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This study was aimed at evaluating the use of oral etoricoxib for preemptive analgesia on the health-related quality of life (QoL)
outcome after the extraction of mandibular third molar. The study population consisted of 60 participants that required
extraction of a single partial bony impacted mandibular third molar under local anesthesia and met the inclusion criteria. The
participants were randomized into two groups. The etoricoxib group orally received 60 mg etoricoxib 30 min before surgery,
whereas the control group was given a placebo. The patients were assessed postoperatively after 1, 2, 3, 4, 5, 6, and 7 days using
the United Kingdom oral health-related QoL questionnaire and visual analog scale for maximum postoperative pain. The total
dose of ibuprofen rescue intake and total number of days the drug was taken were recorded. Surgical removal of impacted teeth
had a negative influence on the patient’s QoL across various physical, social, and psychological aspects. The scores for
postoperative pain in the etoricoxib group were significantly lower than those in the control group on each postoperative
observation day. The number of patients without analgesic rescue medication, the average amount, and total number of days
emergency analgesics were taken were significantly lower in the etoricoxib group than in the control group. The etoricoxib
group showed better QoL score than the control group. Preemptive oral etoricoxib is an effective therapeutic strategy for

improving the QoL after surgical removal of the impacted lower third molar.

1. Introduction

The extraction of impacted mandibular third molars under
local anesthesia involves bone and muscle tissue damage,
which results in inflammatory complications, such as pain,
swelling, trismus, and alveolitis, in the immediate postopera-
tive period [1]. These complications may significantly lead to
deterioration in the quality of life (QoL) during the immedi-
ate postoperative period [2]. Various drug treatment
methods have been employed and compared to solve this
problem. Preemptive oral etoricoxib is an important factor
affecting the frequency and severity of postoperative compli-
cations [3-7].

Preemptive approaches focus on preventing postopera-
tive algesic flare and moderation or blockage of the occur-

rence of hyperalgesic states. Preemptive analgesic strategies
are used to control or prevent central sensitization [8]. Pre-
emptive oral etoricoxib (120mg) is effective in providing
analgesia after total abdominal hysterectomy, single-level
discectomy, and inguinal hernia repair [9-11].

COX-2 inhibitors have been shown to have more analge-
sic effects than ibuprofen after impacted tooth extraction
[12]. Etoricoxib with powerful analgesic effects is a new orally
active cyclooxygenase enzyme- (COX-) 2 inhibitor. This
compound has a 100-fold higher selectivity for the COX-2
receptor than COX-1 and has the added convenience of
once-a-day dosing [13].

QoL can be defined as the patient’s subjective perception
of the effects of a disease and its treatment on their daily life,
physical, psychological, and social functioning and well-
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FIGURE 1: Patient enrollment flow diagram.

being. In one study, the highest negative effect of third molar
surgery on the QoL of patients on the first postoperative day
(POD) decreased over the follow-up period [2]. In addition,
the teeth considered associated with technical difficulties for
extraction on the basis of their position have low health-
related QoL score [14]. The United Kingdom oral health-
related QoL (UK-OHRQoL, (based on the WHO’s “struc-
ture-function-ability-engagement” model) questionnaire
can be used to measure the QoL sensation of patients after
third molar removal [15].

To the best of our knowledge, this research is the first to
assess the effect of preemptive oral etoricoxib application on
surgical removal of impacted mandibular third molars on a
patient’s postoperative QoL.

2. Materials and Methods

2.1. Patients and Methods. The study was performed in
accordance with the Declaration of Helsinki regarding med-
ical research. Ethical approval was obtained at the beginning
of the study from the Ethics Committee of School & Hospital
of Stomatology, Wuhan University (approval number 2019-
B11). This study was registered at clinicaltrials.gov (Clinical
Trials Registry No. ChiCTR1900024503).

The study consisted of 60 participants, with 31 (51.7%)
females and 29 (48.3%) males. The exclusion criteria were

the presence of systemic diseases, development of local infec-
tions, smoking, pregnancy, currently breastfeeding, and use
of contraception. All participants were patients at the
Department of Oral and Maxillofacial Surgery of Hospital
of Stomatology of Wuhan University and with complete
indications for removal of the impacted third molar. The par-
ticipants were given standardized participant information
sheets, and they provided written informed consent to join
the study. All patients were informed about the study proto-
col and possible risks prior to any procedure.

