Autumn 2018, Volume 7, Number 3

Research Paper: Controlling Postendodontic Pain in
Comparison to Placebo: A Randomized Double-blind
Clinical Trial
Hengameh Ashraf1

, Maryam Mojtahed Bidabadi2 , Tannaz Noghlachi3, Soheila Darmiani4*

1. Professor, Department of Endodontics, Shool of Dentistry, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
2. Endodontist.
3. DDS, Dentist.
4. Assistant Professor, Department of Endodontics, Shool of Dentistry, Birjand University of Medical Sciences, Birjand, Iran.

Use your device to scan
and read the article online

Citation: Ashraf H, Mojtahed Bidabadi M, Noghlachi T, Darmiani S. Controlling Postendodontic Pain in Comparison to Place-

bo: A Randomized Double-blind Clinical Trial. Journal of Dentomaxillofacial Radiology, Pathology and Surgery. 2018; 7(3):103108. http://dx.doi.org/10.32598/3dj.7.3.103
:

http://dx.doi.org/10.32598/3dj.7.3.103

ABSTRACT
Article info:
Received: 03 Feb 2018
Accepted: 10 Jul 2018
Available Online: 01 Sep 2018

Keywords:
Anti-Inflammatory Agents,
Non-Steroidal, Placebo, Pain
management

Introduction: After Root Canal Treatment (RCT), pain control is a concern in dentistry. This
double-blind study aimed to compare the efficacy of Celebrex (celecoxib) with placebo in
controlling endodontic pain. We, therefore, investigated whether or not Celebrex for pain
prevention following endodontic pain therapy is better than placebo.
Materials and Methods: This randomized, double-blind study included 43 patients with
symptomatic teeth. The patients consented to a prophylactic oral administration of 400mg of
celecoxib, 400mg of Celebrex, or a placebo before RCT. The patients recorded their degree
of pain intensity on a 170 mm Visual Analog Scale, immediately postoperative, and at time
intervals of 4, 8, 12, 24, and 48h after treatment. The SPSS V. 16 (SPSS Inc. Chicago, USA)
was used for statistical analysis. The data were analyzed by the Mann-Whitney and Freidman
tests and Significance level was set at 0.05.
Results: There was no significant difference between celecoxib and placebo group (P>0.05),
whereas the mean pain score was always lower for the celecoxib versus placebo group.
The prophylactic Celebrex administration significantly reduced post-endodontic pain after
initiation of RCT comparing with celecoxib and placebo group.
Conclusion: The results of the study demonstrate that the Celebrex may be more effective than
celecoxib for the management of postoperative endodontic pain.
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1. Introduction

revious studies have shown that Root
Canal Treatments (RCTs) cause more
continuous and severe postoperative pain
than other dental operations [1, 2]. Postoperative pain following RCTs has been
reported to occur in 25-40% of all endodontic patients
[3-5]. A significant relationship exists between pre-endodontic and post-endodontic pain. Patients with severe
preoperative pain tend to have more severe operative and
postoperative pain than patients with mild or no preoperative pain. Biological, chemical, and mechanical damages to periapical tissues during endodontic treatment
cause an acute inflammation within the periradicular tissues [6, 7]. Certain inflammatory mediators (prostaglandins [PGs]), leukotrienes, bradykinin, etc.) have been associated with this inflammatory process [4]. PGs elevate
vascular permeability, increase chemotactic activity, induce fever, and increase the sensitivity of pain receptors
to other active inflammatory mediators [3, 4].
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) inhibit PG synthesis by decreasing the activity of the Cyclooxygenase (COX) enzyme. Researchers discovered
that the COX enzyme exists as two separate entities, cyclooxygenase-1 (COX-1) and Cyclooxygenase-2 (COX2). COX-1 synthesizes protective PGs, which preserve
the integrity of the stomach lining and maintain normal
renal function in a compromised kidney. COX-2 is induced by proinflammatory cytokines and growth of the
factors, which implies that COX-2 plays a role in both
inflammation and control of cell growth. The discovery
of COX-2 has made it possible for researchers to design
drugs that reduce inflammation without removing the
protective PGs of the stomach and kidney [3, 4].
A variety of approaches have been suggested for the
management of interappointment pain. These approaches include occlusion reduction, prescription of analgesics; also, the use of steroidal and inflammatory response
should be considered for the prevention and control of
post-endodontic pain. Therefore, systematic drugs have
been used to reduce the severity of post-treatment pain.
However, a definitive anti-inflammatory protocol to prevent and control the occurrence of post-endodontic pain
has not yet been established [5-7].
In comparison to repeated doses during the postoperative period, a preoperative single oral dose of NSAIDs
can modulate the release of inflammatory mediators and
reduce the occurrence of side effects. The maximum
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benefit of the anti-inflammatory is obtained when therapeutic levels are achieved before tissue manipulation.
Celecoxib is the NSAIDs that have been proved to
be an effective analgesic for osteoarthritis, rheumatoid
arthritis, juvenile rheumatoid arthritis, ankylosis spondylitis, primary dysmenorrhea, and acute pain in adults
[2, 5]. Celecoxib has been proved to have a high affinity to block the COX-2 enzyme [8]. Celecoxib (brand
names of Celebrex, Celebra, and Onsenal) was one of
the first of the new generation of NSAIDs known as
selective COX-2 inhibitors or “coxibs” and Celebrex®
is currently licensed for the relief of osteoarthritis and
rheumatoid arthritis pain in many countries around the
world including the United Kingdom and the United
States of America.
It is available by prescription only in many countries in
50 mg, 100 mg, 200 mg, or 400 mg capsules, but the generic formulation is available in some parts of Asia and
the Far East where patents have expired. In acute painful
conditions, such as postoperative pain, sometimes up to
400 mg as a single or starting dose is prescribed [9]. No
clinical trials have been carried in dentistry to compare
celecoxib and Celebrex. The purpose of this study was to
clinically evaluate the effectiveness of either prophylactic celecoxib (Shimidaroo) or Celebrex (Pfizer) in reducing postendodontic pain compared with placebo.

