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RESUMO

A remocado cirargica dos terceiros molares ¢ considerado um procedimento relativamente
comum em odontologia, no qual uma reacdo inflamatoria aguda € particularmente observada
durante os trés primeiros dias pds-operatérios. Diversos ensaios clinicos tém utilizado o
modelo farmacoldgico com a cirurgia de terceiros molares, para avaliar o efeito de
medicamentos nos eventos pos-operatorios. No entanto nenhum estudo comparando o
cetoprofeno e a nimesulida administrados por via oral foi publicado. O objetivo do presente
trabalho foi comparar o efeito do cetoprofeno e da nimesulida sobre parametros inflamatorios
relacionados a remogdo de terceiros molares. Foi realizado um estudo piloto duplo-cego,
randomizado, prospectivo, do tipo “boca-dividida” em pacientes submetidos a remocao de
quatro terceiros molares sob anestesia local. A amostra foi composta por 18 pacientes que
seguiram os critérios de inclusdo e exclusao do presente estudo. Cada paciente recebeu dois
procedimentos cirurgicos, sendo um lado experimental e outro controle. A escolha dos
tratamentos foi de forma aleatoria a qual indicava o uso de nimesulida 100 mg (controle) ou
cetoprofeno 100 mg (experimental) duas vezes por dia durante 3 dias apds o primeiro
procedimento. Apds a segunda cirurgia o outro medicamento era utilizado seguindo-se a
mesma posologia. O numero de medicamentos de resgate, intensidade de dor, edema e
abertura bucal méxima foram avaliados. Os periodos da intensidade de dor foram avaliados
com 6, 12, 24, 72 horas e 7 dias enquanto que edema e abertura bucal foram avaliados com
24, 72 horas e 7 dias. Em relagdo a dor, o pico maximo ocorreu 6 horas apds o procedimento
cirirgico e ndo houve diferenca estatisticamente significante entre os grupos. O sexo feminino
foi o mais prevalente (88,8%). O tempo médio das cirurgias foi de 29 minutos (+ 7,2 min).
Nenhum paciente necessitou de medicacdo de resgate. Nao houve diferenca estatisticamente
significante entre os grupos com relagdo ao edema e o trismo, porém, quando os grupos de
medicamentos foram avaliados individualmente, este mostraram redugdo significante no
limite de abertura ap6s 72 horas e 7 dias (P < 0.0001) para ambos os grupos. De acordo com
os resultados do presente estudo piloto, tanto o cetoprofeno quanto a nimesulida mostraram-se

eficazes no controle da dor, edema e trismo ap0s cirurgia para remocao de terceiros molares.

Palavras-chave: Dente serotino, Antiinflamatorios, Ensaio clinico, Dor, Edema, Trismo.



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 postoperative. Swelling and maximum mouth opening were evaluated at 24 h,
72 h, and 7 days postoperatively. The peak pain score occurred at 6 h (nimesulide group) and
12 h (ketoprofen group) after surgery. 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. In 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.

Keywords: Third molar, Anti-inflammatory drugs, Clinical trial, Pain, Swelling, Trismus.
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1. INTRODUCAO GERAL

Um dente impactado ¢ aquele que ndo consegue erupcionar na arcada dentaria dentro
do tempo esperado. Ele se torna impactado devido aos dentes adjacentes, recobrimento por
osso denso, excesso de tecidos moles, ou uma anomalia genética que evita a erup¢ao (HUPP,
2009).

Os terceiros molares sdo os dentes que mais frequentemente apresentam-se em
situagdes de inclusdo, sendo que os estudos epidemioldgicos mostram maior prevaléncia de
inclusdes dentarias de terceiros molares inferiores (NESS; PETERSON, 2008). Segundo
MARZOLA (1995), a menor frequéncia de inclusdes de terceiros molares superiores ¢
explicada pela estrutura anatdmica da maxila, mais esponjosa que a mandibula. Sendo assim,
o tecido dsseo que envolve este dente ¢ mais delgado, sendo facilmente reabsorvido pelas
forgas de erupcao aplicadas pelos terceiros molares superiores.

