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RESUMO

A cirurgia de terceiros molares ¢ um procedimento frequente em Odontologia
relacionado a variados graus de dor pds-operatoria. Nesse contexto, drogas anti-
inflamatorias ndo-estereoidais tém sido comumente utilizadas em estudos que avaliaram
a eficécia da analgesia preemptiva como uma estratégia para controle da dor. Portanto, o
objetivo do presente estudo foi avaliar a eficacia da analgesia preemptiva e acdo anti-
inflamatdria do ibuprofeno e etoricoxibe em cirurgia de terceiros molares mandibulares
comparado a um placebo. Foi realizado um ensaio clinico randomizado, duplo-cego,
placebo-controlado cruzado com pacientes submetidos a cirurgia para remocdo de
terceiros molares mandibulares, com padr@es similares de inclusdo éssea e dificuldade
cirurgica entre os lados direito e esquerdo, e que requeriam remocdo 0ssea sob anestesia
local. Dezoito pacientes elegiveis foram randomicamente alocados em trés grupos para
receber 1 hora preoperatoriamente dose Unica de ibuprofeno 400mg, etoricoxibe 120mg,
ou placebo. Intensidade de dor, uso de medicacdo analgésica de resgate, edema e
méaxima abertura bucal foram avaliados. A mediana (minimo - maximo) global dos
escores de dor diferiu entre os grupos (p < 0,0001): ibuprofeno, 0,0 (0,0 — 5,5);
etoricoxibe, 0,0 (0,0 — 3,5); placebo, 1,0 (0,0 — 7,0). Etoricoxibe reduziu os escores de
dor significantemente em comparacédo ao ibuprofeno (p < 0,05). O pico de dor ocorreu 6
horas apds a cirurgia entre os 3 grupos comparados (p < 0,0001). Medicacédo de resgate
foi utilizada em 83,33%, 75% e 100% dos procedimentos cirurgicos que receberam
ibuprofeno, etoricoxibe e placebo, respectivamente (p = 0,1967). A média de medicacao
de resgate consumida diferiu entre os grupos ibuprofeno (1,7£2,0) e etoricoxibe
(0,8+0,6) e placebo (1,0+2,7) durante todo o periodo de estudo (p = 0,0052), e foi
significantemente menor no grupo do etoricoxibe em comparacdo com o grupo placebo
(p < 0,05). Entre os periodos de avaliagdo do estudo, ndo existiu diferenca
estatisticamente significante dos grupos entre si em relacdo a mediana dos valores de
edema facial (p > 0,05) e a média dos valores de méxima abertura bucal (p > 0,05). Em
conclusdo, ibuprofeno e etoricoxibe reduziram significantemente a intensidade de dor
pos-operatéria e a necessidade do uso de medicacdo de resgate comparado ao grupo
placebo. Etoricoxibe mostrou melhor atividade analgésica preemptiva do que o
ibuprofeno. Ambas as drogas ndo exerceram efeito anti-inflamatério significante capaz

de reduzir edema e trismo em comparacao ao grupo placebo.

Palavras-chave: dente serotino, ensaio clinico, dor, edema, trismo.



ABSTRACT

Third molar surgery is a frequent procedure in dentistry related to variable degrees of
postoperative pain. In this context, non-steroidal anti-inflammatory drugs have been
commonly used in studies that evaluated the efficacy of preemptive analgesia as a
strategy for pain control. Thus, the aim of the present study was to evaluate the
preemptive analgesic efficacy and anti-inflammatory effect of ibuprofen and etoricoxib
in mandibular third molar surgery, compared with a placebo. A randomized, double-
blind, placebo-controlled crossover trial was conducted with patients undergoing a
surgical removal of mandibular third molars with similar pattern of bone inclusion and
surgical difficult between right and left sides, requiring bone removal under local
anesthesia. Eighteen eligible patients were allocated into three groups to receive 1 hour
preoperatively a single dose of ibuprofen 400 mg, etoricoxib 120 mg, or placebo. Pain
intensity, use of analgesic rescue medication, swelling and maximum mouth opening
were evaluated. The overall median (minimum - maximum) of pain scores was different
between groups (p < 0.0001): ibuprofen, 0.0 (0.0 — 5.5); etoricoxib, 0.0 (0.0 — 3.5);
placebo, 1.0 (0.0 — 7.0). Etoricoxib reduced pain scores significantly in comparison with
ibuprofen (p < 0.05). The pain score peak occurred 6 hours after surgery between 3
compared groups (p < 0.0001). Rescue medication was used in 83.33%, 75%, and 100%
of surgical procedures receiving ibuprofen, etoricoxib, and placebo, respectively (p =
0.1967). The mean of consumed rescue medication was different between ibuprofen
(1.7£2.0), etoricoxib (0.8+£06), and placebo (1.0+£2.7) groups over the study period (p =
0.0052), and was significantly lower in etoricoxib group by comparison with the
placebo group (p < 0.05). Among study periods, there was no statistically significant
difference between groups in relation to median values of facial swelling (p > 0.05) and
mean values of maximum mouth opening (p > 0.05). In conclusion, ibuprofen and
etoricoxib significantly reduced the intensity of postoperative pain and the need for use
of rescue medication compared to placebo group. Etoricoxib showed a better
preemptive analgesic activity than ibuprofen. Both drugs did not exert significant anti-
inflammatory effect able to reduce swelling and trismus in comparison with placebo
group.

Key words: third molar, clinical trial, pain, swelling, trismus.
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1. INTRODUCAO GERAL

A cirurgia para remocdo de terceiros molares constitui-se um procedimento
frequentemente realizado em Odontologia (Martin et al., 2005), estando associado a
variados graus de dor pos-operatdria (Benediktsdottir et al., 2004; Moller et al., 2005).
Tal procedimento pode afetar significativamente a qualidade de vida dos pacientes,
particularmente durante os trés primeiros dias pos-operatérios, devido a intensidade da
dor experimentada e aos eventos inflamatdrios decorrentes do procedimento cirurgico
(Colorado-Bonnin et al., 2006).

Além de dor, os eventos pds-operatorios mais frequentemente relacionados a
remocao de terceiros molares inferiores sdo o trismo e 0 edema decorrentes do processo
inflamatdrio local, com as isoformas da ciclooxigenase (COX) e prostaglandinas
desempenhando um importante papel em seu desenvolvimento (van Gool et al., 1977).

