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Abstract: Background: Pain is one of the most reported side effects of orthodontic treat-
ment despite the advanced technology in orthodontics. Many analgesics have been intro-
duced to control orthodontic pain including acetaminophen and selective and nonselective
nonsteroidal anti-inflammatory drugs. The great concern about these drugs is their adverse
effect on rate of teeth movement. Aims: The purpose of this study was to evaluate and com-
pare the effect of acetaminophen, ibuprofen and etoricoxib on pain perception and their in-
fluence on the rate of teeth movement during leveling and alignment stage. Methods: Forty
patients were evenly and randomly distributed in a blinded way to one of four groups: pla-
cebo (starch capsules), acetaminophen 500mg thrice daily, ibuprofen 400mg thrice daily, and
etoricoxib 60mg once daily. The drugs were given one hour before bonding and archwire
placement and continued for three days. A visual analogue scale was used to express pain
levels before and after archwire placement, on the first, second, third, and seventh day. Little’s
irregularity index was measured before bonding and at every activation visit until the end of
the alignment and leveling stage. Results: All three drugs showed a lower pain level than
placebo at the bonding and first activation visits. Etoricoxib showed the least pain level among
other drugs followed by ibuprofen. No statistically significant differences were found be-
tween the drug groups and the placebo at the second and third activation visits. No statisti-
cally significant differences were detected between the 4 experimental groups concerning the
rate of teeth movement. Conclusions: The three drugs were only effective in controlling pain
during the first two visits of orthodontic treatment; and etoricoxib 60mg/day was the best. All
three drugs had no influence on rate of teeth movement when used in their least recom-
mended dose.

Keywords: Orthodontic pain, pain perception, etoricoxib, analgesics.

Orthodontic pain was reported to be one of the most negative effects of orthodontic treatment, it has

been rated as a major reason for discontinuing treatment (-3

Previous studies have well documented that orthodontic pain begins between 4h - 12h after orthodon-

tic force application, peaks after 1 day, gradually subsides 3-7 days thereafter and returns to baseline

levels after 1 month @6,

Non-steroidal anti-inflammatory drugs (NSAIDs) have been used for the relief of orthodontic pain for

decades. Their effectiveness in orthodontic pain relief has been validated, but their side effect of reducing

the rate of tooth movement is still being debated (7-9), making NSAIDs not routinely used for pain control

in orthodontic practice.
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Traditional NSAID are nonselective for two isoforms of cyclooxygenase (COX), COX-1 and COX-2.
COX-1 is related to the synthesis of prostaglandins involved in the protection mechanism of the gastric
mucosa, while COX-2 is induced after the inflammatory cells have been activated and participate in the
synthesis of inflammation and pain mediators (9. In this context, NSAIDs selective for COX-2 were newly

developed, to overcome COX-1 inhibition side effects (V.

Acetaminophen was suggested to be the most effective drug that corroborates its pharmacological use
in orthodontic movement disturbances, it seems to have no role in the synthesis of prostaglandins(12,13).
However, there is still no precise recommendation regarding the most adequate drug for pain control in
orthodontic treatment. In this context, determining the NSAID that reduces pain the most without influ-

encing the rate of tooth movement becomes essential to optimize the orthodontic treatment /1314,

The aims of the present study were to compare the analgesic effect of etoricoxib (a selective NSAID),
Ibuprofen (a nonselective NSAID), and acetaminophen on the orthodontic pain generated after archwire
placement and/or activation during the alignment and leveling stage, and to find if there is any effect of

these analgesics on the rate of teeth movement.

Materials and Methods
Ethical approval and subjects

This randomized, double-blinded, placebo-controlled, prospective study was approved by the Ethical
Committee of the College of Dentistry/ University of Baghdad on the 24t February 2020 with Ref. Number
186420. A total of forty patients (age ranged between 18 and 24 years old) who were about to receive fixed
orthodontic appliance treatment agreed to enroll in this study. The patients were informed about the pro-
cedure through a detailed information sheet, and written informed consent was obtained. Sample size

was measured according to a predetermined 80% power of study and 5% significance alpha level.
Selection criteria

Patients must have a full set of permanent dentitions excluding the third molars. No antibiotic treat-
ment for at least four weeks before bonding. No history of systemic diseases or allergies. No current use
of steroids or analgesics. Not contraindicated to NSAID. Must not extract teeth at least 4 weeks before
bonding. No history of previous orthodontic treatment. Moderate crowding of a maximum of 10mm ac-

cording to Little’s irregularity index (LII) (5.

