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• All the three premedications (Aceclofenac-IR, Aceclofenac–CR and Ibuprofen) used were 
effective in reducing post-instrumentation pain.

• Aceclofenac-CR resulted in the longest duration of pain relief compared with Aceclofenac-
IR and Ibuprofen.

• Premedication with Aceclofenac-CR reduced the need for additional medicine in the post-
operative period.

HIGHLIGHTS

Objective: Patients with moderate to severe preoperative pain have a high incidence of postoperative pain. 
The objective of this trial was to evaluate the efficiency of oral premedication with Aceclofenac (immediate 
release and controlled release) in the management of post-instrumentation pain in root canal treatment, in 
patients with moderate to severe preoperative pain.

Methods: Three-arm parallel, triple blinded randomized controlled trial was planned. Patients with mod-
erate to severe endodontic pain, requiring primary endodontic treatment were enrolled. Aceclofenac 
100mg- immediate release (Aceclofenac-IR), Aceclofenac 200mg- controlled release (Aceclofenac-CR), 
and Ibuprofen 400mg were compared. The tablets were given one hour before the root canal treatment. 
Postoperatively, patients rated their pain at various time points. The duration of pain relief (primary out-
come), the intensity of post-instrumentation pain, and the need for additional medicine were calculated. 
Statistical analysis was done using Kruskal-Wallis followed by Dunn post-hoc, Chi-square tests, and Bi-
nominal logistic regression.

Results: Aceclofenac-CR had a statistically significant longest duration of pain relief when compared to 
Ibuprofen (p=0.037) and Aceclofenac-IR (p=0.026). The intensity of post-instrumentation pain was lowest in 
Aceclofenac-CR, followed by Aceclofenac-IR and Ibuprofen. Additional medicine was required for only 8% of 
patients in Aceclofenac-CR group; whereas for 32% in each of Aceclofenac-IR and Ibuprofen groups. The odds 
of taking additional medicine were reduced to 0.16 in Aceclofenac-CR; increased to 1.05 with age. 

Conclusion: Aceclofenac-CR had the longest duration of pain relief compared to Aceclofenac-IR and Ibuprofen.
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INTRODUCTION
Endodontic pain is an unpleasant experience often neces-
sitating immediate treatment. Patients expect the pain to 
be reduced after the root canal therapy. Though there is an 
expectation of pain relief, the incidence of post–endodontic 
pain ranges from 3% to 58% (1). Post-instrumentation pain 
occurs because of complex multi-factorial reasons. Periapi-
cal tissue injury caused by improper instrumentation, ex-
trusion of irrigants/debris, diffusion of caustic medicaments 
and occlusal discrepancies are some of the common reasons 
for the initiation of post-instrumentation pain. Patient-re-
lated factors, type of tooth involved and clinician’s expertise 
are other factors that can influence the post-instrumenta-
tion pain. The presence of moderate to severe preoperative 
pain was reported as one of the main factors influencing 
postoperative pain (2, 3).

Clinicians use orally administered premedication (4) and post-
operative nonsteroidal anti-inflammatory drugs (NSAIDs) (5), 
corticosteroids (6, 7), centrally acting analgesics, or inhalation 
of NSAID (8) or injection of steroids/local anesthetics to reduce 
the post-instrumentation pain (9, 10). Among these, premedi-
cation given orally is one of the simplest and easiest methods 
to control post-instrumentation pain. Thus far, medications 
such as Ibuprofen, Ketorolac, Diclofenac, centrally acting drugs 
and Corticosteroids have been used for managing endodon-
tic pain. In assessing the relative safety/efficacy relationship, 
NSAIDs outrank steroids and are considered the first choice of 
drug in post-instrumentation pain management (11).

Aceclofenac is a phenylacetic acid derivative and a potent 
NSAID. It has a superior safety profile amongst NSAIDs, 
leading to better patient acceptance and compliance (12). 
Aceclofenac has a longer duration of action in comparison 
with Ibuprofen. The controlled-release formulation of Ace-
clofenac allows the drug to be effective over an extended 
period. It also reduces repeated administration of the drug 
and allows for better patient compliance (13, 14). Logically, 
an analgesic premedication with an extended duration of 
action could be more effective because of the prolonged 
anti-inflammatory action in managing post-instrumentation 
pain. However, there is a lack of evidence for the efficiency of 
oral premedication with controlled-release Aceclofenac on 
post-instrumentation pain.