Nesse contexto, a analgesia preemptiva representa um tratamento
antinociceptivo que previne a ocorréncia do processamento alterado de um input
aferente, o que amplificaria a dor pds-operatoria (Kissin, 2000). O conceito de analgesia
preemptiva data do século passado, tendo sido designado por Crile, em 1913, a partir de
observac@es clinicas. O ressurgimento desse conceito foi associado a uma série de
estudos experimentais, iniciados por Woolf em 1983 e destacados por Wall em 1988, na
prevencdo da dor pos-operatoria. A partir disso, alguns ensaios de cunho clinico tém
evidenciado a importancia da analgesia preemptiva (Dahl, Kehlet 1993; Kissin, 2000).
Segundo De Jean et al. (2008), acredita-se que essa estratégia, além de proporcionar
conforto ao paciente, reduz o consumo de analgésicos para o controle da dor no periodo
pos-operatorio, o que abreviaria o tempo de recuperagdo do paciente.

Drogas anti-inflamatérias ndo-esteroidais (DAINES) inibem a sintese de

prostaglandinas e sdo comumente prescritas para alivio da dor e controle do edema apés
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cirurgia bucal (de Menezes, Cury 2010). Um dos agentes mais comumente utilizados
para dor de origem dental é o ibuprofeno. Sua eficacia no tratamento de dor dental pds-
operatéria tem sido avaliada em diversos ensaios clinicos, sendo considerado um
farmaco analgésico padrdo ouro (Morse et al., 2006; Merry et al., 2010). Mais
recentemente, outros autores tém demonstrado a eficicia do etoricoxib, um potente
inibidor seletivo COX-2 com poucos efeitos gastrointestinais, para o tratamento de dor
aguda oriunda de cirurgia buco-dentaria, além de dismenorreia primaria e alivio pos-
operatorio em cirurgia ortopédica (Daniels et al., 2011).

A analgesia preemptiva tem se tornado uma das mais promissoras estratégias no
manejo farmacoldgico da dor (Grape, Tramer 2007). Até o presente momento,
inexistem ensaios clinicos padronizados comparando a acdo preemptiva entre
ibuprofeno e etoricoxib em cirurgia para remocdo de terceiros molares. Em adicéo,
apenas um estudo avaliando o efeito preemptivo de etoricoxib em cirurgia de terceiros
molares foi publicado até o momento (Sotto-Maior et al., 2011). Portanto, o objetivo do
presente estudo foi avaliar a eficacia da analgesia preemptiva e acdo anti-inflamatéria
do ibuprofeno e etoricoxibe em cirurgia de terceiros molares mandibulares em

comparagdo a um placebo.
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2. PROPOSICAO

Objetivo Geral:
e Avaliar a eficacia da analgesia preemptiva e acdo anti-inflamatéria do
ibuprofeno e etoricoxibe em cirurgia de terceiros molares mandibulares em

comparagdo a um placebo.

Objetivos Especificos:

e Avaliar a eficicia analgésica preemptiva do ibuprofeno e etoricoxibe em
cirurgias para remogao de terceiros molares mandibulares;

e Comparar a acdo analgésica preemptiva do ibuprofeno e etoricoxibe em
cirurgias para remogao de terceiros molares;

e Avaliar a acdo do ibuprofeno e etoricoxibe sobre o edema e trismo no pds-
operatdrio de cirurgias para remocao de terceiros molares mandibulares;

e Comparar a acdo do ibuprofeno e etoricoxibe sobre o edema e trismo no pés-

operatdrio de cirurgias para remocéo de terceiros molares mandibulares.
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3. CAPITULO

Esta tese esta baseada no Artigo 46, do Regimento Interno do Programa de Pos-
Graduacgdo da Universidade Federal do Ceard, que regulamenta o formato alternativo
para trabalhos de conclusédo (dissertacdes e teses) de mestrado e doutorado e permite a
insercdo 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 apreciacdo e foram devidamente aprovados pelo
Comité de Etica em Pesquisa em Seres Humanos do Centro de Educagdo Continuada da
Academia Cearense de Odontologia, tendo sido aprovado e protocolado sob o no.
132/2010.

Desta forma, a presente tese € composta por um artigo cientifico redigido de
acordo com a revista cientifica escolhida.

3.1 Capitulo 1

“Preemptive effect of Etoricoxib versus Ibuprofen on inflammatory parameters
after mandibular third molar surgery: a randomized, double-blind, placebo-
controlled crossover trial” Este artigo seguiu as normas de publicacdo do periddico
Journal of Oral and Maxillofacial Surgery (ISSN 0278-2391)
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Preemptive effect of Etoricoxib versus Ibuprofen on inflammatory parameters
after mandibular third molar surgery: a randomized, double-blind, placebo-

controlled crossover trial

Purpose. The aim of the present study was to evaluate the preemptive analgesic efficacy
and anti-inflammatory effect of ibuprofen and etoricoxib in mandibular third molar
surgery compared with a placebo.

Materials and Methods. A randomized, double-blind, placebo-controlled crossover trial
was conducted in patients undergoing surgical removal of mandibular third molars,
requiring bone removal under local anesthesia. Eighteen eligible patients were randomly
allocated into three groups to receive 1 hour preoperatively a single dose of ibuprofen
400 mg, etoricoxib 120 mg, or placebo. Pain intensity, use of analgesic rescue
medication, swelling and maximum mouth opening were evaluated.

Results. Ibuprofen and etoricoxib reduced the pain scores in relation to placebo (p <
0.0001), and etoricoxib reduced pain scores significantly in comparison with ibuprofen
(p < 0.05). The pain score peak occurred 6 hours after surgery (p < 0.0001). The mean
of rescue medication consumed was different between ibuprofen (1.7+£2.0), etoricoxib
(0.8+£06), and placebo (1.0+2.7) groups over the study period (p = 0.0052), and was
significantly lower in etoricoxib group by comparison with the placebo group (p <
0.05). Among study periods, there was no statistically significant difference between
groups related to swelling and trismus.

Conclusions. Ibuprofen and etoricoxib significantly reduced the intensity of
postoperative pain and the need for use of rescue medication compared to placebo

group. Etoricoxib showed a better preemptive analgesic activity than ibuprofen. Both
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drugs did not exert significant anti-inflammatory effect able to reduce swelling and
trismus.

