difference between 6
c Statistically significant difference between 6
d Statistically significant difference between 1
difference (Table 1). Figure 3 illustrates
the change in the mean postoperative pain
scores across the different observation
time points of the study (6, 12, 24, 48,
and 72 h, and 7 days). The comparison of
all observation periods among each group
and between the groups showed a statisti-
cally significant difference using the
Friedman test (P < 0.0001). In the keto-
profen group, the Dunn post hoc test iden-
tified a difference between the time points
of 6 h and 7 days, and between 12 h and
riod for the ketoprofen and nimesulide groups.

ain score (mean � SD)

 Nimesulide
a 2.611 � 1.852a,b,c

d 2.000 � 2.612 

 1.278 � 2.191 

 1.444 � 2.791b

8 0.8889 � 1.937c

14a,d 0.2222 � 0.6468a

 1.407 � 2.209 

<0.0001 

 h and 7 days.
 h and 48 h.

 h and 72 h.
2 h and 7 days.
7 days (Fig. 4A). In the nimesulide group,
a statistically significant difference was
found between the time points of 6 h
and 48 h, 6 h and 72 h, and 6 h and 7 days
(Fig. 4B).

Time to rescue analgesia

After the standardized administration of
the study drugs in both groups, only one of
the patients required a drug for rescue
analgesia during the observation period
P-value Test

0.9872 Mann–Whitney
0.4395 Mann–Whitney
0.4856 Mann–Whitney
0.5836 Mann–Whitney
0.7707 Mann–Whitney
0.5744 Mann–Whitney
0.4653 Mann–Whitney

Friedman/post hoc Dunn
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Fig. 3. Mean pain intensity scores (VAS) over the study period.
of the study. The patient requiring a rescue
drug was removed from the analyzed sam-
ple because she took a drug other than
acetaminophen 750 mg.

Facial swelling and trismus

At each observation point, there was
no statistically significant difference in
Fig. 4. Pain scores (mean � SD) in (A) the ke
Maximum mouth opening (mean � SD) before su
standard was the preoperative value); *statisticall
post hoc test); ystatistically significant difference
the mean linear distances between
the two studied groups (P > 0.05). How-
ever, comparing all observation periods
between themselves and by group
(Table 2), a statistically significant
difference was observed for the distances
Tr–Al (ketoprofen, P = 0.0029), Tr–
Che (ketoprofen, P = 0.0026; nimesulide
P < 0.0001), Tr–Pog’ (ketoprofen,
toprofen group, and (B) the nimesulide group; 

rgery (baseline) and after surgery in (C) the ketop
y significant difference (P < 0.05) in relation to th

 (P < 0.05) in relation to the 24 h postoperative 
P < 0.0001; nimesulide, P = 0.0008),
Go–Exo (nimesulide, P = 0.0437),
Go–Al (nimesulide and ketoprofen,
P < 0.0001), Go–Pog’ (ketoprofen,
P = 0.0087; nimesulide, P < 0.0001),
and Go–Che (ketoprofen, P = 0.0004;
nimesulide, P < 0.0001). Table 3 shows
the differences between measurements
in the preoperative and postoperative
periods.

With regard to maximum mouth open-
ing, there was no statistically significant
difference (P > 0.05) between the preop-
erative (baseline) and postoperative peri-
ods (24 h, 72 h, and 7 days) of observation
when ketoprofen was compared with
nimesulide (Table 4). Individually,
ketoprofen and nimesulide showed a
statistically significant difference in the
maximum mouth opening when the pre-
operative value was compared to the post-
operative periods (24 h, 72 h, and 7 days)
(P < 0.0001; one-way ANOVA and
Tukey post hoc test). For both groups,
there was a statistically significant differ-
ence at 24 h and 72 h after surgery
*P < 0.05, statistically significant difference.
rofen group, and (D) the nimesulide group (the
e preoperative measurement (ANOVA/Tukey
measurement (ANOVA/Tukey post hoc test).



Nimesulide and ketoprofen in third molar surgery 881

Table 2. Assessment of postoperative swell-
ing: P-values for differences in measurements
between the preoperative and all postopera-
tive periods.

Distances
P-valuea

Ketoprofen Nimesulide

Tr–Exo 0.1873 0.9311
Tr–Al 0.0029b 0.1621
Tr–Che 0.0026b <0.0001b

Tr–Pog’ <0.0001b 0.0008b

Go–Exo 0.0775 0.0437b

Go–Al <0.0001b <0.0001b

Go–Pog’ 0.0087b <0.0001b

Go–Che 0.0004b <0.0001b

Tr–Exo, tragus to the external corner of the
eye; Tr–Al, tragus to the nasal border;
Tr–Che, tragus to the labial commissure;
Tr–Pog’, tragus to the soft pogonion;
Go–Exo, angle of the mandible to the external
corner of the eye; Go–Al, angle of the mandi-
ble to the nasal border; Go–Pog’, angle of the
mandible to the soft pogonion; Go–Che, angle
of the mandible to the labial commissure.

a Friedman/post hoc Dunn test.
b Statistically significant difference.