Sixty patients were randomly divided into two treatment
groups by using a series of random numbers, with each group
comprising 30 patients (Figure 1). The etoricoxib group
orally received 60 mg etoricoxib, whereas the control group
was orally administered with placebo. These treatments with
preemptive analgesia were performed 30 min before the sur-
gery. The patient and the operator were blinded to the type of
drugs administered.

2.2. Calculation of Sample Size. A pilot study was conducted
on 16 patients (8 patients for each group) to assist in the cal-
culation of sample size for the main study to enable statistical
rejection of the null hypothesis with an 80% power and 95%
confidence interval. A group sample size of 30 achieved 80%
power with a significance level (alpha) of 0.05 using a two-
sided two-sample ¢-test.
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TaBLE 1: Demographic data.
Control Etoricoxib p value
Age (years) 27.5+39 29.5+5.8 0.109°
Weight (kg) 63.5+17.0 66.5+12.7 0.433"
Height (cm) 168.0+7.1 170.4+5.5 0.150%
BMI (kg/m?) 22.3+4.6 22.8+3.7 0.608"
Gender (M/F) 11/19 18/12 0.071#
Duration of the operation (minutes) 152+3.9 16.1+4.2 0.376"
BMI: body mass index. Note: data are presented as mean (standard deviation) or number. “By t-test. By y? test.
. . TABLE 2: Average pain measurements in study groups.
2.3. Surgical Procedure. All operations were performed by the
same oral surgeon tq minimize d.iffer.ences between opera- Timing of VAS score, days  Control  Etoricoxib ~ p value
tors. The same technique f.or apphcatlor'l of local agesthgsm POD 1 56127 29:22 p<0.001"
was performed on the patients. In particular, 2% lidocaine .
was used to block the inferior alveolar, lingual, and long buc- POD 2 47+3.0 1.9+19 p<0.001
cal nerves. Local infiltration anesthesia was achieved using POD 3 3.7+29 15%1.7 0.001**
ﬁ% artecaine andﬁ 100,000 eé)inephri?le (Septanest, Slepto- POD 4 30427 08+11 p<0.001""
ont, France). Both groups underwent the same surgical pro- .
) group . g. b POD 5 23+23 05+08 p<0.001
cedure to reduce surgery-related bias. The same triangular
flap design was used for all gingival flaps. Buccal surgical POD 6 1L5+1.8 0.4+0.6 0.002"*
approach was performed with the incision of mucoperiosteal POD 7 1.0+1.4 04+0.7 0.04*

flap. The 45" elevation high-speed turbine mobile phone was
used to remove the bone and cut the crown; tooth removal
was performed using elevating instruments in the appropri-
ate direction. After tooth extraction, the alveolar tissue was
scraped and rinsed with sterile saline. The wound was
sutured with a 4-0 silk, and the suture was removed 1 week
after the surgery.

2.4. UK-OHRQoL Evaluation Criteria. After the surgery, each
patient was given a diary, which is a condition-specific 16-
item UK-OHRQoL measure [16]. Each patient was
instructed to complete the diary each postsurgery day for 7
days. The OHRQoL instrument is designed to assess a
patient’s perception of recovery in three main categories,
namely, physical, psychological, and social aspects, which
are related to the removal of third molars. Each item was
scored as follows: none, 0; little, 1; moderate, 2; great, 3;
and extreme, 4. The total scores ranged from 0 to 64. A high
score indicates poor QoL. The domain scores are presented
in Results.

2.5. Pain Assessment. An 11-point (0-10) visual analogue
score (VAS) was used to assess pain (0, no pain; 1-3, mild
pain; 4-6, moderate pain; 7-9, severe pain; 10, worst possible
pain). The maximum postoperative pain was scored using
the VAS scale of 1, 2, 3, 4, 5, 6, and 7 days after surgery. Ibu-
profen (300 mg) was prescribed as the rescue drug only in the
case of VAS > 3. The patients also jotted daily notes of their
total ibuprofen consumption within 1 week. At the end of
the 1-week recovery period, the patients were asked to return
the completed diary to the data center.

2.6. Statistical Analyses. Data were analyzed using SPSS soft-
ware (SPSS, Inc., USA), and independent ¢-test and y* test
were used to determine the significant difference between

Values are expressed mean + standard deviation. VAS: visual analog pain
scale. Values are expressed mean + standard deviation or number. *p < 0.05
t-test between groups. **p < 0.01t-test between groups. ***p < 0.001¢-test
between groups.

groups. Parametric outcomes were expressed as the mean +
standard deviation (SD).