Key words. Preemptive analgesia, third molar, nonsteroidal anti-inflammatory drugs
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INTRODUCTION

Third molar removal surgery is a frequent procedure in dentistry related to variable
degrees of postoperative pain.> Removal of mandibular third molars can significantly
affect patient’s quality of life, especially in the following three days after operation, due
to the intensity of pain experienced as well as the inflammatory events caused by the
surgical procedure.® Following pain, the most common postoperative complications
related to the removal of mandibular third molars are trismus and swelling, due to local
inflammatory process, because the cyclooxygenase (COX) and prostaglandins isoforms

play an important role in its development.*

In this context, preemptive analgesia represents an antinociceptive treatment
which prevents the establishment of an altered afferent input process, something that
would amplify postoperative pain.> According to De Jean et al., it is believed that this
strategy, besides providing patient comfort, reduces the ingestion of analgesic
medication for pain control in the postoperative period, which would reduce patient

recovery time.

Nonsteroidal anti-inflammatory drugs (NSAIDs) inhibit prostaglandin synthesis
and are commonly prescribed for pain relief and swelling control after oral surgery.’
One of the most commonly used agents for dental induced pain relief is ibuprofen. Its
efficacy in postoperative dental pain has been evaluated in many clinical trials, being
considered a gold standard analgesic drug.2® More recently, other authors have
demonstrated the Etoricoxib efficacy, a potent COX-2 selective inhibitor with few
gastrointestinal effects, for the treatment of acute pain derived from oral surgery,

primary dysmenorrhea and postoperative relief in orthopedic surgery.'°
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Preemptive analgesia has become one of the most promising strategies for
pharmaceutical pain management.!! To date, there are no standardized clinical trials
comparing the preemptive action of ibuprofen and etoricoxib in mandibular third molar
surgery. In addition, only one study evaluating preemptive effect of etoricoxib in third
molar surgery has been published.’? Therefore, the aim of the present study was to
evaluate the preemptive analgesic efficacy and anti-inflammatory effect of ibuprofen

and etoricoxib in mandibular third molar surgery, compared with a placebo.

MATERIALS AND METHODS

Study Design / Sample

This study was approved by the Ethics Committee of the Academia Cearense de
Odontologia, Ceard, Brazil (protocol # 132), being in agreement with the Helsinki
statements. The study protocol followed a prospective, single-center, crossover,
randomized, double-blind, placebo-controlled clinical trial, and it was conducted on
patients recruited from the Division of Oral and Maxillofacial Surgery, Walter Cantidio
University Hospital, Federal University of Ceara, Brazil, who required bilateral lower
third molar extraction. Patients recruitment was conducted between April / 2011 and

September / 2012 according to CONSORT statement. '3

Outpatients of both genders, aged from 18 to 35 years, were enrolled in this
study. Inclusion criteria were healthy subjects (ASA, American Society of
Anesthesiologists, classification 1) who had indication for removal of the both lower
third molars. These teeth should have been covered by osseous tissue, requiring bone

removal and / or tooth sectioning for their extraction, and with similar patterns of root
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formation, position, and impaction degree in both right and left sides of the mouth.
Other inclusion criteria were absence of periodontal disease, subjects without swelling,
hyperthermia, and trismus at the moment of the surgery, and those able to cooperate

with the protocol and able and willing to sign an appropriate written informed consent.

Patients were excluded if they fulfilled at least one of the following criteria:
smokers, pregnant or breast-feeding women, patients using medications that present
interaction with the drugs used in this study; subjects having orthodontic bands on the
second molars, known allergy to NSAIDs; systemic chronic diseases; signs of any pre-
existing acute inflammatory or infectious condition; and history of NSAIDs use in the

past 21 days, or patients that did not adhere to this study.

Criteria for withdrawal from the study were: intolerance to the pharmacological
regimen, surgical procedure exceeding 2 hours, patients who did not follow the
indicated recommendations or whose in which a infectious process was installed after
the third molar extraction. Patients who did not return for reassessment were also

removed.

Preoperatively, data about patients were recorded according to a standardized
clinical examination, including gender, age, systemic condition, periodontal status,
hemogram parameters, platelet count, International Normalized Ratio (INR) value, and
plasmatic glucose. Orthopantomography was required to evaluate teeth variables such
as position through Pell and Gregory'* and Winter™ classifications, teeth/root formation

grade, and degree of impaction.

Patients were scheduled for surgery on two separate clinical sessions (one tooth
per session) at least with a three weeks interval. Subjects were allocated into 3 groups,

according to the medication received 1 hour before surgery (Group 1: lbuprofen 400
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mg; Group 2: Etoricoxib 120 mg; and Group 3: placebo). Placebo and ibuprofen were
dispensed as identical capsules by a blind collaborator. There were 6 combinations of

sequence in the prescription of the drugs to which provided the crossover:

First surgery Second surgery
1. Ibuprofen Etoricoxib
2. Etoricoxib Ibuprofen
3. Ibuprofen Placebo
4. Placebo Ibuprofen
5. Etoricoxib Placebo
6. Placebo Etoricoxib

The selected subjects who meet the eligibility criteria were randomly allocated
to 1 of the 6 combinations according to a computer generated randomization code
(Microsoft Excell®). Prior to 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 given to the patients. After surgery, ibuprofen 300 mg

was allowed as rescue analgesic medication in each 8 hours if necessary.

Blinding

All patients, the surgeon who carried out the operative procedure, the
collaborator who carried out the follow-up examination and outcome measurements,

and the statistician were unaware of the medication given to each voluntary.

Surgical Overview
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All patients were submitted to standardized surgical technique performed in an
outpatient setting under local anesthesia, followed by strict biosafety control. One
surgeon with 10-year experience in dentoalveolar surgery performed all surgical
procedures. The same surgical procedure was adopted for both sides of the mouth,
aiming to reduce differences in the level of transoperatory trauma. The extraction of
lower third molars was performed under local anesthesia with mepivacaine 2% and
epinephrine 1:200,000 (Mepivalem AD®, Dentsply, USA), using 2 or 3 1.8-mL
cartridges. A full-thickness flap followed by bone removal using a drill cooled with bi-

distilled water was performed. Surgical wound was closed using a 4-0 silk suture.