Table 3. Differences in the facial distance measu
postoperative values.

Distances
Difference in c

Ketoprofen 

24 h
Tr–Exo 0.05 � 0.08 

Tr–Al 0.17 � 0.50 

Tr–Che 0.35 � 0.25 

Tr–Pog’ 0.38 � 0.34 

Go–Exo 0.21 � 0.33 

Go–Al 0.33 � 0.33 

Go–Pog’ 0.14 � 0.29 

Go–Che 0.38 � 0.28 

72 h
Tr–Exo 0.04 � 0.15 

Tr–Al 0.89 � 0.32 

Tr–Che 0.25 � 0.28 

Tr–Pog’ 0.33 � 0.27 

Go–Exo 0.12 � 0.35 

Go–Al 0.24 � 0.30 

Go–Pog’ 0.06 � 0.24 

Go–Che 0.27 � 0.32 

7 days
Tr–Exo 0.02 � 0.15 

Tr–Al 0.33 � 0.42 

Tr–Che 0.89 � 0.26 

Tr–Pog’ 0.07 � 0.23 

Go–Exo 0.03 � 0.09 

Go–Al 0.03 � 0.09 

Go–Pog’ 0.02 � 0.07 

Go–Che 0.04 � 0.17 

SD, standard deviation; Tr–Exo, tragus to the ex
nasal border; Tr–Che, tragus to the labial comm
Go–Exo, angle of the mandible to the external cor
the nasal border; Go–Pog’, angle of the mandib
mandible to the labial commissure.

a Friedman test.
(P < 0.05; t-test) in comparison with the
baseline value for maximum mouth open-
ing (Fig. 4C, D). In addition, there was a
statistically significant difference in max-
imum mouth opening at 72 h and at 7 days
postoperative (P < 0.05; t-test) when
compared with the 24 h postoperative pe-
riod (Fig. 4C, D).

Discussion

The main objective of this research was
to conduct a study on two COX-2 par-
tially selective drugs to compare their
analgesic efficacy and to analyze their
anti-inflammatory effects through a third
molar surgery model, with a split-mouth
methodology and without a placebo
group. The third molar surgery model
was chosen because it has been used
widely in pharmacological tests since
197631 and is a procedure commonly
performed in dentistry in which postop-
erative pain is usually observed in the
early stages after the surgical procedur-
e.32 This model has been considered
important in clinical investigations to
rements taken before surgery in comparison to

m (mean � SD)
P-valuea

Nimesulide

0.03 � 0.05 0.2576
0.18 � 0.19 0.9356
0.33 � 0.29 0.5112
0.33 � 0.32 0.3627
0.12 � 0.26 0.4090
0.30 � 0.33 0.9235
0.28 � 0.26 0.1637
0.33 � 0.94 0.5033

0.01 � 0.10 0.2863
0.12 � 0.12 0.2313
0.25 � 0.26 0.7000
0.28 � 0.27 0.4718
0.07 � 0.25 0.6295
0.22 � 0.28 0.8978
0.12 � 0.23 0.7347
0.24 � 0.91 0.7484

0.02 � 0.08 0.9151
0.08 � 0.13 0.1026
0.09 � 0.16 0.6861
0.09 � 0.20 0.6015
0.01 � 0.20 0.7558
0.00 � 0.17 0.2135
0.00 � 0.12 0.1448
0.05 � 0.82 0.9487

ternal corner of the eye; Tr–Al, tragus to the
issure; Tr–Pog’, tragus to the soft pogonion;
ner of the eye; Go–Al, angle of the mandible to
le to the soft pogonion; Go–Che, angle of the
distinguish the analgesic effects of dif-
ferent drugs, as performed in this study,
and even between different dosages of a
single drug.33,34 As some patients have
bilaterally impacted third molars, they
can be the control for themselves. This
study design, known as ‘split-mouth’,32

enables adequate control of individual
variability and requires a smaller number
of patients.35 Moreover, we agree with
Anderson and Cranswick36 and Merry
et al.37 about the unnecessary and uneth-
ical use of a placebo in studies using
drugs with well-known effects.