A remogdo de dentes impactados ¢ um dos procedimentos cirurgicos mais realizados
pelos cirurgides buco-maxilo-faciais, sendo considerada por muitos uma das cirurgias mais
desafiadoras (NESS; PETERSON, 2008).

Um dente impactado pode causar ao paciente problemas de média e alta complexidade
se permanecer nesse estado. Nem todo dente impactado causa um problema clinico
significante, ainda que tenha potencial para tanto (NESS; PETERSON, 2008). Nao existe um
consenso na literatura sobre a indicacdo de exodontia profilatica dos terceiros molares
inclusos assintomaticos, sendo a pericoronarite, a principal indicacao da exérese dos terceiros
molares inferiores sintomaticos (PORTO et al., 2009).

A extragdo cirargica de um terceiro molar impactado ¢ geralmente seguida por dor
aguda pos-operatoria (LEVRINI et al., 2008). O controle da dor e da inflamagdo pos-
operatorias das cirurgias de terceiros molares pode ser feita com uso de anti-inflamatdrios ndo

esteroidais (AINES), considerando que estes previnem a dor e o edema (LEONE et al., 2007).
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Nao existe na literatura uma indicagdo absoluta de qual AINES deve ser usado no pos-
operatorio de cirurgia de terceiros molares (LEVRINI et al., 2008).

Os AINES desenvolvem sua ac¢do sobre os nociceptores, seja por meio da inibigdo da
enzima cicloxigenase ou das prostaglandinas. Decorrente desta sua acdo, os AINES podem
ser indicados como medicacdo pré e pds-operatdria, nas intervengdes odontoldgicas, onde
haja expectativa de resposta inflamatéria de maior intensidade, com o objetivo de prevenir a
dor e o edema excessivo, (ANDRADE; RANALI; VOLPATO, 2002) como acontece nas
cirurgias de terceiros molares.

O cetoprofeno ¢ um AINES da classe do acido propidnico bastante utilizado no
tratamento de condi¢des inflamatorias agudas e cronicas, que variam de dor pds-operatéria a
artrite reumatdide (BJORNSSON et al., 2003). Este medicamento, considerado um AINES
tradicional, reduz nao apenas o edema pos-operatorio (BJORNSSON et al., 2003), mas
também proporciona alivio da dor em dose Unica, variando de 12,5 mg at¢ 100 mg
(COOPER; GELB; GOLDMAN, 1984; COOPER; BERRIER; COHN, 1988; SUNSHINE;
OLSON; ZIGHELBOIM, 1993; SEYMOUR; KELLY, 1996).

A nimesulida ¢ uma AINES de modo de agdo tnicox (RAINSFORD, 2006). Esta
droga tem acdo preferencial nas prostaglandinas produzidas pela enzima cicloxigenase tipo 2
(COX-2), altamente expressa nos processos inflamatorios. Ao mesmo tempo, a nimesulida
inibe minimamente a cicloxigenase tipo 1 (COX-1), a qual desempenha papel importante na
manutengdo da integridade da mucosa gastrica (WARNER et al., 1999). O uso da nimesulida
no tratamento da dor apos cirurgia buco-maxilo-facial, incluindo aquela associada a cirurgia
de dentes inclusos, tém sido amplamente documentada em ensaios clinicos, do tipo
randomizados e duplo-cegos. (STEFANONI; SACCOMANNO; SCARICABAROZZI, 1990;

ARBEX; WASSAL; NUNES, 1992; FERRARI-PARABITA; ZANETTI; SCALVINI, 1993)