Recommendations were carefully read and explained (especially liquid and cold
diet for 24 hours, rigorous oral hygiene and to avoid vigorous mouthwashes aiming to
prevent the occurrence of post-surgical blending) for all subjects. Patients were
informed that they must contact the surgeon by telephone in case of persistent bleeding
or any other complications such as fever. In addition, patients were also asked to report
any physical symptoms experienced during the study period, e.g., nausea, vomiting,

dizziness, headache, insomnia and infection signs.

Outcome Measure

The primary outcome of the study was the occurrence of postoperative pain.
Measurements of this outcome considered pain intensity and need for rescue analgesia.
Postoperative pain intensity was measured using a 10 cm Visual Analogue Scale
(VAS).”-1012 Before starting the treatment, each patient received explanation about how
to measure pain intensity on this scale. At the end of surgery, patients received a

standardized form to record the values of postoperative pain, and this form should be
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returned to the researcher on the day of suture removal. The VAS consisted of an
interval scale ranging from 0 (absence of pain or discomfort) to 10 (maximum pain or
discomfort). Study participants were asked to record the pain intensity score at 0, 2, 4,
6, 8, 10, 12, 24, 48, 72 h, 5 and 7 days following surgery. Additional analyses included
the evaluation of time to remedication, which was defined by Ong et al.}’” as “ the time
from the end of surgery until the intake of rescue medication became necessary for the
patient”. The number of patients requiring ibuprofen after the initial postoperative two
days was also recorded, as well as the amount of analgesic required during the study

period.

The secondary outcome was the occurrence of postoperative inflammatory
events. Some measurements were performed to evaluate postoperative swelling on the
facial side of surgery including: distance from angle of the mandible to tragus (distance
AM-Tr); distance from angle of the mandible to external corner of the eye (distance
AM-ECE); distance from angle of the mandible to nasal border (distance AM-NB);
distance from angle of the mandible to labial commissure (distance AM-LC); distance
from angle of the mandible to soft pogonion (distance AM-SP). Differences obtained
between preoperative values (baseline) and those after 24, 72 h, 5 and 7 days of surgery
were compared. The maximum mouth opening ability was measured to estimate trismus
in millimeters between the upper and lower central incisors using a calibrated ruler
preoperatively, and on every period of observation in this study (initial, and 24, 72 h, 5

and 7 days postoperatively).

Statistical Analysis
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Data was initially submitted to the Kolmogorov-Smirnov normality test. The parametric
data was analyzed via ANOVA/Bonferroni test, paired or no paired, unifactorial or
multifactorial, depending on the indication and expressed as a mean + SD (standard
deviation). The non-parametric data was analyzed via Kruskall-Wallis/Dunn or
Friedman/Dunn depending on the indication and expressed as average (minimum -
maximum). The Kaplan-Meyer method was utilized for the evaluation of the rescue
medication through chi-square test. GraphPad Prism 5.0® software was used for all

analyses and a significance rate of p < 0.05 was considered in all of the evaluations.

Sample size calculation

Based on the results from Al-Shukun et al.*® who observed a failure rate (negative
response) of 58% in the placebo group and 18% in the therapeutic group, it was possible
to estimate a sample size of 12 surgical procedures per group, considering a confidence
interval of 95% and a power of at least 80% with a type | error of 0.05 (chi-square test

without correction).

RESULTS

A total of 644 patients were assessed for eligibility in this study (Figure 1), being 622
excluded because they did not meet the study criteria, 1 developed an infection process
following the first surgery, and 3 lost the follow-up visits. The final sample was
constituted by a total of 18 volunteers, being 12 male (66.67%) and 6 female (33.33%)
equally distributed among three groups (p = 0.7581). Each experimental group had six

patients (n = 6) and, as each patient was submitted to two surgical procedures for the
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removal of the inferior third molars, a total of 12 surgeries per group was performed,

totalizing 36 surgical procedures.

According to Table 1, there was no statistically significant difference in relation
to main baseline characteristics of the 3 compared groups. Local anesthetic
(mepivacaine 2% and epinephrine 1:200,000) was injected at all appropriate sites before
surgery, and its injected quantity was measured as the number of dental cartridges. The
median value (minimum — maximum) in the ibuprofen, etoricoxib, and placebo was
2.50 (2.00 — 2.50), 2.00 (2.00 — 3.00), and 2.50 (2.00 — 3.00) dental cartridges,
respectively, and these values did not differ between the 3 compared groups (p =
0.3575). Mean duration of operation was 14.85+1.22 minutes for ibuprofen group,
15.15+2.49 minutes for etoricoxib group, and 15.03+1.93 minutes for placebo group,

and no statistically significant difference was detected between groups (p = 0.9307).

The peak pain score recorded was at postoperative six hours for the three groups
(Figure 2), and statistically significant difference was detected between groups (p <
0.0001). According to table 2, median value at 6-hour postoperative period was
significantly lower in etoricoxib (0.5; 0.0 — 2.0) and ibuprofen (0.9; 0.0 — 5.5) groups by
comparison with the placebo (4.5; 2.0 — 7.0) group. Both etoricoxib and ibuprofen
showed significantly lower median values in comparison to placebo group at the 6-hour
period (p < 0.05). The median pain scores of the etoricoxib group were lower than the
placebo group from the end of the surgical procedure to the 72-hour evaluation period
(p < 0.05). The ibuprofen group did not differ from the placebo group at the 4 and 48-
hours postoperative periods (p > 0.05). Cumulative effect over 7 days showed
significantly lower median pain scores for ibuprofen (0.0; 0.0 — 5.5), etoricoxib (0.0; 0.0

— 3.5) groups in comparison with placebo (1.0; 0.0 — 7.0) group (p < 0.05). Furthermore,
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etoricoxib showed a significantly lower median value in comparison to ibuprofen group

(p <0.05).