Hence, the aim of this randomized clinical trial was to evaluate 
the efficiency of oral premedication with Aceclofenac (imme-
diate release and controlled release) in the management of 
post-instrumentation pain. The research question was framed 
using PICO format as, ‘Will oral premedication with Aceclofenac 
(immediate release and controlled release) before endodontic 
treatment (Intervention) increase the duration of post-instru-
mentation pain relief (Primary outcome) when compared to 
oral premedication with Ibuprofen (Control) in patients with 
moderate to severe pre-operative endodontic pain (Popu-
lation)?’ The null hypothesis formulated was that there is no 
difference in duration of pain relief among oral premedication 
with Aceclofenac (immediate release and controlled release) 
or Ibuprofen on post-instrumentation pain. 

MATERIALS AND METHODS

A three-arm parallel design randomized controlled trial was 
planned to answer the research question. The trial was con-
ducted in two institutional hospitals in the city of Chennai, 
and the protocol was approved by the respective institu-
tional ethical committee and review board (IRB reference 
numbers: 4/IRB/2018; MADC/IRB-XXVIII/2019/449). The trial 
was registered in the national trial registry (CTRI registra-
tion number: CTRI/2019/09/021074) and was conducted in 
accordance with the Declaration of Helsinki. The reporting 
of the trial followed CONSORT (Consolidated Standards of 
Reporting Trials) guidelines. The sample size was calculated 
based on a pilot study, with α error set at 5%, power at 80%. 
Adult patients aged 18 years or above with moderate to se-
vere pain [categorized using a 10 point numeric rating scale 
(NRS)], with any endodontic diagnosis requiring primary en-
dodontic treatment and consenting to participate were re-
cruited and enrolled in the trial by the Principal Investigators 
(PI) in the corresponding institutions. Patients with a history 
of allergy to any of the drugs used in the trial, gastric or pep-
tic ulcer, bronchial asthma, blood dyscrasias, hepatic/renal 
impairment, pregnant women, lactating mothers, with more 
than one tooth requiring endodontic intervention, and on 
any current analgesic medication were excluded. The demo-
graphic details as age, gender, and tooth-related details as 
tooth type (single/multi-rooted), pulpal (vital/pulpal necro-
sis), and periradicular status (normal periapex/symptomatic 
periradicular disease /asymptomatic periradicular disease) 
were recorded for all the patients.

The three groups studied were, Aceclofenac 100mg- imme-
diate release (Aceclofenac-IR) [Zerodol, Ipca laboratories ltd., 
Mumbai, India], Aceclofenac 200mg- controlled release (Ace-
clofenac-CR) [Zerodol - CR, Ipca laboratories ltd., Mumbai, 
India] and Ibuprofen 400mg [Brufen 400 - Abbot India ltd., 
Goa, India]. The three groups were coded at random as A, B, 
and C by a staff nurse who was not involved in the treatment, 
outcome assessment, or data analysis. The tablets were 
wrapped and coded as A, B and C by the same person. The 
patients were randomly assigned to one of the three inter-
vention groups using computer-generated permuted block 
randomization, with an allocation ratio of 1:1:1. Allocation 
concealment was done by sealing the allocation note in an 
opaque envelope. The drug was given one hour before the 
endodontic procedure. The intake of the drug by the patient 
was monitored by a nursing assistant. Endodontic treatment 
was done by two calibrated senior post-graduate students 
of the respective departments, trained by two senior En-
dodontists using a standard operating protocol. Endodon-
tic treatment was carried out in multiple-visits for all the 
cases. In the first visit, local anesthetic (2% lignocaine with 
1:80,000 adrenaline) was administered by infiltration or infe-
rior alveolar nerve block (IANB) injection, depending on the 
tooth type; cleaning and shaping was completed using Mt-
woNiTi rotary files (VDW, Munich, Germany), with minimum 
apical enlargement of 30 size or more, depending upon the 
canal size. Copious irrigation with 3% sodium hypochlorite 
was done throughout the procedure and final irrigation was 
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done with 17% EDTA, followed by 3% sodium hypochlorite, 
using 30-gauge side-vented needles. The canals were dried 
with absorbent paper points; calcium hydroxide intracanal 
medicament paste (Apexcal, IvoclarVivadent, Schaan, Liecht-
enstein) was placed and access cavity was temporized with 
IRM (Dentsply Sirona, York, PA).

