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Abstract
Backgound: The ultimate goal of oral health care providers is not only to restore function, but also to relieve
pain. This study was undertaken to compare the analgesic efficacy of ibuprofen, celecoxib and tramadol in patients after extraction of mandibular third molar teeth.
Methods: Forty one patients entered our study and were randomly divided into three groups. Group 1 received
ibuprofen (600 mg) and groups 2 and 3 received celecoxib (200 mg) and tramadol (100 mg) respectively, 8 hours
and one hour before extraction of mandibular third molar teeth. The patients reported their pain severity in a
questionnaire four and eight hours after the tooth extraction. To evaluate the side effects of the drug, the patients
were asked to report if they had any problem using the drug.
Results: Fourteen patients received ibuprofen, 15 celecoxib and 12 tramadol for relief of pain. The pain severity
in ibuprofen group, 4 and 8 hours after tooth extraction was less than celecoxib, and was less in these two
groups when compared to tramadol group but no significant difference was found between the three groups. No
undesirable side effects were reported in ibuprofen and celecoxib groups, but side effects such as headache,
nausea, vomiting, oral dryness, drowsiness, tremor and vertigo were observed in the tramadol group. All patients
who used tramadol were not satisfied from the drug while it had disturbed their daily activities.
Conclusion: Regarding the very little side effects of celecoxib and its desirable analgesic effects, it can be administered as one of the analgesic drugs of choice in dentistry.
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Introduction
Pain is a common complaint often occurring with inflammatory processes after a tooth extraction,1 while
an uncontrolled pain may lead to avoid a dental
treatment.2 Non-steroidal anti-inflammatory drugs
(NSAIDs) are used in treatment of pain including
tooth pains for many years. 3 Even though they are
effective in relief of pain, they may have adverse reactions. 3 An analgesic drug of choice must not affect
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the patient’s consciousness or disturb his (her) normal
activity.4 So, there is a need to evaluate the efficacy
and safety of NSAIDs extensively.5 Cox-2 inhibitors
were widely promoted as alternatives to both opioids
and NSAIDs, mainly due to their less side effects.6,7
However, some clinicians are cautious to their clinical value. 8,9 Ibuprofen as an NSAIDS drug was reported to control mild pains and is more tolerable
than other drugs of the group,2 and reduces the pain
after tooth extraction better than aspirin, acetaminophen and acetaminophen codeine.10-13 It was shown
that ibuprofen is superior to celecoxib with regard to
onset, duration of action and analgesic effect.14,15
Celecoxib was shown to have similar analgesic effects of aspirin16 and diclofenac17 and more analgesic
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effects than acetaminophen hydrocodeine18 It was
shown to reduce the pain after extraction of the wisdom tooth less than CS-706,19 lumiracoxib,20 rofecoxib1,21 valdecoxib,22 and naproxen.1 Celecoxib was
reported to have less undesirable effects on GI system
than ibuprofen1,23,24 and suggested to be used as a replacement drug when ibuprofen is not allowed to be
used in presence of ulcer or bleeding in the gastrointestinal system.2 This drug had no effect on platelet
aggregation and bleeding time too. 7 Tramadol is a
narcotic (opioid) used to control mild and severe
pains.25 Tramadol does not offer any particular benefits over existing analgesics for emergency pain relief
situations,26 but its combination with acetaminophen
is superior to tramadol alone with respect to pain relief and duration of action.27,28 Vertigo, nausea, vomiting, headache and xerostomia are the reported side
effects of this drug.29 So, this study was performed to
compare the analgesic efficacy and safety of ibuprofen, celecoxib and tramadol in patients after extraction of mandibular third molar teeth.