Rescue medication was used in 75%, 83.33%, and 100% of surgical procedures
receiving etoricoxib, ibuprofen, and placebo, respectively (table 3). Kaplan-Meyer
method (Figure 3) showed that proportion of patients requiring rescue analgesic
medication was a significantly higher in the placebo group, followed by ibuprofen and
etoricoxib groups (p = 0.0035). According to Table 3, time (mean+SD) to first rescue
medication intake was statistically different between etoricoxib (8.0+6.1 hours),
ibuprofen (5.0+2.2 hours), and placebo (3.7£2.1 hours) groups (p = 0.0239). The mean
of consumed rescue medication was different between ibuprofen (1.7+2.0), etoricoxib
(0.8+£06), and placebo (1.0+2.7) groups over the study periods (p = 0.0052). Overall
medication consumption was lower in the etoricoxib group by comparison with placebo
group (p < 0.05). Patients from the etoricoxib group ingested fewer rescue medicaments
than the patients from placebo group on the day of surgery (0.7+0.5) and over a 24-hour
period (0.2+0.4). lbuprofen group showed a significantly lower rescue medication
intake on the postoperative day 1 (0.3+0.7) by comparison with placebo group (1.3+0.9)

with p < 0.05 (Table 3).

The swelling peak occurred 24 hours after surgical procedure in relation to all
the facial measurements, showing elevated values when compared to baseline values
(Table 4). There was no statistically significant difference between postoperative
periods of evaluation in relation to the facial land markers AM-Tr (p = 0.9640), AM-
ECE (p = 0.9914), AM-NB (p = 0.1272), AM-LC (p = 0.3108), and AM-SP (p =
0.3298) for the 3 compared groups (Repeated-Mensures-ANOVA-Two-way/Bonferroni

test).
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The AM-Tr and AM-NB measurements showed significant reduction on the
etoricoxib group 72 hours after surgical procedure in relation to 24 h postoperative
period (p < 0.001), and in the ibuprofen and placebo group reduction was seen only
after the fifth postoperative day (p < 0.001). All of the studied groups presented
significant reduction of the AM-ECE measurements after the fifth postoperative day in
relation to 24-hour postoperative period (p < 0.001). The AM-LC measurements
showed significant reduction in the etoricoxib and ibuprofen five days after surgery (p <
0.001), and in the placebo group this reduction occurred within seven days (p < 0.001).
The AM-SP measurements of the placebo and etoricoxib groups decreased significantly
72 hours after surgery (p < 0.001) and in the ibuprofen group only after 5 days (p <
0.001) (Repeated-Mensures-ANOVA/Bonferroni). The cumulative effect of all facial
measurements did not show significant difference between the evaluated groups in any

of the postoperative moments as showed in the table 2 (Kruskall-Wallis/Dunn test).

Among study periods, there was no statistically significant difference between
the 3 studied groups considering the postoperative measurements of maximum mouth
opening (p = 0.6973). Cumulative effect showed a mean value of opening limitation
significantly higher in the placebo group (39.2+6.9) than in etoricoxib (44.2+9.9) and
ibuprofen (46.0+9.1) groups. There was no statistically significant difference between

ibuprofen and etoricoxib groups (Table 5).

DISCUSSION

The present study evaluated the efficacy of NSAIDs drugs orally administrated, which
represent commonly prescribed drugs in dentistry.'® For this purpose, mandibular third

molar surgery was chosen as a clinical model. The existence of different types of
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models to evaluate the efficacy of oral analgesics is based on the relative frequency of
the three types of pain: chronic (i.e.cancer patients), postpartum/episiotomy and

postsurgical (i.e. orthopedic and dental surgery).?

Pain dental model can be allocated according to Cooper?! in three procedure
categories: complicated oral surgery, periodontal surgery and impacted third molar
removal surgery. Since third molar removal surgery is associated with the occurrence of
moderated postoperative pain in 40% of the cases and severe pain in 60% of the
procedures,??* pain after third molar removal has become the most utilized
pharmaceutical model in clinical trials about acute pain, not differing on the analgesic

efficacy potential when compared to other non-dentistry postsurgical models.?®

In the present model of acute pain, a clinical double blinded, randomized and
placebo controlled trial was performed to decrease bias occurrence that could interfere
with the results.?® Due to the fact that the interpretation of comparable pain experiences
can differ not only from one person to the next, but within the same person at different
time periods,?® in the present research it was performed a crossed study where the
patients acted as controls of themselves allowing reduction of the variables related to
perception of pain and possible alterations derived from physiologic and psychological
causes.?’ Besides, to decrease difference in each patient, the left and right sides should
be “mirrored”, which is, similar with radicular formation pattern, position and degree of
dental impactation.?® Data homogeneity between the three groups in the present
research was found due to the absence of statistically significant difference in relation to
gender, age, number of surgical procedures, surgery duration, bone removal and/or

tooth sectioning, postoperative bleeding and teeth position. According to Pozos-Guillen
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et al.?, the absence of significant difference in relation to the pain intensity found in

between the studied groups is a result of the drug effect itself.

The clinical model adopted in the present study had as primary objective relief
the antinociceptive action of NSAI preoperatively administrated. Besides being
considered effective drugs in the management of pain after third molar removal,*® NSAI
have been commonly used in studies that evaluated the efficacy of preemptive analgesia
as a strategy for pain control.212263031 From the physiological point of view, NSAI
would act reducing peripheral and central sensitivity. This last one would occur due to
the reduction of the sensory inflow from the periphery to central nervous system.3%3
Among the NSAI, there are ibuprofen and etoricoxib, non-selective COX-2 inhibitor
and selective COX-2 inhibitor drugs respectively.®* Due to the non-existence of study
that evaluated the efficacy of the preemptive analgesic action of these drugs between
themselves in third molar removal surgeries models, there is a lack of information

regarding comparative results. To date, only one study has used preoperative

etoricoxib.?

Pain intensity was considerably reduced when treated with Ibuprofen and mostly
with etoricoxib. In a general evaluation, and in the mean postsurgical times, the pain
scores were statistically inferior in the experimental groups in comparison to the
placebo group in the present study. Morse et al.8, comparing the preemptive analgesic
efficacy between ibuprofen, rofecoxib (NSAI selective COX-2 inhibitor) and placebo
observed that in all of the evaluation periods of the study, ibuprofen provided pain relief
significantly superior to placebo. Rofecoxib also provided similar results except on the
1, 3 and 4 hour period when pain relief was not inferior to placebo. Besides that, the

authors have shown that there was no significant difference between ibuprofen and
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rofecoxib in any postoperative period. In the present study over a 72-hour period,
ibuprofen did not show statistical difference in relation to placebo during the periods of
4 and 48 h, while etoricoxib display difference during this period of evaluation.
Differently, Chiu et al.*® performed a study with preemptively administrated ibuprofen
and rofecoxib, and observed that in relation to placebo, ibuprofen did not show
statistically significant reduction of pain scores in any of the periods evaluated, while
rofecoxib showed significant reduction only in the postoperative first 6 hours. Besides
that, it was seen on the present clinical trial that the cumulative effect of pain scores of
the etoricoxib group was better than placebo 6 h and 7 days post operation. lbuprofen
displayed difference in the cumulative effect only after 7 days in relation to placebo.
Therefore, despite no difference in between groups is seen, a better behavior of
Etoricoxib in relation to ibuprofen should be taken under consideration. Contrary to this
data observed in the present clinical trial, Sotto-Maior et al.*2 did not see a significant

difference regarding pain when etoricoxib 120mg was used.