The patients were requested to rate their pain immediately af-
ter treatment and then at 6hrs, 12hrs, 24hrs, 48hrs, and 72hrs 
post-operatively. The scores were made in a pain diary handed 
over to the patients. In addition, the PI contacted the patients 
over the phone at regular intervals to ensure that the pain rat-
ing was done and made a note of it, to minimize the chance of 
any missing data. All the patients were provided with rescue 
medicines for the event of any post-instrumentation pain (Ac-
etaminophen 650mg). The patients were instructed to make 
a note of the time at which they took the rescue medicine 
in the pain diary, to estimate the duration of pain relief. The 
duration of pain relief was calculated as the time interval be-
tween the completion of the first visit and the time of need 
of rescue medicine or endpoint of the postoperative assess-
ment. The patients were requested to return the pain diary 
when they reported for the next visit. All teeth were root canal 
filled using lateral compaction technique with gutta-percha 
and zinc-oxide eugenol sealer. The data analysis was done by 
the statistician blinded to the treatment groups. The patients, 
the principal investigators who enrolled the patients and per-
formed outcome assessment, the operators, and the statisti-

cian were blinded in this trial. Hence, the trial followed a triple 
blinding strategy. As the study was of ‘low-risk behaviour’ and 
short duration, only Data Safety and Monitoring Plan (DSMP) 
was needed. The patients were given an emergency contact 
number to call for any emergency, during the trial period. The 
PI held the responsibility for monitoring all the subjects for 
safety, data accuracy and protocol compliance. 

Statistical Analysis
The age of the patients and pre-operative pain scores were 
analyzed using the Kruskal-Wallis test; distribution of gen-
der, pulpal and periradicular status, and tooth type were an-
alyzed using the Chi-square test to assess for comparability 
of the groups at the baseline. The primary objective i.e. the 
duration of pain relief was analyzed using Kruskal-Wallis, fol-
lowed by Dunn Post-hoc test. The secondary objectives, i.e. 
intensity of pain (represented by the pain scores) at differ-
ent time points and the need for additional medicine post-
operatively were given as descriptive data for the groups. 
A binomial logistic regression was performed to ascertain 
the effects of various predictor variables as age, gender, 
pre-operative pain score, medicine code, pulp status, and 
tooth type, on the odds of taking additional medicine. The 
reference category used in the categorical predictor vari-
ables namely gender, medicine code, pulp status, and tooth 
type were female, Ibuprofen, non-vital, and single-rooted 
respectively. The statistical analyses were performed us-
ing IBM SPSS Statistics for Windows, (IBM Corp., USA). The 

Figure 1. A Flow of patients through the trial (CONSORT flow chart)
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groups were decoded only after completion of the analysis. 
Medicine codes A, B and C were later identified as, Aceclofe-
nac-CR, Ibuprofen and Aceclofenac-IR respectively.

RESULTS

A total of 134 patients were assessed for selection criteria 
among which 59 were excluded. 75 patients who met the in-
clusion criteria were enrolled in the trial and analyzed. Each pa-
tient was followed for a period of 72 hours during the trial. The 
flow of patients through the trial was as in Figure 1. There was 
no significant difference among the groups concerning the 
baseline data (Table 1). There was a significant difference in the 
duration of pain relief among the groups (p=0.045). Aceclofe-
nac-CR had the longest duration of pain relief, which was statis-
tically significant in comparison with Aceclofenac-IR (p=0.026) 
and Ibuprofen (p=0.037) (Table 2). There was no significant dif-
ference between the other groups. The descriptive statistics for 
the intensity of pain at various time points for the groups were 
as shown in Figure 2 and Figure 3. In the Aceclofenac-CR group, 
only 8% of the patients required additional medicine; in Ace-

clofenac-IR and ibuprofen groups 32% of the patients in each 
required additional medicine. The logistic regression model 
was statistically significant, χ2 (7) = 16.55, p=0.021, and the 
model correctly classified 78.7% of cases. Of the six predictor 
variables, only medicine code and age were statistically signif-
icant (Table 3). On comparing with the Ibuprofen (control), the 
odds of taking additional medicine were reduced to 0.16 times 
in Aceclofenac-CR. An increase in age was associated with in-
creased odds of taking additional medicine to 1.05 times. No 
adverse effects were reported in any of the groups in the trial.