3. Results

The mean age of patients (29 men and 31 women) was 28.5
+5.0 years (range: 18-48 years). No statistically significant
differences were found in the demographic and clinical char-
acteristics among the study groups (Table 1). No data were
missing, and all patients attended all study visits. No cases
of alveolar osteitis nor wound infection were reported during
follow-up. No side effects of the drugs used in the trial were
mentioned nor noted (Table 1).

Table 2 shows that the mean VAS for pain in the etori-
coxib group was lower than that in the control group at all
intervals (p < 0.05).

Administration of etoricoxib before the surgery signifi-
cantly reduced the consumption of prescribed medication
(amount of tablets, mean + SD; Table 3). During the 1-week
period, the etoricoxib group received an average of 1.3 +2.0
prescription dose, whereas the control group took a prescrip-
tion dose of 4.2 +4.2 (p=0.002). In the etoricoxib group,
53.3% of the patients did not take any postoperative analge-
sic, and this number was 43.3% higher than that in the con-
trol group (p < 0.001). The total number of days emergency
analgesics were taken was 0.8 + 1.1 in the etoricoxib group,
and it was less than that in the control group (2.4 + 2.0).

The mean total and subscale scores were the highest
among all groups on the first POD; the values gradually
improved throughout the immediate postoperative period.
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TaBLE 3: Comparison of the average dosage and number of patients during 7-day rescue analgesic intake among groups.

. Control Etoricoxib
Variable (n = 30) (1 = 30) p value
Numbe‘r of patients who consumed the first rescue analgesic medication during the period of 27 (90%) 14 (46.7%) p< (1)3.001
evaluation (7 d)
E\;liir;lber (%) of patients requiring no rescue analgesic medication during the period of evaluation 3 (10%) 16 (53.3%) p< (1)3.001
Total analgesic consumption for postoperative 7 d (tablets) (mean + SD) 42+42 1.3+£2.0 0.002*
Total number of days taken with emergency analgesics 24+20 08+11 F< %001

Note: data are presented as mean (standard deviation) or number. “By t-test. “By x> test.

The etoricoxib group showed statistically significant dif-
ferences in the total QoL during the immediate postoperative
period. This group also showed a significant difference in the
effect of QoL in terms of the physical and psychological
aspects (p <0.05) at PODs 1-7 and social aspect at PODs
2-6 compared with the control group (Table 4).

4. Discussion

This study was aimed at evaluating the effect of preemptive
oral etoricoxib on postoperative pain and QoL measures after
third molar surgery. We hypothesized that preemptive oral
etoricoxib has a significant positive effect on the QoL of
patients. The preemptive oral administration of etoricoxib
can improve the QoL after third molar surgery.

Etoricoxib is a second-generation selective class of non-
steroidal anti-inflammatory drug approved for the treatment
of patients with rheumatism and osteoarthritis. Etoricoxib is
chemically written as [5-chloro-2-(6-methylpyridin-3-yl)-3-
(4- methylsulfonylphenyl) pyridine]. This compound is a
dipyridinyl derivative that has a (4-methylsulfonyl) phenyl
group attached to the central ring [17]. Etoricoxib has more
than 100-fold selectivity for COX-2 versus COX-1 in various
cell and whole-blood assays. This agent is less active against
COX-1 than other selective COX-2 inhibitors and offers the
major advantage of reduced gastrointestinal toxicity [13, 18].

Etoricoxib is an effective preemptive analgesic for
patients undergoing total abdominal hysterectomy, single-
level discectomy, and inguinal hernia repair [10, 11, 13]. Oral
etoricoxib is rapidly and completely absorbed. Etoricoxib has
a marked distribution in tissues (distribution volume of
119L) and is 92% bound to plasma proteins. This chemical
distributes rapidly, reaching its peak concentration within
1-2h. Etoricoxib has an elimination half-life of approxi-
mately 22 h [19].