2. Materials and Methods
Informed consent was obtained from all the subjects
of this study approved by the Ethics Committee of the
Dental School of Shahid Beheshti University, Tehran,
Iran. Random simple sampling method was performed
by balanced (permuted) block randomization. The subjects were selected among the patients referred to the
Endodontic Department of Shahid Beheshti Dental
School based on the following inclusion criteria: the
tooth was multirooted with vital pulp based on clinical
examinations and vitality tests, and the patients should
have moderate to severe pain based on thermal reactions. Exclusion criteria were taking any analgesia within 6h before intervention, acute endodontic or periodontal abscess, pregnancy and lactation, mental disabilities,
systemic disease, and adverse reaction or allergy to celecoxib and Celebrex.
Drugs were purchased from Shimidaroo-Pfizer. Each
patient was anesthetized with a solution of 2% lidocaine
plus 1:80000 epinephrine (Daroupakhsh Co, Tehran,
Iran) followed by rubber dam isolation, access cavity
preparation, and cleaning and shaping the canals. The
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45teeth (first and second mandibular molars)

Excluded (n=2)
Not meeting inclusion criteria (n=1)

Randomized (n=43)

Declined to participate (n=1)
Other reasons (n=0)

Received IANB+ Root canal treatment (N=43)

Allocatio
n
Received allocated interventio
n Celecoxib (n=14)

Received allocated intervent
ion Placebo (n=14)

Received allocated intervention
Celebrex (n=15)

Visual Analogue Scale (VAS)
Statistical Analysis

Figure 1. Consort 2010 flow diagram of trial

RCT procedure was conducted using a passive stepback technique. The apical region was prepared to
size 35 K-file (Maileffer, Dentsply, Ballaigues, Switzerland) and the canal was irrigated with 2.5% sodium
hypochlorite. When instrumentation was completed,
the canals were rinsed thoroughly and dried with paper
points. They were filled with gutta-percha and AH 26
sealer (Dentsply-Germany) using lateral condensation
technique. A cotton pellet was placed in the access cavity, which was restored with cavit (3M ESPE, St. Paul,
MN, USA).
To maintain the double-blind design, a second investigator provided the three agents with the capsule so that
the patients were not aware of the medication they were
taking. Immediately the pain perception of the patients
was recorded after the dental intervention, and they were
instructed to complete a pain chart 4, 8, 12, 24, and 48
h after initiation of the dental intervention. They were
also told to take the extra medication and record it in
the chart (500 mg acetaminophen) only if they needed it.
The method used to measure clinical pain intensity was
the Visual Analogue Scale (VAS), which consisted of a
170 mm anchor line by two extremes: No pain and very
severe pain. Then they were asked to put a mark on the

line that represented their level of perceived pain. Consequently, the pain intensity was categorized in four levels:
None (0), mild (1-54), moderate (54-144), and severe
(144-170). For statistical analysis, we used SPSS V. 16
(SPSS Inc. Chicago, USA). The data were analyzed by
the Mann-Whitney and Freidman tests. Significance
was set at 0.05 (Figure 1).

3. Results
Pain scores from 45 subjects were recorded by a 170mm VAS. Two subjects were excluded from the study,
and only 43 subjects were analyzed. Fifteen subjects
received Celebrex, 14 received celecoxib, and 14 received a placebo before dental intervention. According
to Table 1, there were no statistically significant differences among study groups considering age, gender,
teeth, and diagnosis.
Table 2 presents the mean pain scores at various time
intervals in different study groups. At the 4 (P=0.04), 8
(P=0.01), 12 (P=0.03), 24 (P=0.04), and 48 h (P=0.02)
periods, Celebrex provided significantly better pain relief than placebo. There was no significant difference
(P=0.065) between celecoxib and placebo during 48 h
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Table 1. Demographic characteristics and clinical features of subjects among study groups

Variables

Placebo
(n=14)

Celebrex
(n=15)

Celecoxib
(n=14)

P

Age (y) Mean±SD

31.3±5.6

33.3±1.3

37.1±3.7

0.47

Male

1(7.14)

4(26.67)

2(14.28)

Female

13(92.86)