DISCUSSION
Pain management is an integral part of endodontic treatment. 
Development of post-instrumentation pain after root canal ther-
apy is usually due to acute inflammatory response in the periapi-
cal tissue, induced by chemical, mechanical or microbial injury 
(15–17). Various factors that can potentially influence post-in-
strumentation pain namely age, gender, tooth type, clinician’s 
experience, and preoperative pain have been studied earlier. 
Among these, preoperative pain is reported to be the strong 

TABLE 2. Comparison of duration of pain relief among the groups

Duration of Aceclofenac-IR Aceclofenac-CR Ibuprofen Level of 
pain relief (medicine (medicine (medicine significance 
(in hours)  code C) code A) code B) (p) 
 (n=25)   (n=25)   (n=25)  

Mean±SD 51.3±30.8 67.8±14.7 51.4± 30.6
Median (IQR) 72 (63.5) 72 (0.0) 72 (64.1) 0.045

IR: Immediate release, CR: Controlled release, p: Probability value, SD: Standard deviation, IQR: Interquartile range

TABLE 1. Baseline demographic characteristics and preoperative details

Variables  Aceclofenac-IR  Aceclofenac-CR  Ibuprofen  Level of 
   (medicine    (medicine   (medicine  significance 
   code C)     code A)   code B)  (p) 
   (n=25)   (n=25)   (n=25)

  n  % n  % n  %

Age (years)
 Mean±SD  36±15.7   32.2±11   32.2±9.8
 Median (IQR)  30 (24)   30 (12.5)   32 (14)  0.89
Gender    
 Male 16  64 14  56  11  44
 Female 9  36 11  44 14  56 0.36
Preoperative pain score
 Mean±SD  6.8±1.8    6.8±2.1   6.9±1.8
 Median (IQR)  7 (3)   7 (3)   7 (3)  0.94
Tooth type
 Single-rooted 6  24 5  20 6  24
 Multi-rooted 19  76 20  80 19  76 0.93
Pulpal status
 Vital 16  64 15  60 14  56
 Non-vital 9  36 10  40 11  44 0.85
Periradicular status    
 Normal 2  8 2  8 1  4
 Symptomatic 21  84 22  88 23  92
 Asymptomatic 2  8 1  4 1  4 0.91

IR: Immediate release, CR: Controlled release, p: Probability value, SD: Standard deviation, IQR: Interquartile range
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and consistent predictor of post-instrumentation pain in most of 
the studies. Patients with moderate to severe preoperative pain 
were reported to have a high incidence of postoperative pain 
(3, 18–20). The plausible reason for this could be an exacerba-
tion of the preexisting inflammatory responses and peripheral 
sensitization. Hence, additional strategies for the management 
of post-instrumentation pain, in these classes of patients may be 
beneficial, which influenced the selection criteria in this trial.

NSAIDs continue to be the mainstay for pain management in 
dentistry (21, 22). Whenever there is tissue damage, arachidonic 
acid (AA) is released from plasma membrane phospholipids by 
phospholipases. AA is metabolized by the sequential action of 
Prostaglandin G/H synthases [colloquially known as cyclooxy-
genases (COXs)] to Prostaglandin H2 (PGH2) (23, 24). The sub-
sequent cascade of inflammatory reactions leads to peripheral 
sensitization of nociceptors. NSAIDs act by inhibiting the COX 
pathway (23). The inhibition of cyclooxygenase-2 (COX-2) me-
diates antipyretic, analgesic, and anti-inflammatory actions of 
NSAIDs, while the simultaneous inhibition of cyclooxygenase-1 

Figure 2. Mean pain scores at various time points for the groups (data in-
clusive of patients taken rescue medicine)
IR: Immediate release, CR: Controlled release