Evidence suggests that certain treatments can improve
the QoL after tooth extraction. Majid confirmed that submu-
cosal injection of dexamethasone (4 mg) can greatly improve
the QoL [20]. Batinjan et al. observed that QoL can be ame-
liorated by laser therapy [21]. However, no study assessed
the effect of etoricoxib on the QoL after third molar surgery.
Two studies investigated the QoL of orthopedic patients on
the basis of etoricoxib use. Ramos-Remus et al. demonstrated
that the use of etoricoxib on patients with osteoarthritis,
rheumatoid arthritis, or chronic low-back pain is associated

with improvements in all Short Form-8 Health Survey QoL
domains and component scores and the measures of pain
and physical functioning [22]. However, Eichler et al. insisted
that the degree of association between the changes in QoL
variables is low except for bodily pain [23]. Overall, whether
etoricoxib can improve QoL is unclear.

In this study, the etoricoxib group showed statistically
significant differences in the total QoL in the immediate post-
operative period. The extraction of impacted teeth had a neg-
ative effect on the QoL in all aspects of the patient’s life,
including restrictions in daily life activities, e.g., the ability
to chew food, open mouth, speak, comfort, laugh, and sleep.

Third molar surgery in the control group was associated
with the deterioration of QoL in the immediate postoperative
period [10, 21, 24]. This finding was reflected in the high
scores of all the QoL subscales recorded in the questionnaire.

Preemptive etoricoxib had a significantly positive effect
on the physical aspects of the QoL of patients, including
enjoyment of food, appearance, speech, general health, com-
fort, and breath odor. The score for enjoyment of food was
lower in the etoricoxib group than in the control group on
PODs 1-6. According to Shugars et al., Oral Health Impact
Profile-14 responses suggest that pain affects the ability to
eat [25]. In the present study, the pain reported in the etori-
coxib group at a level less than the control group resulted in
enhanced ability to eat at PODs 1-6. Albuquerque et al.
pointed out that preemptive etoricoxib leads to a significant
reduction in tumor necrosis factor-a concentration, resulting
in significantly reduced clinical parameters of pain, trismus,
and edema compared with the placebo group [4]. The low
influence on speech in the etoricoxib group is possibly due
to the anti-inflammatory effect of etoricoxib. Severe trismus
in the control group prevented patients from eating normally
and brushing their teeth, affecting their general health and
breath odor. Enhanced physical aspects are related to pre-
emptive analgesia.

In this study, tooth extraction surgery affected the daily
social life of patients at PODs 2-6. The patients in the etori-
coxib group can smile more and perform more daily work
than those in the control group. Sancho-Puchades et al.
removed all four third molars from outpatients under con-
scious sedation, which caused patients to stop working for
an average of 4.9 days [26]. The reduction in the degree of
impairment of social activities in the etoricoxib group may
be due to the anti-inflammatory effect of etoricoxib. Savin
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and Ogden considered that a major problem with socializa-
tion is related to altered facial appearance [27].

With regard to psychological aspects, preemptive analge-
sia can improve the results in patients who underwent
impacted tooth extraction. Sleep disturbances may be attrib-
uted to sleep disruptions caused by the discomfort related to
tooth extraction and drowsiness caused by postoperative
medication [28]. Ibikunle et al. reported that the proportion
of sleep disorders among subjects who received prednisolone
was significantly lower than that of those who did not receive
prednisolone [29]. Poor sleep quality affects the patients’
confidence, carefree manner, mood, and personality. The
patients in the etoricoxib group performed better psycholog-
ically than those in the control group, because the former
took less emergency analgesics and used them for a shorter
period of time. In addition, the anti-inflammatory effect of
etoricoxib affected these patients psychologically.

It was worth noting that the results of our study were dif-
ferent from those of Isola et al. [30], and the possible three
reasons were as follows: the first was ethnic differences, the
second was the difference in the technical proficiency of the
operators, and the third and the most important reason was
the difference in the time point of oral analgesics. Preopera-
tive administration of etoricoxib can ensure stable concentra-
tion in key tissues, such as plasma, CSF, and wound fluid
after surgery [31]. This process resulted in a complete block-
ade of PGE2 production in the surgical wound and CSF. This
phenomenon can lead to pain relief and reduce demands for
postoperative analgesic.

There were some limitations in this study. First, due to
the development of the internet, it was easier for patients to
obtain methods to improve the quality of life after surgery
from the network, such physiotherapy as ice compress and
chlorhexidine-based mouthwash [32, 33]. Second, dental
anxiety was not assessed preoperatively, which was associ-
ated with pain and affects quality of life [34]. Third, the
split-mouth randomized clinical trial design was not used
in this study. The above three points may have some influ-
ence on this study.

This study indicated that preemptive etoricoxib caused a
significant improvement in health-related QoL after surgical
removal of impacted lower third molars.
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