11(73.33)

12(85.72)

First mandibular molars

5(26)

8(53.33)

7(50)

Second mandibular molars

9(47)

7(46.67)

7(50)

Gender, No. (%)

Teeth, No. (%)

0.98

0.79

Table 2. Mean severity of pain in studied groups based on VAS

Treatment
Groups

Mean±SD
Before

4 h After

8 h After

12 h After

24 h After

48 h After

Celebrex

146±24.5

25±39.2

18.67±24.1

23±39.1

8.67±15.9

6±9.1

Celecoxib

148.9±18.9

55.36±56.8

55.36±56.8

70±60.03

31.43±40.7

15.71±21.01

Placebo
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92.86±59.7

92.86±59.7

100.71±58.9

48.57±48.9

21.07±39.1

after initiation of dental intervention. However, when
comparing Celebrex to celecoxib, only at 12h period,
Celebrex was significantly more effective at reducing
pain (P=0.03). No side effects were reported for any of
the medications used.

4. Discussion
In this study, we investigated the effect of prophylactic
Celebrex and celecoxib on controlling postendodontic
pain. Prophylactic oral administration of NSAIDs has
been proved to reduce postoperative pain in RCT models. Preemptive administration of NSAIDs before conventional RCT can block the COX pathway and block
the pain sensation before its start [9].
Shirvani et al. in a systematic review and meta-analysis
concluded that administration of NSAIDs could manage postoperative endodontic pain [10]. In this study,
NSAIDs were administered 30 minutes before conventional RCT. A single oral dose of the drug prescribed 30
minutes before endodontic procedures might be appropriate when the endodontic instruments and irrigating
solutions reach the periapical region. The drug will have
achieved therapeutic levels in the tissues.
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Protocols for measuring pain following endodontic
treatments differ from oral surgeries in several respects,
because evaluations of anti-inflammatory and analgesic
drugs in oral surgical procedures cannot be directly extrapolated for determining the appropriate approach to
treat endodontic pain [5]. We measured post-treatment
pain level using a standard VAS scale at pre-defined
time tables of 4, 8, 12, and 24 h after treatment. VAS
is a valid and reliable method; it is easy to understand,
reproducible, and widely used in the endodontic literature [11-13]. So it was applied to measure pain in the
present study. The failure rate of VAS is between 4%
and 11%, but this can be reduced if the tool is carefully
explained to the patient.
This double-blind, randomized study minimized bias
and allowed sufficient comparison between the groups.
The samples were similarly distributed regarding their
age, gender, and teeth (first and second mandibular molars). Patients with moderate to severe pain in preoperative pain have been selected as the primary determinant
of postoperative pain or flare-up [13, 14]. Nonetheless,
the mean pain intensity (VAS) was similar in the pretreatment for all groups. Although control of the vari-
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ables will need to limit bias and provide reliable results,
future clinical trials are still required.
Patients of the placebo group reported increased pain during 8-12 h after the procedure, which indicates the need
for additional (escape) medication. In this study, placebo
group showed 42.8% pain reduction from the VAS baseline pain compared to the VAS measurements recorded
in the 24-48 h following treatment. Menhinick et al. also
in a randomized, double-blind study showed a mean pain
reduction of 71% in the placebo group [15]. In the present research, Heft-Parker VAS was applied to estimate the
patient’s pain, before and after the endodontic treatment.
Most of the previous studies had also used this scale to analyze the pain perception of the patients [4, 16-18].
Endodontic literature is full of studies, which compared the effectiveness of one, two, or more different
drugs with different mechanisms with placebo in reducing the pain. The results of Cheung et al. study show
that the onset and magnitude of pain relief with 400mg
celecoxib and 400mg ibuprofen are comparable. In
addition, patients who received celecoxib as a single
dose had a significantly longer time to use of rescue
medication and had higher pain relief scores later in the
study than those who received ibuprofen [19]. Mirzaie
et al. found that the use of celecoxib before treatment
reduces postendodontic pain [20]. Our study is the first
research that evaluates the effect of Celebrex. We found
that administering of Celebrex before RCT was more
effective at reducing postendodontic pain at all times
after initiation of treatment compared with Celecoxib
and placebo effects.
Although among the studied populations there was no
significant side effect mentioned by the subjects, longterm use of these drugs may create some common side
effects such as nausea, dizziness, headache, gastrointestinal discomfort, etc. However, it is recommended that
long-term studies be conducted in the future to obtain
more valid results.

5. Conclusion
Regarding the results of this double-blind, randomized
clinical trial study, the drug regimen of 400 mg of Celebrex
before endodontic treatment is effective for post-treatment
pain relief in molar teeth with irreversible pulpitis.
In summary, postendodontic pain treatment by Celebrex is effective. The Celebrex may serve as a preventive
analgesic drug. It has long-term efficacy, low toxicity for
the GI tract, and no inhibition of platelet function. So it is

useful in postendodontic pain, especially in patients with
GI diseases. Further clinical studies, examining different clinical conditions and other regimens for Celebrex
treatment should be carried out to elucidate the potential
of this drug in the context of endodontic therapy.
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