This study was done in the Orthodontic Clinic at the College of Dentistry/ University of Baghdad in

addition to a private specialized dental center in Baghdad city.
Blinding and Randomization

Forty-four patients (age ranged between 18 and 24 years old) were recruited; however, three patients

did not meet the oral hygiene requirement (GI or PLI>1). The remaining forty-one patients were randomly
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assigned to one of four study groups. A simple non-stratified randomization was done using randomly

assign subjects to treatment groups website (https://www.graphpad.com/quickcalcs/randomizel/) with

an equal allocation ratio (10 participants per group except group B contained 11patients). The allocation
was performed by an independent person. The groups were named as A, B, C, and D and both the patient
and the investigator (A.A.M.A), who was responsible for the clinical part of the study, were blinded to the
type of analgesic that were given to each group as well as to the grouping itself, which was kept sealed

until the completion of data analysis.

The drug tablets did not have any markings or labels that represent brand name, and were put in small
opaque pill boxes with a sticker containing the name of the group. The pills were put in the boxes by the

independent person.
Study groups

Four experimental groups were predetermined: group A, were given a placebo (starch capsule) once
daily (considered as the control group); group B, were given 500 mg acetaminophen (Paracetamol, Pristol
House, Unit 3, Canalside, Northbridge Road, Berkhamsted Hertfordshire, United Kingdom) three times
daily; group C, were given 400 mg ibuprofen (Denk Pharma, GmbH & Co. KG, Prinzregentenstr., Miin-
chen, Germany) three times daily; and group D, were given 60 mg etoricoxib (Arcoxia, Merck Sharp &

Dohme B.V., Waarderweg Haarlem, Netherlands) once daily.

The lowest recommended dose for each medication was used according to the National Health Service,
UK. Drug administration began 1 hour before commencing the bonding procedure and/or archwire
change, and were given for three days including the bonding day. Patients were instructed not to take any
additional analgesics. A standardized treatment protocol was followed for all participants. The same day
after placing the fixed orthodontic appliance, a 0.012-inch archwire was placed for alignment as a starting
arch wire and the usual wire consequence was followed (0.014-inch NiTi followed by 0.016-inch NiTj, then
18-inch NiTi) at 6 weeks visit intervals. Archwires were fully tied to the brackets by either ligature wires
or elastomeric modules (rotated teeth were ligated with ligature wires). To ensure standardization, any
debond happened during the treatment was rebonded within 24 hours, otherwise the case will be ex-
cluded. Patients were all reminded about their upcoming visits via cell phone call one day before appoint-

ment.
Pain assessment

Patients recorded the pain perceived on a graded linear visual analogue scale (VAS). Subjects were
given routine post-bonding instructions and were thoroughly trained on how to deal with the VAS. Then
patients were asked to complete a questionnaire at appropriate intervals during the week after the bond-

ing appointment.

The questionnaire was in the format of a printed six-page booklet that contained 100 mm horizontal
VAS on which patients were asked to mark the degree of discomfort at the indicated time periods. The
patients were instructed to make a check on the scale at each time interval to represent the perceived

severity of pain during each of the three activities:
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chewing, fitting or occluding on the front teeth, and fitting the back teeth. Incidence and severity of
pain were recorded by the patient prior to bonding and drug administration, immediately after bonding,
and on the first, second, third and seventh day after bonding. Patients were asked to return the question-

naire on the seventh day.

This questionnaire was repeated for all activation visits until the end of the alignment stage. A text
message reminder was sent to every patient to remind them to mark the questionnaire on the scheduled
day. All of the forty patients who enrolled in this study returned their questionnaires, and none of them

were recorded to use additional medication.
Rate of tooth movement

The rate of tooth movement was estimated by measuring the LII for the lower arch before appliance
bonding and at each archwire changing visit which was made every 6 weeks till the end of alignment

stage directly in patients’ mouth using a four-digit caliper with tenth of a millimeter.

The difference between each measurement and its previous one determined the amount of teeth move-
ment for that visit. In the present study we have calculated the rate of teeth movement four times before

it reached zero crowding.