Figure 3. Percentage distribution of pain intensity among the patients at various time points 
Data inclusive of patients taken rescue medicine. C: Aceclofenac-IR, A: Aceclofenac-CR, B: Ibuprofen
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(COX-1) mainly accounts for unwanted adverse effects in the GI 
tract. Ibuprofen is a propionic acid derivative and a non-selec-
tive COX inhibitor. Aceclofenac is a phenylacetic acid derivative. 
It causes preferential inhibition of COX-2 and PGE2 synthesis 
in blood mononuclear and polymorphonuclear cells (25). This 
makes Aceclofenac a well-tolerated NSAID with a lower inci-
dence of gastrointestinal adverse effects(12). Ibuprofen is the 
most commonly prescribed NSAID. It is available in doses of 200 
to 800mg. It has a half-life of 1.8 to 2 hours, necessitating dosing 
every 6 to 8 hours (TID or QID) (26). Aceclofenac has a half-life 
of approximately 3.5–6.2 hours, necessitating dosing every 12 
hours (BD) to maintain adequate analgesia. Recently once-daily 
(OD) controlled release formulation of Aceclofenac 200mg was 
introduced, which produces biphasic Aceclofenac release (13).

Understanding the neurobiological basis of acute pain made 
it vivid that pain is a dynamic experience and prior nocicep-
tive inputs act peripherally and centrally, resulting in inten-
sifying the pain produced by subsequent noxious stimuli. 
This has resulted in the concept of premedication analgesia, 
which aims at initiating the analgesic intervention prior to 
the expected subsequent nociceptive stimuli as in operative 
intervention (27). Patients with continued symptoms after 
root canal treatment had proved to be less satisfied with the 
treatment received. Appropriate post-instrumentation pain 
management before it peaks can positively influence patient 
satisfaction level and quality of life after endodontic treatment 
(28, 29). Various premedication analgesics had been studied in 
mitigating postoperative pain in oral surgery (30, 31) and root 
canal treatment (21, 32–34). The role of Ibuprofen as a pre-
medication analgesic had been proved in a recent systematic 
review and meta-analysis (21). The need for additional trials in 
post-operative pain management to increase the level of evi-
dence had been highlighted in recent systematic reviews and 
meta-analyses (21, 35). This randomized controlled trial aimed 
at evaluating the efficiency of the commonly used analgesics 
as Ibuprofen 400mg, Aceclofenac-IR 100mg, and Aceclofenac-
CR 200mg with different durations of action as 6-8 hrs, 12 hrs, 
and 24 hrs respectively as a premedication analgesic; with the 
speculation that when peripheral sensitization is mitigated for 
an extended duration, this may positively influence post-in-
strumentation pain management.

The computer-generated permuted block randomization, al-
location concealment, and the triple blinding followed in this 
trial ensured the elimination of any biases during the selection 
and allocation of participants, measurement of the depen-
dent variable, and data analysis. These measures along with 
the operator calibration strengthened the internal validity of 
the trial. Distribution of various confounding factors as age, 
gender, preoperative pain, pulpal and periradicular status, and 
tooth type amidst the groups at the baseline were analyzed 
and found to be similar, to rule out their potential influence 
on results. The broader inclusion criteria used in this trial ex-
tends the generalizability to all patients with preoperative pain 
requiring primary root canal therapy, irrespective of the diag-
nosis. The results of the primary outcome in this trial revealed 
that all the three premedications had a longer period of pain 
relief than the actual duration of action of the drugs. This sug-
gests that the practice of routine use of NSAIDs for a few days 
after endodontic treatment should be revisited to using it only 
if pain resurfaces when premedication analgesic is used. Ace-
clofenac-CR exhibited the longest duration of pain relief, which 
was significantly higher than the other groups. This could be 
attributed to its extended duration of anti-inflammatory ac-
tion aiding in modulation and mitigation of peripheral sensiti-
zation, which had clinically reflected with the longest duration 
of pain relief, well beyond the duration of action of the drug. 