14

Diante do exposto, faz-se necessario a realizacdo de estudos que identifiquem
medicamentos que minimizem os eventos inflamatorios associados a cirurgia de terceiros
molares. Embora um numero reduzido de trabalhos tenha se dedicado a avaliar o efeito do
cetoprofeno e da nimesulida sobre a dor pds-operatéria em cirurgias de terceiros molares,
muito pouco se sabe acerca da ag¢do de tais drogas sobre os demais eventos inflamatorios
desencadeados por tais procedimentos cirurgicos. Desta forma, o objetivo deste trabalho ¢

comparar o efeito do cetoprofeno e da nimesulida sobre a dor, o edema e o trismo apos a

exodontia de terceiros molares.
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2. PROPOSICAO

Objetivo Geral:
- Avaliar o efeito do cetoprofeno e da nimesulida sobre os eventos inflamatdrios associados as

cirurgias de terceiros molares.

Objetivos Especificos:

- Avaliar o efeito clinico do cetoprofeno sobre a dor, edema, maxima abertura bucal apds a

realizagdo de cirurgias para a remogao de terceiros molares.

- Avaliar o efeito clinico da nimesulida sobre a dor, edema, maxima abertura bucal apos a

realizagdo de cirurgias para a remogao de terceiros molares.

- Comparar os efeitos clinicos do cetoprofeno com o da nimesulida sobre a dor, edema,

maxima abertura bucal apds a realizagdo de cirurgias para a remogao de terceiros molares.
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3. CAPITULO

Esta dissertacdo esta baseada no Artigo 46, do Regimento Interno do Programa de
P6s-Graduacao da Universidade Federal do Ceard, que regulamenta o formato alternativo para
dissertacdes de Mestrado e permite a inser¢do de artigos cientificos de autoria ou co-autoria
do candidato.

Por se tratar de pesquisa envolvendo seres humanos, os protocolos utilizados neste
trabalho foram submetidos a apreciacio e foram devidamente aprovados pelo Comité de Etica
em Pesquisa do Hospital Universitario Walter Cantidio (Anexo 1).

Desta forma, a presente dissertacdo ¢ composta por um artigo cientifico redigido de

acordo com a revista cientifica escolhida

3.1 Capitulo 1

“Comparative study about the effect of nimesulide and ketoprfen on inflammatory
events in third molars surgeries: a split-mouth, prospective, randomized, double-bind
study.” Este artigo seguiu normas de publicacido do periodico Journal of Oral and

Maxillofacial Surgery (ISSN 0278-2391)
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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 postoperative. Swelling and maximum mouth opening were evaluated at 24 h,
72 h, and 7 days postoperatively. The peak pain score occurred at 6 h (nimesulide group) and
12 h (ketoprofen group) after surgery. 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. In 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.

Key words: analgesia, third molar, nimesulide, ketoprofen, split-mouth

Introduction

The surgical removal of impacted third molars is considered the most common outpatient
procedure among oral surgeries' °. Normally, an inflammatory reaction with pain, swelling,
and trismus is observed as a result of this procedure' . The removal of third molars is
commonly associated with a significant change in quality of life*, particularly during the first

three postoperative days’. Therefore, it is necessary to take measures to control the
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postoperative inflammatory events. Such measures include cryotherapy®, laser application’,
and NSAIDs (non-steroidal anti-inflammatory drugs)®”.

Nimesulide (4-nitro-2-phenoxy methane sulfonanilide) belongs to the group of
sulfanilamide derivatives, differing from other NSAIDs by presenting a sulfonanilide radical
rather than a carboxylic radical’. This drug is a partially selective cyclooxygenase 2 enzyme
(COX-2) inhibitor, 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. Nimesulide 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’ **. Its efficiency has been evaluated in
more than 200 clinical studies, which have included more than 90,000 patients with
inflammatory and acutely painful conditions’. The use of nimesulide in the symptomatic
treatment of inflammatory pain is supported 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'*"”.