Patients and Methods
In this study performed in Department of Oral and
Maxillofacial Surgery at Shiraz School of Dentistry,
Shiraz, Southern Iran, 45 patients aged 18 to 40 years
old from both sexes who referred for extraction of
mandibular third molar teeth were enrolled. The study
was approved by Ethics Committee of the school and
a written consent was provided from each participant.
The necessary trainings about the importance of method
of drug administration to relieve their tooth pain were
carried out for each patient by a single person.
Each participant was visited three times. At first,
the study protocol was explained for each subject and
those who were cooperative were selected. A questionnaire was used to record their demographic information including age, weight and height of patients and the findings of their physical examination
and radiography. Any kind of caries, inflammation
and infection around the mandibular third molar teeth
diagnosed in this stage by clinical examinations and
radiography (periapical with parallel technique using
films no. 1 and 2) were recorded.
Out of 45 patients, 41 were cooperative until the
end of the study and four patients were excluded from
the study. The patients were randomly divided into
three groups. 14 (34.1%) received ibuprofen (Group
1, 600 mg, Hakim Pharmaceutics Co., Iran, Group 1),
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15 (36.6%) celecoxib (Group 2, 200 mg, Tehran Daru
Pharmaceutics Co., Iran, Group 2) and 12 (29.3%)
tramadol (Group 3, 100 mg, KRKA, Slovania, Group
3). Each group received the determined dose of the
drug 8 hours and one hour before tooth extraction.
The age, height and weight means in the ibuprofen
Group were 26 years, 162.1 cm and 58.6 kg while
these figures for celecoxib Group were 25 years,
167.7 cm and 61.2 kg and for tramadol Group were
24.5 years, 167.6 cm and 58.3 kg (Total=25.4 years,
165.8 cm and 59.5 kg respectively). 27 patients
(65.9%) were female and 14 (34.1%) were male including 9 females and 5 males in ibuprofen group
while the figures for celecoxib group were 10 and 5
and for tramadol were 8 and 4 respectively.
Subjects with inadequate literacy, suffering from a
systemic disease, sensitive to a drug, having any history of drug abuse, using anticoagulant drugs, having
any kind of caries and infection around the mandibular third molar teeth and pregnant and nursing women
were excluded from the study. The time of tooth extraction for each patient was determined and the patients were asked to use the drug on time.
The second visit was at the time of tooth extraction. The treatment steps were conducted by the same
surgeon and in a similar condition and their medical
and dental history and blood pressure and pulse rate
were recorded again. To evaluate the side effects of
the drug, the patients were asked to report if they had
any problem using the drug. 2% lidocaine and
1/100000 epinephrine were used for local anesthesia
in the inferior alveolar, buccal and glossopharyngeal
nerves. In this stage, the number of carpules used for
anesthesia, the anesthesia and operation durations
were recorded. The mean number of used carpules for
local anesthesia was 2.17 which was 2.14 in ibuprofen and 2.20 in celecoxib and 2.17 in tramadol group.
The mean anesthesia time since injection of the anesthetic and the start of operation was 9.61 minutes,
which was 9.50 min in ibuprofen, 10.20 min in celecoxib and 9.61 min in tramadol group. The mean operation time was 8.68 minutes which was 8.00, 10.67
and 7.00 minutes in ibuprofen, celecoxib and
tramadol groups respectively.
Straight elevator and forceps (no. 222) were used
for tooth extraction. All events during operation (root
fracture, need to develop a flap, bone removal and
tooth section) were recorded. A 3.0 silk suture was
used to stitch after irrigation of the wound. The duration of operation was recorded in the questionnaire.
The patient was asked to put small gauze on the tooth
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extraction socket with a mild pressure on the area until one hour and to avoid any intake of food up to two
hours. The patient could have cold and soft food
thereafter. The patients were also asked not to use any
other drug for his/her pain until the first 8 hours after
tooth extraction and to report the severity of pain 4
and 8 hours after dental extraction on a 10 cm visual
analogue scale in the questionnaire. The pain severity
was recorded only at 4 and 8 hours after extraction
because the peak post-operation pain usually occurred
during this period. The scale consisted of a horizontal
or vertical 10 cm line with two points on both sides
considered as distance between pain absence (0) and
intolerable pain (10). The patient could mark the pain
severity on this line while the zero point of this line
indicated to a numerical pain severity. The surgeon’s
remark on difficulty of operation was also recorded
based on a scoring of 1 to 3.
The third visit was after 7 days post-dental extraction. The patients completed the questionnaire again
and reported the needed information.
The data were statistically analyzed using
Kruskal-Wallis test and a p value less than 0.05 was
considered significant.

Results
The difference between the genders, age, weight and
height of patients were not statistically significant.