LIl is a quantitative method of assessing the anterior teeth irregularity. The technique involves meas-
urement of teeth irregularities directly from the patient’s mouth or from the dental cast with a caliper
(four-digit caliber with a tenth of a millimeter) held parallel to the occlusal plane. The linear displacement
of the adjacent anatomic contact points of the incisors is determined, and the sum of the five measurements

represents the Irregularity Index value of a case (9.
Statistical analysis

The statistical analysis was performed using SPSS 22 on windows 10 software (SPSS Inc., Chicago,
Illinois, USA). Data distribution of the VAS scores for pain levels was checked using Shapiro-Wilk test.

Descriptive statistics were done for all data. Age differences between groups were evaluated using
one-way ANOVA (analysis of variance). All statistical comparisons done included all the three different
actions (chewing, fitting anterior teeth and fitting posterior teeth) at each time interval, and were repeated

for each archwire changing visit.

Comparisons within each drug group over time by means of pain were done using Wilcoxon test with
Bonferroni correction, and since 45 multiple comparisons were made for each group, a significance value

of P <0.0011 was considered significant.

Differences between the drug groups to compare pain over time were evaluated using Kruskal Wallis
test. In the first and third orthodontic visits, ten actions were found to be statistically significant, so Mann
Whitney test with Bonferroni correction was done. As sixty multiple comparisons were made, a significant

value of P <0.00083 was considered to be significant. In the second orthodontic visit, 14 actions were found

40



J. Bagh. Coll. Dent. Vol. 34, No. 2. 2022 Abdaljowwad and Al-Groosh

statistically significant, the Bonferroni correction of Mann Whitney test indicated considering a signifi-
cance value of P < 0.0006 to be significant because 84 multiple comparisons were made. In the fourth or-
thodontic visit, only 6 actions were found statistically significant, so Mann Whitney test with Bonferroni
correction was done, and a significance value of P < 0.0014 was considered significant, since 36 multiple

comparisons were made.

Intraclass correlation coefficient (ICC) was used to test the inter-examiner reliability of the LII of a
twelve randomly selected patients, LIl was remeasured by another investigator at the same visit. The rate

of teeth movement was compared between the drug groups using one-way ANOVA test.

Results

One patient from group B missed to record the pain assessment form and, therefore, were dropped out
of the study. The remaining 40 patients who participated in our study completed the whole procedures
until the end of their alignment and leveling stage and returned all their pain assessment forms. The CON-
SORT flowchart of the current trial is shown in Figure 1. Patient recruitment started in November 2020

and completed in May 2021.

Descriptive statistics of the patients” age for the four groups was calculated as shown in Table 1. The
average age for the four groups was not significantly different from each other (P < 0.05). Gender differ-

ences were not taken into consideration.
Pain levels of the drug groups

In all the study groups, the pain level reached its peak after 24 hours of archwire placement and/or
activation, this was true through all different actions and in all activation visits. Interestingly, no statisti-
cally significant differences (P < 0.0011) were detected between different time intervals for all activities

within the same group.

Table 1 Descriptive statistics and distribution of age in the study groups.

Group Drug N Mea Std. Devia- Min Ma F P
n tion . X.
A Placebo 10 21 2.055 18 24
B Acetamino- 10 20.9 1.792 19 24
phen
C Ibuprofen 10 21.4 1.506 19 23 0139 0.93
D Etoricoxib 10 21.2 2.098 19 24
Total 40 2113 1.814 18 24

All the data are presented as mean (95% confidence interval).
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[ Enrollment ]

[ Assessed for eligibilty (n= 44) ]

Excluded (n=3)

« Not meeting inclusion criteria
(n=3)

« Declined to participate (n=0)

+ Other reasons (n=0)