Ketoprofen is an effective inhibitor of cyclooxygenase and prostaglandin synthesis'®,
demonstrating antipyretic, analgesic, and anti-inflammatory properties'"'*. This drug has been
used in the treatment of musculoskeletal disorders, and evidence from clinical studies
suggests that ketoprofen is as effective as other anti-inflammatories in the reduction of
postoperative pain and discomfort®. Following third molar removal, this drug relieves pain
approximately 25.5 min after its administration'’.

Several clinical trials have been conducted to compare the action of

1,19,20
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nimesulide in the control of inflammatory events after third molar surgery. To date, only

one study has been performed to compare the effects of nimesulide and ketoprofen on the
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inflammation caused by this surgical procedure, and the drugs were administered rectally™.
Therefore, we present the results of a split-mouth, prospective, randomized, double-blind trial
aimed at assessing and comparing the effects of orally administered nimesulide and
ketoprofen on pain, swelling, and trismus 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 university 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 recruitment was conducted between April 2011 and June
2012 and followed the guidelines of the CONSORT statement®.

This study included healthy subjects (ASA classification I; American Society of
Anesthesiologists) of both genders, aged 18 to 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®’. Patients were excluded if they fulfilled at least one of
the following criteria: smoker, pregnant or breast-feeding, using medications 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
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follow the indicated recommendations 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 postoperatively and according to a standardized clinical
examination, and included gender, age, systemic conditions, periodontal status, haemogram
parameters, platelet count, international normalized ratio (INR) value, and blood glucose.
Orthopantomograms were required to evaluate tooth variables such as position, Pell and
Gregory”® and Winter” classifications, tooth/root formation, 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 concealment of the right and left sides of the mouth was followed, as
described by Bezerra et al.”’. Antibiotic prophylaxis was not adopted for the surgical

procedure.
Surgical overview

All patients were submitted to a standardized 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 related
to the intraoperative trauma. Local anaesthesia with 2% mepivacaine associated with
1:200,000 epinephrine (three cartridges) was administered. A mucoperiosteal flap followed by
bone removal and/or tooth sectioning was performed. The surgical wound was closed using a

40 silk suture.
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After surgery, 750 mg of acetaminophen 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 mouthwash. 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. Measurement of
this outcome considered both the pain intensity and the need for rescue analgesia.
Postoperative pain intensity was measured using a 10-cm visual analogue scale (VAS)
ranging from O (absence of pain or discomfort) to 10 (maximum pain or discomfort). Before
starting the treatment, 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

1.3 as “the time from the

evaluation of time to re-medication, which was defined by Ong et a
end of surgery until the intake of rescue medication became necessary for the patient”. The
number of patients requiring acetaminophen after the surgical procedure and the number of
analgesics consumed during the study period were recorded.

The secondary outcome was the occurrence of postoperative inflammatory events. The
following measurements were performed to evaluate postoperative swelling on the facial side
receiving surgery (Fig. 1): tragus to the soft pogonion (Tr—Pog’), tragus to the external corner
of the eye (Tr—Exo0), tragus to the nasal border (Tr—Al), tragus to the labial commissure (Tr—
Che), angle of the mandible to the external corner of the eye (Go—Exo0), 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 preoperative

values (baseline) and those measured at 24 h, 72 h, and 7 days after surgery were compared.
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To estimate trismus, maximum mouth opening was measured in millimetres between
the upper and lower central incisors using a calibrated sliding caliper (TheraBite Range-of-

Motion Scales), preoperatively (baseline) and at 24 h, 72 h, and 7 days after surgery.