All the 3 studied groups in the present trial displayed a pain peak 6 hours after
the surgical procedure, but this peak was statistically lower in the group treated with
etoricoxib in relation to placebo group, which reinforces its role in preemptive
analgesia. In studies that evaluated preoperatively administrated ibuprofen, not
comparing with selective COX-2 inhibitor NSAIs, pain peaks during the postsurgical
period between 0 and 1 hour,*® 2 hours,* 3 hours,®” 6 hours,** and 8 hours®® were
observed. In other two preemptive analgesia studies comparing ibuprofen with selective
COX-2 inhibitor drugs the peak occurred 6 hours after the surgical procedure,®*° which
was similar to the present work. In the Sotto-Maior et al.!? study where preemptive

Etoricoxib was utilized there is no information on the achieved pain peak.
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The time elapsed between the end of surgical procedure and the use of the first
rescue medication was different in the groups analyzed in the present work. The average
for the etoricoxib group was statistically superior to placebo and ibuprofen group, in
other words, patients who had etoricoxib took longer to require postoperative analgesic
medication. This fact may reflect the drug pharmacokinetic in relation to its preemptive
analgesic action. Ibuprofen is a drug rapidly absorbed by the gastrointestinal system and
its maximum plasmatic concentration is 15.4 ug mL™. The time needed to reach the
maximum plasmatic peak is 1.3 hours and the elimination half-life is 2.7 hours in
average.® On the other hand, Etoricoxib is a drug that acts faster and for a longer period
in the organism. Its maximum plasmatic concentration is 1.36 ng mL™. The time needed
to reach this maximum plasmatic concentration is 1 hour and the elimination half-life is

24.9 hours.®

The apparent analgesic efficacy of the etoricoxib can also be reflected in the
reduced number of rescue medication consumed during the evaluation period. It was
seen on day 0, period with higher medication consumption, as well as during the overall
postoperative period, that etoricoxib presented the lower medication ingestion rate by
patients when compared to placebo. lbuprofen also showed significant reduction of
supplementary analgesic usage frequency two days after surgical procedure when
compared to placebo. The ibuprofen and etoricoxib groups did not differ between
themselves, though etoricoxib displayed lower improvement in this aspect. Morse et al.®
also noted that the preemptive use of NSAIs significantly reduced the need for rescue
medication and, similarly to results of the present paper, there was no difference
between ibuprofen and the selective COX-2 inhibitor drug utilized. Chiu et al.*
observed that the patients who utilized the selective COX-2 inhibitor drug required a

smaller quantity of medication than the ones who utilized ibuprofen. Besides, the
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superiority hypothesis of the etoricoxib sustained by the present research can also be
reinforced when the group’s average intensity of pain can be correlated with the number
of rescue medication ingested. Both placebo and ibuprofen groups exhibited a direct

relation between pain and medication consumption.

It is recognized that the inflammatory response is mediated by prostaglandins
and its synthesis is initiated by the release of arachidonic acid from the cellular
membrane phospholipids through the cyclooxygenase action. The consequence of this
physiologic process includes interlinked events that are represented by pain, swelling
and trismus.*° It is important to observe that, even with a reduction of the pain scores in
the groups treated with etoricoxib and ibuprofen, no interference with swelling and with

maximum mouth opening was seen in the present research.

Etoricoxib showed an apparently good anti-inflammatory activity in relation to
some facial measurements (AM-NB e AM-SP). However, in relation to the AM-SP
measurement there was no difference to the placebo group. Besides that, ibuprofen had
a worse outcome in that measurement, suggesting a reduced anti-inflammatory action.
The multivariable analysis test did not show significance between groups therefore there
was no important impact of the preemptive administration of etoricoxib or ibuprofen on
swelling. All measurements displayed swelling peak in 24 hours and the reduction of
swelling only occurred significantly from the fifth postoperative day despite the
previous institution of NSAIs. Sotto-Maior et al.* did not observe significant difference
of swelling with the preemptive use of Etoricoxib. Curiously, the authors concluded that
during the 48-hour evaluation period there was an increase on facial swelling despite

trismus reduction.
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In summary, ibuprofen and etoricoxib significantly reduced the intensity of
postoperative pain and the need for use of rescue medication compared to placebo
group. Etoricoxib showed a better preemptive analgesic activity than ibuprofen. Both
drugs did not exert significant anti-inflammatory effect able to reduce swelling and

trismus in comparison with placebo group.
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FIGURES AND LEGENDS

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

statement.
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Allocation

Follow-up

Assessed for eligibility (n = 644 ) Excluded (n =622)
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No radiographic similarity between right
and left third molars (n=280)
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[ Enroliment \ Age <18 years (n = 44)
Periodontal disease (n = 39)

Medical impairment (n = 51)

Use of contraceptive (n = 35}
Orthodontic patient with bands on the
second molars (n = 70)

Randomized (n = 22) Declined to participate (n = 41)

Allocated to intervention (n = 22)

Received allocated intervention (n = 19)

Did not receive allocated intervention (n = 1)
Reason: developed an infectious process following
first surgical procedure

Lost to follow-up (n=3 )
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follow-up

Analysis

Analysed (n=18)

Excluded from analysis (n=4 )
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Lost to follow-up (n= 3)
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Figure 2. VAS pain intensity (mm) of the 3 drug groups recorded at specific time
intervals postoperative. *p < 0.05 in relation to Placebo (Kruskall-Wallis/Dunn test).
Data expressed as median (minimum — maximum).
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Figure 3. Kaplan-Meyer plot for ibuprofen, etoricoxib, and placebo groups,
representing the proportion of patients in each group who required rescue analgesia
(X2=11.29, p=0.0035, Df=2).