v

I Randomized (n= 41) I

v [ Allocation ] ‘

Allocated to intervention Aliocated to intervention Allocated to intervention Allocated to intervention
(n=10) (n=11) (n=10) (n=10)
« Received allocated « Received allocated « Received allocated « Received allocated
intervention (n= 10) intervention (n= 10) intervention (n= 10) intervention (n= 10)
« Did not receive aliocated « Did not receive allocated « Did not receive allocated « Did not receive allocated
intervention (give intervention (give intervention (give intervention (give
reasons) (n=0) reasons) (n=0) reasons) (n=0) reasons) (n=0)
v [ Follow-Up ]
Lost to follow-up (give Lost to follow-up (miss to Lost to follow-up (give Lost to follow-up (give
reasons) (n=0) record the pain reasons) (n=0) reasons) (n=0)
assessment sheet) (n= 1)
Discontinued intervention Discontinued intervention Discontinued intervention
(give reasons) (n=0) Discontinued intervention (give reasons) (n=0) (give reasons) (n=0)
(give reasons) (n=0)
v [ Analvsis ] v v
Analysed (n= 10) Analysed (n= 10) Analysed (n=10) Analysed (n= 10)
« Excluded from analysis « Excluded from analysis « Excluded from analysis « Excluded from analysis
(give reasons) (n=0) (give reasons) (n= 0) (give reasons) (n=0) (give reasons) (n=0)

Figure 1. CONSORT flowchart of participants through each stage of the study.
Pain levels between the drug groups

After the bonding visit and at 24 and 72 hours; ibuprofen, acetaminophen and placebo groups had a
comparable pain levels, while etoricoxib group showed a superior analgesic effect over them at chewing

and fitting on anterior teeth and the differences were statistically significant (P < 0.00083) (Table 2).

After 48 hours etoricoxib, ibuprofen and acetaminophen groups had a comparable analgesic effect
during chewing, but all showed significantly (P < 0.00083) higher analgesic effect than placebo group.
However, etoricoxib group showed significantly (P < 0.00083) less pain levels than ibuprofen and aceta-

minophen groups during fitting on anterior teeth (Table 2).

Results after the first activation visit showed significant higher pain levels in the placebo group over
other drug groups (P <0.0006) in all actions. At the first day, Etoricoxib group presented with significantly
lower pain levels (P < 0.0006) than ibuprofen group during fitting on anterior teeth, and lower than acet-
aminophen group during chewing and fitting on posterior teeth. Ibuprofen group was better in controlling
pain than acetaminophen group only during fitting on posterior teeth, the difference was significant (P <
0.0006) (Table 2).
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At the second and third days, etoricoxib and ibuprofen groups had a comparable pain levels, however,
these were lower than that of acetaminophen group during fitting on posterior teeth (P < 0.0006), in addi-
tion, ibuprofen group showed significantly lower pain levels than acetaminophen group chewing (P <
0.0006) (Table 2).

No statistically significant differences were found between the drug groups After the second and third
activation visits, except that etoricoxib showed a significantly (P < 0.00083) better analgesic effect than

acetaminophen group during fitting on anterior teeth at day 3 (Table 2).

Table 2 Pain levels of the four groups at measured functions and time intervals.

Action Time Placebo  Acetaminophen Ibuprofen Etoricoxib
33 (15-55)2 33 (20-45)= 7.2 (0-13)°
Day 1 29 (15-40)°
56 (30-75)° 19 (10-25)> 9.4 (3-18)®
Dav 2 58 (50-70)= 28 (15-50)> 24 (5-35)*  14.2 (8-20)
a
Chewing y 66 (25-100)> 20 (10-35)° 3 (0-5)r 7.2 (0-18)>
23 (15-35)° 4.6 (0-10)>
Day 3 40 (15-55)° 2 (0-5)°
15 (5-25)° 5.2 (0-13)v
Day 7 22 (5-40)° 15 (5-25)° 2 (0-5)°
21.6 (13-35)2
Day 1 56 (45-70)> 54 (45-70)> 22 (20-25)°
9.4 (3-18)>
54 (40-80)2 31 (20-60)  15.6 (13-20)2
Day 2 39 (20-55)2
. 65 (40-85)° 19 (15-25)> 7.2 (0-18)®
Fitting on
5 (0-10)
Front teeth 37 (20-80)2
Day 3 26 (15-60)¢ 45 (30-60)> 6 (0-15)°
32 (20-55)°
11.2 (8-15)¢
20 (10-30)2 4.6 (0-10)>
Day 7 29 (10-60)® 2 (0-5)°
16 (10-20)° 4 (0-10)°
After bonding/
. 21 (10-40)® 2.2 (0-5)»
archwire replacement
. Day 1 59 (25-85)> 21 (20-25)° 9 (0-15)v 7.4 (3-13)>
Fitting on
64 (50-75)= 11 (0-35) 13.2 (3-20)°
back teeth Day 2 2 (0-5)b
64 (20-100)> 19 (15-25)° 5.2 (0-13)v
Day 3 42 (10-65)> 22 (15-35)° 3 (0-10)® 4 (0-10)®
Day 7 27 (10-50)® 2 (0-5)° 3.2 (0-8)»