Statistical analysis

Standard statistical evaluation included the Kolmogorov—Smirnov test to evaluate 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 #-test
were used to assess the means of maximum mouth opening. All data was expressed as mean +

SD (standard deviation). 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 individuals. A total of 744 patients were assessed for
eligibility in this study (Fig. 2); 724 did not meet the study criteria, 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 exclusion

criteria. Thus, an order of priority was adopted for the exclusion criteria.
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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 Gregory classification (P > 0.05; Chi-square test), and as
horizontal (n = 2), mesioangular (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=28), and C (n = 6) according to the Pell and Gregory classification (P >
0.05; Chi-square test), and as mesioangular (n = 2), vertical (n = 10), and distoangular (n =
24) according to the Winter classification (P > 0.05; Chi-square test). The average duration of
surgery 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 difference (Table 1). Fig. 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 statistically significant difference using the Friedman
test (P < 0.0001). In the ketoprofen group, the Dunn post-hoc test identified a difference
between the time points of 6 h and 7 days, and between 12 h and 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 of the study. The
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patient requiring a rescue drug was removed from the analyzed sample 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 the mean linear
distances between the two studied groups (P > 0.05). However, 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, 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 opening, there was no statistically significant
difference (P > 0.05) between the preoperative (baseline) and postoperative periods (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 preoperative value was compared to the postoperative
periods (24 h, 72 h, and 7 days) (P < 0.0001; one-way ANOVA and Turkey post-hoc test).
For both groups, there was a statistically significant difference at 24 h and 72 h after surgery
(P < 0.05; t-test) in comparison with the baseline value for maximum mouth opening (Fig.
4C, D). In addition, there was a statistically significant difference in maximum mouth opening
at 72 h and 7 days postoperative (P < 0.05; ¢-test) when compared with the 24 h postoperative

period (Fig. 4C, D).
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Discussion

The main objective of this research was to conduct a study on two COX-2 partially 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 1976°' and is a procedure commonly performed in dentistry in
which postoperative pain is usually observed in the early stages after the surgical procedure™.
This model has been considered important in clinical investigations to distinguish the
analgesic effects of different drugs, as performed in this study, and even between different

dosages of a single drug”’34

. Because some patients have bilaterally impacted third molars,
they can be the control for themselves. This study design, known as ‘split-mouth’**, enables
adequate control of individual variability and requires a smaller number of patients™.
Moreover, we agree with Anderson and Cranswick® and Merry et al.>’ about the unnecessary
and unethical use of a placebo in studies using drugs with well-known effects.

In Brazil, both ketoprofen and nimesulide are drugs that are used widely following
procedures such as orthopaedic, thoracic, abdominal, and oral surgery, which justifies the
interest in studying these two drugs®®*’. In a multicenter 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®*. No study comparing the effects of both of these drugs administered orally using
the methodology adopted in the present study has been published to date.

The efficacy of nimesulide and ketoprofen in the control of postoperative pain after
dental extraction has been well described in clinical trials. Bjornsson et al.’, comparing the

use of ketoprofen 75 mg with acetaminophen 1000 mg, showed a statistically significant

difference between the drugs, with the least amount of pain in the group of patients who
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received ketoprofen. De Menezes and Cury””, 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.®, 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.*' did not find any statistical
difference when comparing ketoprofen with methylprednisolone 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. Furthermore, 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*. In particular, it was observed that
the pain scores were the same for the two drugs at 6 h, but different at 12 h. Bjornsson et al.*’
observed a similar pain intensity reduction between 4 and 9 h after surgery in the ketoprofen
group, differing from Seymour et al.® 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 surgical
procedure and the use of rescue medications for pain was found to be unnecessary. This is in
contrast to the studies by Seymour et al.® and Olmedo et al.”'. The results of the present study
could suggest that nimesulide and ketoprofen control pain in therapeutic doses and that the
routine use of additional postoperative analgesics is unnecessary in third molar surgery.
Levrini et al.>* observed that 75% of patients used rescue medication during the early onset of
pain (3 h after the surgical procedure) and that 24% of patients used rescue medication
immediately after the surgical procedure.