Most often post-instrumentation pain had been reported to 
occur mainly on the first day after treatment and found to re-
duce thereafter with resolution of inflammation by the treat-
ment rendered (19). The recent standards suggest follow-up of 
the patients for at least three days as severe post-instrumenta-
tion pain was reported to reduce to tolerable levels within 72 
hrs (19, 21). The results of the secondary outcome of this trial 
are in accordance with that. The frequency distribution of pain 
at various time points reveals that the majority of patients in all 
the groups remained pain-free at various time points. Among 
the patients with post-instrumentation pain, the Aceclofenac-
CR group had only mild pain at various time points postopera-
tively. The pain of greater intensity mainly occurred within the 
first 24 hrs in the Ibuprofen and Aceclofenac-IR group, which 
gradually reduced thereafter, and at 72 hrs all patients were 
devoid of moderate or severe pain (Fig. 2).

TABLE 3. Binomial logistic regression model depicting the effect of various predictor variables on additional medicine need

Predictor Co-efficient S.E. Wald p Odds  95% CI for 
variables      ratio  odds ratio

            Lower  Upper

Age 0.052 0.025 4.537 0.033 1.054 1.004  1.105
Gender (male) –0.373 0.673 0.307 0.58 0.689 0.184  2.575
Medicine code (Ref: Ibuprofen)  4.274 0.118
Medicine code (Aceclofenac-IR) –0.122 0.695 0.031 0.861 0.886 0.227  3.46
Medicine code (Aceclofenac-CR) –1.826 0.924 3.901 0.048 0.161 0.026  0.986
Preoperative pain score –0.106 0.185 0.327 0.568 0.9 0.626  1.293
Pulpal status (vital) –0.563 0.635 0.785 0.375 0.569 0.164  1.978
Tooth type (multi-rooted) –0.985 0.699 1.986 0.159 0.373 0.095  1.47

The reference category used in the categorical predictor variables namely gender, medicine code, pulp status and tooth type were female, Ibuprofen, non-vital and 
single rooted respectively. S.E.: Standard error, p: Probability value, CI: Confidence interval, IR: Immediate release, CR: Controlled release
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The need for additional medicine in only 8% of the patients in 
the Aceclofenac-CR group, underscores the fact that 92% of the 
patients in this group had good pain control and did not require 
any additional postoperative medication. Moreover, the odds 
were significantly reduced to 0.16 times in the Aceclofenac-CR 
group. In Ibuprofen and Aceclofenac-IR groups, the percentage 
of patients without any need for post-operative medication re-
duced to 68% in each group. Age was found to play a significant 
role in the need for additional medicine; the odds were found to 
increase to 1.05 times with each year of increase in age. This re-
veals that the need for additional medicine may be higher in el-
derly patients, irrespective of the premedication analgesic taken. 

The fact that Aceclofenac-CR had the longest duration of pain 
relief with least post-instrumentation pain scores and least 
need of additional medication will give an edge over in success-
ful clinical management of post-instrumentation pain. Patients 
have better compliance with OD drug dose than to multiple 
dosing (36). When the same is given as a premedication medica-
ment under direct monitoring, post-instrumentation pain man-
agement will not be dependent on the patients’ compliance. 
This can potentially increase patients’ convenience and quality 
of life in the postoperative period. Placebo group was not con-
sidered in this trial intentionally, as there was some pre-existing 
evidence in favour of premedication use of Ibuprofen for post-
instrumentation pain (21, 32). Hence, Ibuprofen was considered 
as an active control in this trial. But this is a limitation for any 
comparisons to be inferred with standard endodontic treatment 
alone without premedication analgesic. However, a recent trial 
also proved the superiority of all the premedications tested in 
comparison to placebo (7).Patient anxiety scale to negate the 
influence of anxiety in pain perception and quality of life after 
endodontic treatment can be considered for future trials.

CONCLUSION
Post-instrumentation pain relief was best with Aceclofenac-
CR among the three groups studied. Aceclofenac-CR provided 
the longest duration of pain relief when compared to Ace-
clofenac-IR and Ibuprofen. Aceclofenac-CR can be preferred 
as an oral analgesic premedication, before primary root canal 
treatment in patients with moderate to severe preoperative 
pain, for efficient management of post-instrumentation pain. 
Patients can be instructed to take NSAIDs postoperatively only 
in case of symptoms and not otherwise.
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