N
'y

W
L

requiring rescue analgesia
= N
o o
L L

Proportion of patients

o

,____Q—--o---o-—-o

-——-E------E---E---E---4

1 2 3 4 5 6 7

Day intervals after surgery

-e - |buprofen
-B- Etoricoxib
-+ Placebo



TABLES AND LEGENDS

Table 1. Baseline characteristics of the 3 compared drug groups

Placebo Ibuprofen Etoricoxib p-value
Gender (male/female) 4/2 5/1 4/2 0.7581%
Age (years)

Mean+SD 24.42+4.98 23.00+4.09 24.08+4.66 0.7340*
Number of surgical procedures per group 12 12 12 1.0000%
Duration of surgery (min)

MeanzSD 15.03£1.93 14.85+1.22 15.15+£2.49 0.9307*
Bone removal (yes/no) 12/0 12/0 12/0 1.0000%
Tooth sectioning (yes/no) 8/4 8/4 57 0.3575%
Number of dental cartridges 2.50 (2.00 - 3.00) 2.50(2.00-2.50) 2.00 (2.00 - 3.00) 0.3038+
Postoperative bleeding (yes/no) 3/55 4/54 3/55 0.8993%

Day 0 0/12 1/11 0/12 0.3575%

Day 1 317 3/7 3/7 1.0000%

Day 3 0/12 0/12 0/12 1.0000%

Day 5 0/12 0/12 0/12 1.0000%

Day 7 0/12 0/12 0/12 1.0000%
Pell&Gregory position (I/11/111) 7/5/0 8/4/0 5/710 0.4598%
Pell&Gregory position (A/B/C) 0/12/0 0/12/0 0/12/0 1.0000%
Winter position (mesioangular/vertical) 8/4 9/3 10/2 1.0000%

*ANOVA/Bonferroni test. Data expressed as mean £SD.

tKruskall-Wallis/Dunn test. Data expressed as median (minimum — maximum).
1 Chi-square test or Fisher exact test. Data expressed as absolute frequency.
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Table 2. Values of postoperative VAS pain intensity (cm) of the 3 compared drug groups (n = 36 surgical procedures).

) Drug groups
Period — p-value
Placebo Ibuprofen Etoricoxib

Oh 0.7 (0.0-2.0) 0.0 (0.0-1.0)* 0.0 (0.0-0.0)* 0.0012
2h 2.1 (0.0-7.0) 0.0 (0.0-5.0* 0.0 (0.0-0.5)* 0.0024
4 h 3.5(0.0-6.5) 0.0 (0.0 - 4.5) 0.0 (0.0-3.5)* 0.0051
6h 45(2.0-7.0)% 0.9 (0.0-5.5)*F  05(0.0-2.0)*  <0.0001
8h 3.0(1.5-5.6) 0.7 (0.0-5.00*  0.0(0.0-0.8)* <0.0001
10 h 2.5 (0.5 - 5.0) 0.3(0.0-5.0* 0.0 (0.0-05*  <0.0001
12 h 1.0 (0.0 - 4.0) 0.0(0.0-4.7)*  0.0(0.0-0.5)* 0.0006
24 h 0.7 (0.0 - 5.0) 0.0 (0.0-4.5* 0.0 (0.0-1.0)* 0.0065
48 h 0.0 (0.0-4.5)% 0.0 (0.0-2.0)% 0.0 (0.0-0.0)* 0.0333
72 h 0.0 (0.0 - 3.0)% 0.0 (0.0-0.0)*f 0.0 (0.0-0.0)* 0.0128
5 days 0.0 (0.0-0.5)% 0.0 (0.0-0.0)% 0.0 (0.0-0.0) 0.3679
7 days 0.0 (0.0 - 0.0)% 0.0 (0.0-0.0)} 0.0 (0.0-0.0) 1.0000
g‘;m“'at"’e effectover — , 4 (0.0-7.0) 0.0(0.0-55)* 00(0.0-35*  <0.0001
fggy‘;'at"’e effectover  10(00-7.0)  00(00-55* 00(0.0-35*§ <0.0001

*p < 0.05 in relation to Placebo group (Kruskall-Wallis/Dunn test). Data expressed as median (minimum — maximum).
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+p < 0.05 in relation to immediate postoperative period (Friedman/Dunn test). Data expressed as median (minimum — maximum).
1p < 0.05 in relation to 6 h pain peak (Friedman /Dunn test). Data expressed as median (minimum — maximum).
8p < 0.05 in relation to Ibuprofen group (Kruskall-Wallis/Dunn test). Data expressed as median (minimum — maximum).



Table 3. Rescue analgesic medication consumption after surgical procedures (n = 36).

Placebo Ibuprofen  Etoricoxib p-value
Rescue medication intake (yes/no) 12/0 10/2 9/3 0.1967
Time to first rescue medication (hour)
Median (minimum — maximum) 3(2-8) 5(2-8) 6 (4-24)t 0.0239
Mean+SD 3.7+2.1 5.0£2.2 8.016.1
Number of rescue medication consumed (Mean+SD)
Day 0 1.5+£0.5 1.0+0.6 0.7+0.5F 0.0210
Day 1 1.3+0.9 0.3+0.7F 0.2+0.4F 0.0065
Day 2 0.5%1.0 0.3+0.8 0.0£0.0 0.2955
Day 3 0.4+0.7 0.1+0.3 0.0£0.0 0.1017
Day 4 0.1+0.3 0.0£0.0 0.0£0.0 0.4531
Day 5 0.0£0.0 0.0£0.0 0.0£0.0 1.0000
Day 6 0.0£0.0 0.0£0.0 0.0£0.0 1.0000
Day 7 0.0£0.0 0.0£0.0 0.0£0.0 1.0000
Overall medication consumption 1.0£2.7 1.7£2.0 0.8+0.6F 0.0052
Side effects (yes/no) 0/12 0/12 0/12 1.0000

+p < 0.05 in relation to Placebo group. There was no statisticaly significant difference for the number of patients
taking rescue medication between Ibuprofen and Etoricoxib groups (Kruskall-Wallis/Dunn test). Data expressed as
median (minimum — maximum).
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Table 4. Values of facial swelling of the 3 compared drug groups according to postoperative period
(n = 36 surgical procedures).