In the study by Levrini et al.**, 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
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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 12 hours postoperatively in the
ketoprofen group. 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 12™ 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 increase was observed in the first 24 h after the
surgical procedure for both drugs evaluated, whereas in the studies of Troullos et al.** and
De Menezes and Cury”, 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 contrasts to the results from
the study of Bjornsson et al.”’; they found a statistically significant reduction in swelling on
the third and sixth postoperative days for the ketoprofen group. In that study, the reduction in
swelling with ketoprofen use was 27.8% on the third day, increasing to 70.8% on the sixth
day of observation. De Menezes and Cury*> observed 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 between 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

measurements between the preoperative period and the postoperative period for six facial
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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®’, the distance Go—
Che was the most affected. These authors observed statistically significant differences for
nimesulide 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””. 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”, whose patients used
nimesulide, as well as in the study of Bjornsson et al.”’, whose patients used ketoprofen.

Several pharmacological studies have aimed to investigate the tolerability of different
drugs. Olmedo et al.*' recruited patients to analyze the drug safety of ketorolac and
ketoprofen. Adverse effects were transient in all patients who presented one, and none of the
patients required adjuvant treatment. In the study by Olmedo et al.”', 37.3% of the patients
reported some type of adverse effect, with drowsiness being the most prevalent (10.7% of
cases), followed by gastric disturbances (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.'’, with two of these events related to ibuprofen and one related to

acetaminophen. No adverse effect, such as gastrointestinal discomfort, dizziness, or nausea,
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1.2 stated that the adverse

was related to the use of ketoprofen in this study. Bjornsson et a
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™. Ketoprofen and other strong NSAIDs have been associated with a risk of
gastric irritation™*. Unlike those studies, none of the patients evaluated in the present
clinical trial experienced 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 reasonable to assume that a relatively short duration of the ketoprofen drug regimen
represents a limited risk to the patient who has had no previous experience of gastrointestinal
problems or reactions to other NSAIDs*’.

De Menezes and Cury”® described no adverse effects in the patients who used
nimesulide. 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". Macié et al.*’ found that the patients with a higher risk of hepatotoxicity 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 Cury®” and in the present
study were younger (average age around 20 years) and used nimesulide for a very short
period of time.

The present research was a comparative study of ketoprofen and nimesulide
administered 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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FIGURES AND LEGENDS

Figure 1. Flow chart of patients recruited for study groups according to CONSORT statement.

Assessed for eligibility (n = 744 ) Excluded (n =724 )
Reasons:
Need for removal of < 4 third molars
{(n=353)

Smokers (n = 72)
[ Enroliment ]— Age <18 years (n = 54)
Periodontal disease (n = 52)
Medical impairment (n = 34)
Use of contraceptive (n = 37)
Orthodontic patient with bands on the
second molars (n = 81)

Randomized (n = 20) Declined to participate (n = 41)

)

Allocated to intervention (n = 20)

Received allocated intervention (n = 19)
Did not receive allocated intervention (n = 1)
Reason: started orthodontic treatment with banding

of second molars

Lostto follow-up (n=1)

Reason: Used a recue drug not
adopted in this study {(n=1)

Analysed (n= 18)

Excluded from analysis (n=2)

Reason:
Did not receive allocated intervention (n = 1)

Lost to follow-up (n= 1)

| Analysis | [ Follow-up | [ Allocation

Figure 2. Graph about the mean pain intensity scores over study period.
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Figure 3. Pain intensity scores between Ketoprofen (A) and Nimesulide (B) groups;

Difference in maximum mouth opening (mm) between Ketoprofen (C) and Nimesulide (D).
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TABLES AND LEGENDS

Table 1. Pain intensity scores over study period according to Ketoprofen and Nimesulid

groups.
Pain scores (Mean + SD)
Hours after surgery P-value Test
Ketoprofen Nimesulide
6 2.611+1.914* 2,611+ 1.8528# 0.9872 Mann-Whitney
12 2.889 +3.0857 2.000 +2.612 0.4395  Mann-Whitney
24 1.667 + 2.249 1.278 +2.191 0.4856  Mann-Whitney
48 1.611 +2.547 1.444+£2.791§ 0.5836 Mann-Whitney
72 0.9444 +1.798 0.8889 £ 1.937# 0.7707 Mann-Whitney
7d 0.1111 £0.4714*F 0.2222 £ 0.6468 0.5744 Mann-Whitney
Total 1.639 +2.318 1.407 +2.209 0.4653  Mann-Whitney
P-value <0.0001 <0.0001 Friedman/Post-hoc Dunn

Abreviation: SD, standard deviation. *Statiscally significant comparison between 6h and 7d;
§ Statiscally significant comparison between 6h and 48h; #Statiscally significant comparison

between 6h and 72h; 1Statiscally significant comparison between 12h and 7d.