In Brazil, both ketoprofen and nimesu-
lide are drugs that are used widely follow-
ing procedures such as orthopaedic,
thoracic, abdominal, and oral surgery,
which justifies the interest in studying
these two drugs.38–40 In a multicentre
prospective study involving nine Italian
universities, assessing the local protocols
of the study services, nimesulide was the
most prescribed NSAID, used in 68% of
the cases, whereas ketoprofen was used in
only 9% of the cases.24 No study compar-
ing the effects of both of these drugs
administered orally using the methodolo-
gy adopted in the present study has been
published to date.

The efficacy of nimesulide and keto-
profen in the control of postoperative pain
after dental extraction has been well de-
scribed in clinical trials. Bjornsson
et al.,20 comparing the use of ketoprofen
75 mg with acetaminophen 1000 mg,
showed a statistically significant differ-
ence between the drugs, with the least
amount of pain in the group of patients
who received ketoprofen. De Menezes
and Cury,22 comparing nimesulide
100 mg and meloxicam 75 mg, observed
lower pain intensity for the nimesulide
group. However, the present study did not
find any statistically significant difference
between the drugs studied in relation to
pain scores. This is in agreement with the
results of the study by Seymour et al.,8

who evaluated the analgesic efficacy of
different doses of ketoprofen (12.5 and
25 mg) and acetaminophen (500 and
1000 mg). Likewise, Leone et al.41 did
not find any statistical difference when
comparing ketoprofen with methylpred-
nisolone in the control of pain following
third molar surgery, even though these
drugs are from different groups and
have different actions, which highlights
the good efficacy of ketoprofen. Further-
more, the greatest pain intensity occurred
within the first 12 h with the use of both
drugs in this study, which is in agreement
with the results of De Menezes and
Cury.22 In particular, it was observed that
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Table 4. Comparison of maximum mouth opening (mean � SD) assessed before and after
surgery in the ketoprofen and nimesulide groups. The standard parameter was the preoperative
(baseline) measurement of maximum mouth opening (mm).

Time after surgery

Maximum mouth opening
(mean � SD)

P-value Test
Ketoprofen Nimesulide

0 (baseline) 42.83 � 3.2 43.11 � 3.6 0.8096 t-Test
24 h 29.56 � 6.8a 33.11 � 7.9a 0.1580 t-Test
72 h 36.47 � 7.0a,b 37.36 � 7.6a,b 0.7168 t-Test
7 days 40.39 � 6.2b 40.61 � 6.4b 0.9162 t-Test
P-value <0.0001 <0.0001 One-way ANOVA

SD, standard deviation; ANOVA, analysis of variance.
a Statistically significant difference (P < 0.05) in relation to the preoperative measurement

(baseline); ANOVA/Tukey post hoc test.
b Statistically significant difference (P < 0.05) in relation to the 24 h postoperative measure-

ment; ANOVA/Tukey post hoc test.
the pain scores were the same for the two
drugs at 6 h, but different at 12 h. Bjorns-
son et al.20 observed a similar pain inten-
sity reduction between 4 and 9 h after
surgery in the ketoprofen group, differing
from Seymour et al.8 who found that the
reduction in pain scores occurred at 1 h
after the surgical procedure.

In the present study, both drugs were
administered immediately after the surgi-
cal procedure and the use of rescue med-
ications for pain was found to be
unnecessary. This is in contrast to the
studies by Seymour et al.8 and Olmedo
et al.21 The results of the present study
suggest that nimesulide and ketoprofen
control pain at therapeutic doses and that
the routine use of additional postoperative
analgesics is unnecessary in third molar
surgery. Levrini et al.24 observed that 75%
of patients used rescue medication during
the early onset of pain (3 h after the surgi-
cal procedure) and that 24% of patients
used rescue medication immediately after
the surgical procedure.

In the study by Levrini et al.,24 those
patients who used the drug after the onset
of pain experienced their peak pain at
around 4 h and 10 min after surgery; in
contrast, the peak maximum pain occurred
at 6 h and 30 min after surgery in patients
who received medication before the onset
of pain. Considering the time intervals
assessed in the present study to evaluate
postoperative pain (6, 12, 24, and 48 h,
and 7 days), the peak in pain occurred at
6 h after the surgical procedure in the
nimesulide group and at 12 h postopera-
tively in the ketoprofen groups. The pain
values decreased significantly after the
sixth hour postoperative in the nimesulide
group, whereas in the ketoprofen group
the pain decreased significantly after the
12th postoperative hour. In addition,
nimesulide showed lower pain scores at
the 24 h, 48 h, and 72 h intervals than the
ketoprofen group, demonstrating a better
analgesic efficacy in comparison with
ketoprofen. These data show that although
complete pain relief was not observed, the
pain level was tolerable to patients and
they did not require rescue medication.