12

Ibuprofen

The overall root number mean was 1.63 which was
1.71, 1.53 and 1.67 in ibuprofen, celecoxib and
tramadol groups respectively.
The pain severity mean, 4 hours after tooth extraction in ibuprofen group was 1.02±1.22 (min=0.00,
max=4.25) and in celecoxib and tramadol groups were
1.33±1.72 (min=0.00, max=5.25) and 2.02±2.44
(min=0.00, max=7.00) respectively (Total=1.43±1.82)
while these figures, 8 hours after tooth extraction were
1.55±1.69
(min=0.00,
max=6.13), 1.68±1.43
(min=0.00, max=5.00) and 2.33±2.58 (min=0.00,
max=8.13) respectively (Total=1.82±1.90).
29 patients showed no caries while in 5 and 7 patients, dentin and pulp caries were noticed (Figure 1).
The pain severity in ibuprofen group, 4 and 8 hours
after tooth extraction was less than celecoxib, and
was less in these two groups when compared to
tramadol group. In relation to pain severity, 4 and 8
hours after tooth extraction, no statistical significant difference was found between the three groups (Figure 2).
No correlation was observed between age, sex,
height, weight, number of roots, dental caries, number
of used anesthetic carpules, and duration of anesthesia and operation and the patients’ severity of pain 8
hours after tooth extraction.
On scoring of difficulty of surgery, 29 patients entered score 1 and 10 and 2 patients were in score 2
and 3. These figures for ibuprofen group were 11, 3
and 0, for celecoxib, 9, 4 and 2 and for the tremadol
group were 9, 3 and 0.
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Fig. 1: Frequency of dental caries in three groups of patients
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Fig. 2: The pain severity after tooth extraction in different groups

No undesirable side effects were observed in ibuprofen and celecoxib groups, but nausea (7 patients),
vertigo (7 patients), vomiting (4 patients), xerostomia
(4 patients), drowsiness (2 patients) and tremor (2 patients) were visible in the tramadol group. All patients
who used tramadol as an analgesic drug were not satisfied (8 out of 12) becuase the drug had disturbed their
daily life activities. Seven patients reported that they
would never use tramadol as an analgesic.

Discussion
Many clinicians still appear confused about the clinical
advantages of ibuprofen, celecoxib and tramadol even
there are several reports on pain reducing effects of
ibuprofen, celecoxib and tramadol.17,30-32 The effect of
these drugs on relief of pain after extraction of mandibular third molar teeth is not still clarified. In this
study, we showed that the pain severity in ibuprofen
group, 4 and 8 hours after tooth extraction was less
than celecoxib, and was less in these two groups
when compared to tramadol group but the difference
was not statistically significant. The maximum severity of pain 4 hours after tooth extraction in tramadol
group was 7 which was more than ibuprofen (4.25)
and celecoxib groups. The maximum severity of pain
8 hours after tooth extraction in tramadol group was
8.13 which was also more than the ibuprofen (6.13)
and celecoxib (5) groups.
In relation to ibuprofen, there are many reports
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showing that it had more analgesic activity than
acetaminophen and codeins, 33 methyl prednisolen,34
acelofenac,35 celecoxib and rofecoxib.1,14,15,36-39 Rofecoxib, valdecoxib, parecoxib, lumiracoxib, naproxen
and diclofenax were reported to have a better analgesic activity than celecoxib20,21,40 but acetaminophen
and codeins had less analgesic activity than celecoxib.18,41 The suppression of products of COX-2 coincident with pain suppression and the absence of
COX-1 inhibition suggest that celecoxib is a relatively selective COX-2 inhibitor in vivo. 14 The analgesic activity of tramadol was shown before,28,32,36
and was shown to have similar analgesic activity to
ketoralac34 and more than paracetamol42 and less than
aspirin, acetaminophen, codeins and bromofenac.36,43
It does not offer any particular benefits over existing
analgesics26 and is just recommended when NSAIDs
are not allowed to be administered for a patient.44
In some studies similar analgesic effects of ibuprofen, and aspirin were reported but aspirin was less toleratable45 and when compared to sodium naproxen,
this analgesic activity was less. 46 Our results showed
that ibuprofen and celecoxib were suitable drugs in
relief of pain after tooth extraction, but tramadol was
not due to its undesirable side effects. Regarding the
very little side effects of celecoxib which the clinician
must inform the patient about, and its desirable analgesic effects in comparison to ibuprofen and tramadol, it
can be recommended as one of the analgesic drugs of
choice in dentistry. Perhaps more comprehensive studies are needed to show the correct time of its use
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(before or after treatment) for a more efficiency.
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