A: Significant differences were found at bonding visit (P < 0.00083), b: Significant differences were found
at the first activation visit (P < 0.0006), c: Significant differences were found at the second activation visit
(P <0.00083).
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Rate of teeth movement of the drug groups

The mean rate of teeth movement measured at the first visit after 6 weeks of bonding and loading the
initial arch wire (first activation) were 2.192 + 0.735 mm for placebo group, 3.972 + 1.929 mm for aceta-

minophen group, 2.468 + 1.95 mm for ibuprofen group, and 3.4 + 1.158 mm for etoricoxib group (Table 3).

After the second activation (12 weeks after bonding), the mean rate of teeth movement calculated were
2.09 +1.07 mm for placebo group, 2.748 +1.3 mm for acetaminophen group, 3.252 + 0.904 mm for ibuprofen
group, and 2.414 + 0.519 mm for etoricoxib group (Table 3).

The mean rate of teeth movement estimated after the third activation (18 weeks of starting alignment
and leveling) were 1.92 + 2.138 mm for placebo group, 1 + 1.302 mm for acetaminophen group, 1.16 + 1.055
for ibuprofen group, and 2.266 + 2.352 mm for etoricoxib group (Table 3).

The calculated means of teeth movement after the fourth activation (24 weeks after bonding) were 1.3
+0.544 mm for placebo group, 1 +0.289 mm for acetaminophen group, 0.9 + 0.155 mm for ibuprofen group,

and 1.25 + 0.866 mm for etoricoxib group (Table 3).

Table 3 Descriptive statistics of the rate of teeth movement in drug groups.

Time Groups N Mean Std. Deviation Min. Max.
Placebo 10 2.192 0.73525 1.29 3.02
Acetaminophen 10 3.972 1.92894 1.26 6.6
First activation
Ibuprofen 10 2.468 1.95013 0.19 5.85
(after 6 weeks)
Etoricoxib 10 3.402 1.15817 1.96 5
Total 40 3.0085 1.64139 0.19 6.6
Placebo 10 2.09 1.06531 1.15 4.05
Acetaminophen 10 2.748 1.30043 1.6 47
Second activation
Ibuprofen 10 3.252 0.90444 2.5 49
(after 12 weeks)
Etoricoxib 10 2.414 0.51938 1.72 3.25
Total 40 2.626 1.04531 1.15 49
Placebo 10 1.92 2.13817 0 44
Acetaminophen 10 1 1.30171 0 2.75
Third activation
Ibuprofen 10 1.16 1.05536 0 25
(after 18 weeks)
Etoricoxib 10 2.266 3.92046 0 9.58
Total 40 1.5865 2.35197 0 9.58
Placebo 6 1.3 0.54406 0.9 2
Acetaminophen 4 1 0.28868 0.75 1.25
Fourth activation
Ibuprofen 6 0.9 0.15492 0.7 1
(after 24 weeks)
Etoricoxib 4 1.25 0.86603 0.5 2
Total 20 1.11 0.49778 0.5 2

All the data are presented as mean (95% confidence interval).
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Rate of teeth movement between the drug groups

Intra class correlation coefficient revealed a high reliability level [ICC = 0.976 (95% CI 0.917-0.993)] for
LII (Table 4).

Table 4 Intraclass Correlation Coefficient.

95% Confidence Interval F Test with True Value
Intraclass Correlation
Lower Bound Upper Bound Value dfl df2 Sig
Single Measures 0.953 0.847 0.986 38578 11 11  0.000
Average Measures 0.976 0.917 0.993 38.578 11 11 0.000

No statistically significant difference (P < 0.05) was detected by ANOVA test between the different exper-
imental groups through the whole alignment and leveling period (after the first, second, third and fourth

activations after bonding) (Table 5).

Table 5 ANOVA test for comparisons of rate of teeth movement between drug groups after different ac-

tivation times.