Facial . Drug groups
Period — p-value
measurements Placebo Ibuprofen Etoricoxib
Baseline 5.70+0.81 5.58+0.53 5.58+0.52
24 h 6.49+0.74 6.33+0.56 6.36+0.64
AM-Tr 72 h 6.33+0.80 6.19+0.63 6.07+0.657 *0.9640
5 days 5.95+0.75% 5.77+0.60+ 5.77+0.55+
7 days 5.73+0.78F 5.62+0.52F 5.60+0.527
Baseline 9.90+0.81 9.98+0.56 9.98+0.56
24 h 10.73+0.89 10.77+0.81 10.65+1.02
AM-ECE 72h 10.42+0.79 10.55+0.86 10.38+0.74 *0.9914
5 days 10.15+0.827 10.28+0.677 10.14+0.62+
7 days 9.98+0.807 10.06+0.617 9.99+0.587
Baseline 5.70+0.81 5.58+0.53 5.58+0.52
24 h 6.49+0.74 6.33+0.56 6.36+0.64
AM-NB 72h 6.330.80 6.19+0.63 6.07+0.65F *0.1272
5 days 5.95+0.751 5.77+0.607 5.77+0.55%
7 days 5.73+0.78+ 5.62+0.527 5.60+0.527
Baseline 8.38+0.52 8.86+0.48 8.56+0.59
24 h 9.11+0.60 9.77+0.79 9.30+0.90
AM-LC 72 h 9.14+0.61 9.68+0.77 9.05+0.62 *0.3108
5 days 8.98+0.827 9.23+0.50% 8.77+0.607
7 days 8.45+0.517 8.92+0.427 8.56+0.567F
Baseline 10.03+0.67 10.25+0.24 10.08+0.60
24 h 11.03+0.82 11.11+0.62 11.14+0.79
AM-SP 72 h 10.60+0.767 10.89+0.56 10.48+0.70+  *0.3298
5 days 10.35+0.727 10.49+0.46F 10.21£0.65%
7 days 10.05+0.677 10.32+0.217 10.08+0.607
Baseline 9.4(45-12.0) 9.8(49-114) 95(46-11.3) **0.4957
24 h 10.1(55-12.6) 10.7(5.3-12.6) 10.3(5.1-12.6) **0.5969
Cumulative effect 72h 9.8(54-12.2) 10.6(5.1-12.8) 9.8(4.8-11.8) **0.2685
5 days 95(5.2-11.9)% 10.2(4.9-12.0)f 95(4.6-11.3)F **0.3748
7 days 9.4(46-11.9)% 10.0(4.9-11.6)} 9.5(4.6-11.3)f **0.3708

*Repeated-Measures-ANOVA-Two-way/Bonferroni test (row factor x colunn factor). Data expressed

as mean =SD.

** Kruskall-Wallis/Dunn test. Data expressed as median (minimum — maximum).
Fp < 0.001 in relation to 24h postoperative period (Re-ANOVA/Bonferroni test). Data expressed as

mean +SD.

ip < 0.001 in relation to 24h postoperative period (Friedman/Dunn test). Data expressed as median
(minimum — maximum).
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Table 5. Maximum mouth opening mean values (n = 36 surgical procedures).

_ Drug groups
Period — p-value
Placebo  Ibuprofen  Etoricoxib
Oh 43.8£5.2  48.94+8.3 48.2+9.3
24 h 32.845.4  41.3+9.8 37.5+8.9
72h 35.645.9  44.1+9.7  41.849.9f  *0.6973
5 days 40.4+6.1% 47.0£8.41  45.5£9.4%
7 days 4344531 48.8+8.371  48.0£9.4%

Cumulative effect 39.246.9  46.0+9.1%  44.2+99f <0.0001
*Repeated-Measures-ANOVA-Two-way/Bonferroni  test (row factor X
column factor). Data expressed as meanSD.
+p < 0.001 in relation to 24h postoperative period (Re-ANOVA/Bonferroni
test). Data expressed as mean + SD.
ip < 0.001 in relation to Placebo group (ANOVA/Bonferroni test). Data
expressed as mean + SD.
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4. CONCLUSAO GERAL

Em resumo, ibuprofeno e etoricoxib reduziram significativamente a intensidade da dor
pos-operatdria e a necessidade do uso de medicacdo de resgate quando comparados ao
grupo placebo. Etoricoxib mostrou uma melhor atividade analgésica preemptiva do que
0 ibuprofeno. Ambas as drogas ndo exerceram significante efeito anti-inflamatdrio
capaz de reduzir edema e trismo. Estudos futuros com um maior nimero de pacientes

devem ser realizados a fim de se confirmar os resultados do presente estudo.
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ANEXO

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

Academia Cearense de Odontologia
.. @ Cetr deEducagio Coninada

o b i o s g s

Comissdo Nacional de Etica em Pesquisa - CONEP
COMITE DE ETICA EM PESQUISA — ACO/CEC

O Comité de Etica em Pesquisa da Academia Cearense de Odontologia autoriza ao Dr.
Fabio Wildson Gurgel Costa a modificagédo do titulo do seu projeto de pesquisa "Avaliagéo
da Analgesia Pré-Emptiva do Ibuprofeno e Nimesulida em cirurgia de Terceiros Molares:
Um ensaio clinico randomizado, duplo-cego, placebo-controlado, cruzado". A Nimesulida
foi substituida por Etoricoxib, que é um medicamento da mesma classe farmacol6gica e
com agdo semelhante. A mudanga do medicamento Nimesulida por Etoricoxib deveu-se ao
fato deste ltimo apresentar um efeito mais potente sob o controle da dor pés-operatéria se
comparado a Nimesulida. Sendo assim, acreditamos que o Etoricoxib seria mais benéfico
aos voluntarios da pesquisa. Além disso, essa mudanga nao acarreta alteragdo nenhuma
na metodologia do estudo, apenas a substituicdo de um medicamento por outro. Desse
modo, o novo titulo sera: "Avaliacio da Analgesia Pré-Emptiva do lbuprofeno e
Etoricoxib em cirurgia de Terceiros Molares: Um ensaio clinico randomizado, duplo-
cego, placebo-controlado, cruzado”.
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