Table 2. P-value of the measurements between groups in all postoperative periods.

P-value
Distances Test

Ketoprofen = Nimesulide
Tr-Exo 0.1873 0.9311 Friedman/Post-hoc Dunn
Tr-Al 0.0029* 0.1621 Friedman/Post-hoc Dunn
Tr-Che 0.0026 * <0.0001* Friedman/Post-hoc Dunn
Tr-Gn <0.0001 * 0.0008* Friedman/Post-hoc Dunn
Go-Exo 0.0775 0.0437* Friedman/Post-hoc Dunn
Go-Al <0.0001* <0.0001* Friedman/Post-hoc Dunn
Go-Gn 0.0087* <0.0001* Friedman/Post-hoc Dunn
Go-Che 0.0004* <0.0001* Friedman/Post-hoc Dunn

Abbreviations: 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-Gn, tragus to the angle of the mandible;
Go-Exo, soft pogonion to the external corner of the eye; Go-Al, soft pogonion to the nasal
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border; Go-Gn, soft pogonion to the angle of the mandible; Go-Che, soft pogonion to the
labial commissure’
*Statiscally significant.

Table 3. Difference in the facial distance measurements before surgery in comparison to

preoperative values.

Difference measurement in cm (Mean = SD)

Distances P-value  Test
Ketoprofen Nimesulide

24h
Tr-Exo 0.05+0.08 0.03+0.05 0.2576 Friedman test
Tr-Al 0.17+0.50 0.18+0.19 0.9356 Friedman test
Tr-Che 0.35+0.25 0.33+0.29 0.5112 Friedman test
Tr-Gn 0.38+0.34 0.33+0.32 0.3627 Friedman test
Go-Exo 021+£033 0.12+0.26 0.4090 Friedman test
Go-Al 0.33+0.33 0.30+0.33 0.9235 Friedman test
Go-Gn 0.14+0.29 0.28+0.26 0.1637 Friedman test
Go-Che 0.38+0.28 0.33+0.94 0.5033 Friedman test

72h
Tr-Exo 0.04+£0.15 0.01+0.10 0.2863 Friedman test
Tr-Al 0.89+0.32 0.12+0.12 0.2313 Friedman test
Tr-Che 0.25+0.28 0.25+0.26 0.7000 Friedman test
Tr-Gn 0.33+£0.27 0.28+0.27 0.4718 Friedman test
Go-Exo 0.12+0.35 0.07+0.25 0.6295 Friedman test
Go-Al 0.24+0.30 0.22+0.28 0.8978 Friedman test
Go-Gn 0.06+0.24 0.12+0.23 0.7347 Friedman test
Go-Che 0.27+0.32 0.24+0.91 0.7484 Friedman test

7d
Tr-Exo 0.02+0.15 0.02+0.08 0.9151 Friedman test
Tr-Al 0.33+£042 0.08+0.13 0.1026 Friedman test
Tr-Che 0.89+0.26 0.09+0.16 0.6861 Friedman test
Tr-Gn 0.07+0.23  0.09+0.20 0.6015 Friedman test
Go-Exo 0.03+0.09 0.01+0.20 0.7558 Friedman test
Go-Al 0.03+£0.09 0.00+0.17 0.2135 Friedman test
Go-Gn 0.02+0.07 0.00+0.12 0.1448 Friedman test
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Go-Che 0.04+0.17 0.05+0.82 0.9487 Friedman test

Abbreviations: SD, standard deviation; 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-Gn, tragus to the
angle of the mandible; Go-Exo, soft pogonion to the external corner of the eye; Go-Al, soft
pogonion to the nasal border; Go-Gn, soft pogonion to the angle of the mandible; Go-Che,
soft pogonion to the labial commissure.