Activation Sum of Squares df Mean Square F Sig.
First Between Groups 20.42 3 6.807 2.895 0.058
irs
L. Within Groups 84.652 36 2.351
activation
Total 105.072 39
Between Groups 7.39 3 2.463 2.518 0.074
Second
L Within Groups 35.224 36 0.978
activation
Total 42.614 39
Third Between Groups 10.988 3 3.663 0.644 0.592
ir
Lo Within Groups 204.75 36 5.688
activation
Total 215.739 39
Between Groups 0.608 3 .0203 0.791 0.517
Fourth
Lo Within Groups 4.1 16 0.256
activation
Total 4.708 19
Discussion

One of the most common complaints among orthodontic patients is pain, especially during the first
week of fixed appliance placement and the ongoing activation and archwire changing visits. Many factors
have been reported to affect the severity of orthodontic pain such as age, force type, and type of person-
ality (16), moreover, the amount of patients” discomfort and attitude toward treatment found to effect on
appliance acceptance (7). Because of such important effect on patients’ compliance, pain management is a

priority to ensure a successful orthodontic treatment.
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Pain is a subjective feeling caused and affected by many factors. Several methods were suggested to
assess pain in the literature and nearly all of them depends on subjective methods. Like most of the ortho-
dontic studies in the literature, VAS was used in the current study to assess pain. It is found to be the most

accepted and appropriate over other pain scales because of its ease of measurement and reproducibility

(18,19)_

The current randomized controlled study was conducted on a total of 40 patients who scheduled to
have fixed orthodontic appliance therapy. Patients were randomly distributed into one of four experi-
mental groups: patients in group A were given placebo (starch capsules), patients in group B administered
500 mg acetaminophen, patients in group C took 400 mg ibuprofen, and patients in group D administered
60 mg etoricoxib; in all four groups, medication was started 1 hour before the bonding/archwire activation
procedure and continued for 3 days. All the patients completed the study without using any additional
medications. The lowest recommended doses of acetaminophen, ibuprofen and etoricoxib were used to
control pain (as suggested by National Health Service, UK). Pain level scores were obtained using VAS at
the particular time intervals. The aims of this randomized placebo-controlled study were to assess the
efficacy of acetaminophen, ibuprofen (non-selective NSAID), and etoricoxib (highly selective NSAID) ad-
ministration on controlling orthodontic pain and their possible effect on the rate of orthodontic tooth

movement.

The uniqueness of the current study is that pain evaluation was conducted through the whole leveling
and alignment period over about 6 months of orthodontic treatment, with repeating the pain control drugs
and scoring process during the first week of each visit interval. Rate of teeth movement was also measured
through the same leveling and alignment period by measuring the amount of teeth movement at each visit

interval.

In the present study and through all activation visits, pain started immediately after archwire place-
ment or activation and reached its peak after 24 hours in all study groups and all different activities, which

markedly reduced at day 7. These findings were similar to previous studies (162024,

The average pain score on VAS through the entire study did not exceed 67 on 100 mm scale in placebo
group, indicating a moderate pain, which was in agreement with Gupta et al (2014) (24), while in other
drug groups the scores were below 44 mm, indicating a mild pain, these results were similar to what found
by Salmassian et al (2009) (6).

Analgesic effect within the same group of different activities at different time intervals showed no
statistically significant difference in all experimental groups. For drug groups pain scores were all mild
which made it difficult for the patients to detect a significant reduction in pain, besides, administration
timing plays a significant role in the effectiveness of analgesics used for orthodontic pain management
due to the differences in their plasma half-life ?. In the current study analgesics were given 1 hour pre-
operatively which allow enough time for them to reach a high plasma concentration before pain reached

its peak levels.

In the placebo group, even though patients didn’t take analgesic medications, no significant difference

in pain levels were detected in response to different time intervals through different actions. This is mainly
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due to the psychological effect of placebo drugs which could reach 30-40 % in medical and dental studies

26),

Pain evaluation at the bonding visit and at the first visit after bonding revealed that etoricoxib was the
most effective drug in pain reduction among other groups, these results were statistically significant for
all different actions after 24, 48, and 72 hours, where pain reached its peak levels. This was in agreement
with (24) which was the only study in the literature comparing etoricoxib analgesic efficacy in controlling
orthodontic pain to other drugs. A systematic review and meta-analysis which published recently con-
cluded that placebo is the least effective, while etoricoxib is the most effective analgesic in controlling

orthodontic pain @9.