Regarding oedema, a significant in-
crease was observed in the first 24 h after
the surgical procedure for both drugs eval-
uated, whereas in the studies of Troullos
et al.42 and De Menezes and Cury,22 the
maximum swelling occurred at 48 h and
72 h, respectively, after the extraction of
the third molars. There was no statistically
significant difference when the groups in
this study were compared with each other,
which is in contrast to the results from the
study of Bjornsson et al.20; they found a
statistically significant reduction in swell-
ing on the third and sixth postoperative
days for the ketoprofen group. In that
study, the reduction in swelling with keto-
profen use was 27.8% on the third day,
increasing to 70.8% on the sixth day of
observation. De Menezes and Cury22 ob-
served that the group using nimesulide
(100 mg twice a day) had less pronounced
swelling compared to the meloxicam
group (7.5 mg twice a day) during the
periods studied. No statistically significant
difference in swelling was observed be-
tween the nimesulide and ketoprofen
groups in relation to the assessed interval
periods in the present study.

In both groups studied, P-values were
less than 0.05 for the differences in mea-
surements between the preoperative peri-
od and the postoperative period for six
facial measurements. Additionally, five of
them (Tr–Pog’, Tr–Che, Go–Al, Go–Pog’,
and Go–Che) showed P-values less than
0.0001. In the study by De Menezes and
Cury,22 the distance Go–Che was the most
affected. These authors observed statisti-
cally significant differences for nimesu-
lide in comparison with meloxicam in the
Go–Exo distance at 24 h postoperative,
the Go–Exo and Go–Pog’ distances at
48 h postoperative, and the Go–Exo,
Go–Al, Go–Che, and Go–Pog’ distances
at 72 h postoperative. These findings are
not supported by the present research,
since at 72 h nimesulide did not show
any statistically significant difference
compared to ketoprofen for all facial
swelling measurements.

The assessment of trismus was done by
measuring the difference in maximum
mouth opening between the postoperative
and preoperative periods. A decrease in
mouth opening was observed in the first
72 h after surgery both in this study and in
the study performed by De Menezes and
Cury.22 However, in this study there was
no statistically significant difference in the
comparison between the nimesulide and
ketoprofen groups. A significant increase
in mouth opening occurred at 72 h and at 7
days after surgery in the patients of both
groups. This was also found in the study of
De Menezes and Cury,22 whose patients
used nimesulide, as well as in the study of
Bjornsson et al.,20 whose patients used
ketoprofen.

Several pharmacological studies have
aimed to investigate the tolerability of
different drugs. Olmedo et al.21 recruited
patients to analyze the drug safety of
ketorolac and ketoprofen. Adverse effects
were transient in all patients who pre-
sented one, and none of the patients re-
quired adjuvant treatment. In the study by
Olmedo et al.,21 37.3% of the patients
reported some type of adverse effect, with
drowsiness being the most prevalent
(10.7% of cases), followed by gastric dis-
turbances (8%) and dizziness (5.3%). The
most prevalent adverse effect related to
ketoprofen was pyrosis (10.3%). Three
serious adverse effects were reported by
Olson et al.,19 with two of these events
related to ibuprofen and one related to
acetaminophen. No adverse effect, such
as gastrointestinal discomfort, dizziness,
or nausea, was related to the use of keto-
profen in this study. Bjornsson et al.20

stated that the adverse effects that deserve
special attention are those associated with
the gastrointestinal tract (stomach ache
and diarrhoea). In that study, all adverse
effects were reported to be of mild to
moderate intensity.20 Ketoprofen and oth-
er strong NSAIDs have been associated
with a risk of gastric irritation.43–45 Unlike
those studies, none of the patients evalu-
ated in the present clinical trial experi-
enced adverse effects related to the use of
drugs during the study period. This fact is
probably due to the short period (3 days)
that was adopted in the methodology. It is
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reasonable to assume that a relatively
short duration of the ketoprofen drug regi-
men represents a limited risk to the patient
who has had no previous experience of
gastrointestinal problems or reactions to
other NSAIDs.20

De Menezes and Cury22 described no
adverse effects in patients who used nime-
sulide. In a review of hepatic adverse
effects, a greater number and severity of
hepatotoxic events was demonstrated for
patients who used nimesulide in relation to
other NSAIDs.45 Mació et al.45 found that
the patients with a higher risk of hepato-
toxicity with nimesulide use were older,
female, and had a median of 62 days using
this drug. Different from that work, the
patients in the research by De Menezes
and Cury22 and in the present study were
younger (average age around 20 years)
and used nimesulide for a very short peri-
od of time.

The present research was a comparative
study of ketoprofen and nimesulide ad-
ministered orally following surgery for the
removal of third molars. In summary,
patients who received ketoprofen
100 mg or nimesulide 100 mg showed
good control of pain, swelling, and trismus
after the extraction of the third molars.
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