Table 4. Difference in maximum mouth opening (mm) before surgery and postoperatively at 7

days.

Max. mouth opening difference (Mean + SD)
Hours after surgery P-value Test

Ketoprofen Nimesulide
24 -13.28 £ 6.96 -10+7.396 0.1799 t test
72 -6.361 £6.96 -5.75 £ 6.006 0.7629 t test
7d -2.444 £ 6.96 -2.5+4.719 0.9705 t test
P-value <0.0001*+ <0.0001*+ 1-way ANOVA*®

Abreviation: SD, standard deviation. *Statiscally significant comparison between 24h and

72h; tStatiscally significant comparison between 24h and 7d. “Turkey post-hoc test.
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4. CONCLUSAO GERAL

Nas condi¢des do presente trabalho, os principais achados do presente estudo piloto
foram que os pacientes que receberam 100mg de cetoprofeno ou 100mg de nimesulida
apresentaram um bom controle da dor, edema, e trismo apds a exodontia de terceiros molares.
Observamos, ainda, que o uso destes medicamentos logo apos o término dos procedimentos
cirtirgicos apresentaram um melhor tempo de analgesia, prolongando assim o sua acdo e
minimizando os efeitos inflamatorios e dolorosos do procedimento. Nao foi observado
diferenca estatisticamente significante entre os grupos do cetoprofeno e da nimesulida para os
eventos de dor, maxima abertura bucal, edema e nimero de medicamentos de resgate
utilizado. Porém o grupo da nimesulida apresentou melhor comportamento para os eventos
inflamatorios, como controle da dor ¢ do edema. Entretanto, estudos clinicos envolvendo uma
amostra maior de pacientes sdo necessarios para confirmacdo, ou nao, dos resultados
encontrados nesta pesquisa, que para o nosso conhecimento trata-se do primeiro estudo
comparativo entre essas duas drogas administradas oralmente em cirurgias para remogao de

terceiros molares.
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ANEXO

Anexo 1 — Aprovacio do Comité de Etica em Pesquisa com Seres Humanos

UNIVERSIDADE FEDERAL DO CEARA
HOSPITAL UNLVERS]TARIO WALTER CANTIDIO
COMITE DE ETICA EM PESQUISA

Rua Capitao Francisco Pedro, 1290 - Rodolfo Teéfilo - 60.430-370 - Fortaleza-CE
FONE: (85) 3366-8589 | 3366.8613 E-MAIL: cephuwc@huwc.ufc.br

Protocolo n°: 084.08.11

Pesquisador(a) Responsdvel: Eduardo Costa Studart Soares

Departamento / Servigo:

Titulo do Projeto: “Estudo comparativo do uso da nimesulida e do cetaprofeno sobre
eventos inflamatorios de cirurgias de terceiros molares.”

O Comité de Etica em Pesquisa do Hospital Universitdrio Walter Cantidio
analisou na sessdo do dia 29/08/11 o projeto de pesquisa supracitado e baseando-se nas
normas que regulamentam a pesquisa em seres humanos, do Conselho Nacional de
Saude (Resolucoes CNS 196/96, 251/97, 292/99, 303/00, 304/00, 347/05, 346/05),
resolveu classificd-lo como: APROVADO.

Salientamos a necessidade de apresentacdo de relatério ao CEP-HUWC da
pesquisa dentro de 12 meses (data prevista: 29/08/12).

Fortaleza, 30 de agosto de 2011.

] %“": o .’fﬁt‘(r’w e f oz
Dra. Maria de Fatima de Souza
Coordenadora do CEP - HUWC