At the bonding visit ibuprofen and acetaminophen showed similar results in pain reduction with no
statistically significant difference between them, but at the first visit after bonding (6 weeks after bonding)
ibuprofen was significantly more effective than acetaminophen in reducing pain in fitting on posterior
teeth and on chewing actions after 24, 48, and 72 hours. both drugs were significantly more effective than
placebo in those time intervals. When these results compared to previous studies comparing ibuprofen to
acetaminophen and placebo, conflicting results were found. Bernhardt et al. (2001) ?% and Bradley et al.
(2007) @ found that ibuprofen administration causes less pain than acetaminophen. Another study which
done by Patel et al. (2011) @ showed similar analgesic effect between acetaminophen and placebo,
whereas ibuprofen revealed superior analgesic effect. However, Bird et al. (2007) %, Salmassian et al. (2009)
(16), and Tunger et al. (2014) ¢ have found no statistically significant difference between acetaminophen
and ibuprofen. A systematic review done by Xiaoting et al. (2010) ¢» concluded that there is no statistical
difference detected between ibuprofen, acetaminophen or placebo. Another more recent systematic re-
view and meta-analysis indicated that ibuprofen can be effective in reducing pain after separators or arch-
wire placement only after 2 and 6 hours compared to placebo, but not at 24 hours. Ibuprofen and aceta-

minophen seem to be equally effective ©2.

The current study showed similar effect in reducing orthodontic pain between the four experimental

groups at the second and third visits after bonding (12 and 18 weeks after bonding).

It is widely known that teeth movement process happened by blood flow obstruction of the periodon-
tal ligament (PDL) at the pressure site leading to the release of PE2 which activate bone resorption process
3. NSAIDs are the most common drugs given to control pain in patients act by blocking the PGE2 pro-
duction by inhibiting the COX enzyme and thus disrupting teeth movement as reported in many previous
animal studies 439, On the other hand, the highly selective COX 2 inhibitor NSAIDs such as etoricoxib
suggested to reveal a very little effect on teeth movement in comparison to conventional non-selective
NSAIDs @4. Unlike NSAIDs, acetaminophen is not an active anti-inflammatory agent and does not prevent

PGE2 production and teeth movement (0.3,

Previous studies have shown that acetaminophen consumption for orthodontic pain control has no
significant effect on the rate of teeth movement 1213353738, while ibuprofen administration negatively af-
fect the rate of teeth movement 12353, However, other studies concluded that ibuprofen and loxoprofen

administration longer than two weeks did not have any significant effect on the rate of teeth movement
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940, Recently, it has been demonstrated that only high doses of etoricoxib significantly decrease the rate

of teeth movement ¢,

In the current study, no statistically significant differences were found between the four experimental
groups through all activation visits till the end of the leveling and alignment period, these findings indi-
cate that etoricoxib, acetaminophen, and ibuprofen drugs have no negative effect on the rate of orthodon-
tic teeth movement when prescribed with their recommended doses for three days after each archwire

placement and/or activation.

The half-life period of the high selective COX-2 inhibitor etoricoxib is 22 hours and reaches its maxi-
mum concentration in blood plasma after one hour of oral intake, which is far longer than most of other
non-selective NSAIDs 2. This have been shown clearly in the current study, a daily single dose intake of
etoricoxib is more effective in orthodontic pain control than ibuprofen or acetaminophen given thrice daily.
Furthermore, etoricoxib have the least effect on the gastric mucosa and no inhibitory effect on teeth move-

ment.

Based on the current randomized study, and for better pain control in patients undergoing orthodontic
treatment, it is recommended to prescribe etoricoxib rather than acetaminophen or ibuprofen due to its
excellent pain controlling ability without affecting the rate of teeth movement. It is also better to prescribe
ibuprofen over acetaminophen because of its superior analgesic effect in the absence of decelerating teeth

movement.

Conclusion

Pain resulting from routine orthodontic treatment is of moderate intensity, and in cases of analgesic pre-

scriptions is of mild intensity.

Etoricoxib, ibuprofen and acetaminophen are significantly effective in reducing orthodontic pain in the

first 3 months of treatment, but have the same effect as the placebo after that.
Etoricoxib was the best efficient analgesic in reducing orthodontic pain.
Ibuprofen is significantly better than acetaminophen in controlling orthodontic pain.

Etoricoxib, ibuprofen and acetaminophen when prescribed with their least recommended doses have no

inhibitory effect on the rate of orthodontic teeth movement.

Conflict of interest: None.
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