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ABSTRACT 
 

Mefenamic acid is a Non Steroidal Anti Inflammatory Drug belonging to anthranilic acid group while 
Aceclofenac is an acetic acid derivative. Aceclofenac is a non selective cyclooxygenase inhibitor 
while Mefenamic acid is a potent cyclooxygenase inhibitor with both central and peripheral actions.  
The use of Mefenamic acid and Aceclofenac has reduced due to their side effect of gastrointestinal 
irritation. The idea of this study is to use Mefenamic acid and Aceclofenac as intracanal agents to 
achieve localized action without having systemic side effects. 
Patients with symptomatic irreversible pulpitis with symptomatic apical periodontitis were identified 
and divided into three groups of 10 each. After cleaning and shaping of the root canals, 0.1ml of the 
analgesic solution was injected within the root canals. The pain was evaluated at the end of 6 
hours. There was significant reduction in pain in patients who received intracanal Mefenamic acid 
followed by the group that received Aceclofenac. 
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This proves that intracanal administration of analgesics controls inter appointment pain during 
endodontic treatment and also prevents systemic side effects that are likely to occur due to oral  
use of the drugs. 
 

 

Keywords: Mefenamic acid; Aceclofenac; intracanal analgesia; inter appointment pain; root canal 
treatment; analgesics; symptomatic irreversible pulpitis; symptomatic apical periodontitis. 

 

1. INTRODUCTION 
 

Mefenamic acid, a non steroidal anti 
inflammatory drug belonging to the anthranilic 
acid group is a potent analgesic that is used to 
relieve mild to moderate pain [1]. It is well known 
for controlling pain and reducing blood flow in 
cases of dysmenorrhea and menorrhagia. 
Mefenamic acid is usually taken as an oral 
formulation. It is also used to diminish pain of 
post operative period, musculoskeletal injuries, 
osteoarthritis, headache and endodontic 
treatment [2]. It is a highly plasma bound drug 
and is metabolized in the liver. The use of 
Mefenamic acid has greatly been reduced these 
days due to the adverse gastrointestinal side 
effects that include diarrhea, steatorrhoea and 
inflammation of the bowel [2,3].  
 

Aceclofenac is a non steroidal anti-inflammatory 
drug belonging to the acetic acid group and is 
believed to be a prodrug of diclofenac [4]. It is 
being used as an analgesic, antipyretic, anti 
inflammatory and antirheumatic drug [5-7]. It is a 
highly plasma bound drug and acts by 
preferentially inhibiting COX-2 pathway [8]. 
Aceclofenac is known to cause gastrointestinal 
side effects and hepatic toxicity [9,10]. 
 

The idea of this study is to use Mefenamic acid 
and Aceclofenac solutions as intracanal 
analgesic solutions to reduce pain of endodontic 
therapy. Since these drugs are highly protein 
bound, the concentration of the drugs used to 
achieve intracanal analgesia would be much less 
than the documented effective serum 
concentration of the drugs which is about 
20µg/ml for Mefenamic acid after oral 
administration of 250mg and 9µg/ml for 
Aceclofenac after oral administration of 100mg 
[11]. Administering such a low dose for local 
analgesia would not result in systemic side 
effects too. There are no studies done where 
standardized doses of the drugs are used for 
intracanal analgesia. 
 

We have numerous highly cited publications           
on well designed clinical trials and lab studies 
[12–27]. This has provided the right platforms for 
us to pursue the current study. Hence the aim of 

this study is to assess intracanal analgesia 
achieved by setting the concentration of the drug 
to its LD50 concentration. 
 
2. MATERIALS AND METHODS 
 

2.1 Preparation of Mefenamic Acid and 
Aceclofenac Solutions 

 
Mefenamic acid and Aceclofenac were procured 
in a powder form for this study. Since Mefenamic 
acid is soluble in basic hydroxides, Sodium 
hydroxide was used as a solvent for dissolving 
the drug [28]. 0.1g of Sodium hydroxide pellet 
was dissolved in 10 ml of distilled water. To this 
solution, 0.1g of Mefenamic acid powder was 
added. Mefenamic acid dissolved in this solvent 
giving a clear solution. Aceclofenac is known to 
be soluble in phosphate buffer saline of a pH 6.8 
[29]. Phosphate buffer saline was prepared by 
mixing 1.38 grams of potassium dihydrogen 
sulfate and 3.5 grams of disodium hydrate in 
100ml of distilled water.  0.1g of Aceclofenac was 
dissolved in 10ml of phosphate buffer saline to 
get a clear solution. 
 

2.2 Methodology 
 
Patients with symptomatic irreversible pulpitis 
with symptomatic apical periodontitis in 
mandibular and maxillary molars with mild to 
moderate pain ranging from 4-10 on VAS scale 
were included in this study. Patients with 
periapical lesions or those undergoing single visit 
endodontic treatment were excluded from the 
study. 30 patients were taken for the study and 
they were divided into 3 groups of 10 each by 
simple random sampling. Group A received 
intracanal Mefenamic acid solution, Group B 
received intracanal Aceclofenac solution and 
Group C was taken as control which received 
intracanal saline.  
 
Root canal treatment was initiated in the first 
appointment following which the root canals were 
cleaned and shaped. 0.1 ml of analgesic 
solutions were loaded in 2ml syringes up to the 
first gradation on the syringe and introduced 
within the canal with a 30 gauge needle. The 



solution was pumped using gutta percha cones 
to allow the analgesic solution to seep into the 
periapical area. The access cavity was closed 
and pain was evaluated at the end of 6 hours 
using a 10 point VAS scale. 
 

2.3 Statistical Analysis 
 

All the data entered was entered in Microsoft 
Excel 2010. Means of all the three groups were 
calculated and ANOVA test was carried out to 
compare between the groups. Pairwise 
comparison was done using Tukey's post hoc 
analysis. 
 

For all the above tests, p -value was considered 
statistically significant when it was <0.05. The 
software used was SPSS (Statistical Package for 
Social Sciences) version 17. 
 

Table 1. Represents the mean V
of intracanal analgesics along with percentage reduction in pain 

 

Groups N VAS score before the 
use of analgesic

Mefenamic acid 10 7.10土 0.994

Aceclofenac 10 6.90土 0.738

Control 10 7.60土 0.843
 

Graph 1. Depicts the mean VAS scores of each group before the use of analgesics. Here, X 
axis represents the groups receiving different analgesic solutions while the Y axis represents 

the mean VAS scores before the use of analgesics. ANOVA test shows no statistically 
significant difference between the groups before the intervention (p value
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Excel 2010. Means of all the three groups were 

was carried out to 
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comparison was done using Tukey's post hoc 

value was considered 
statistically significant when it was <0.05. The 
software used was SPSS (Statistical Package for 

3. RESULTS AND DISCUSSION
 
There was a marked difference in the mean VAS 
scores after the administration of intracanal 
analgesics (Table 1). This study showed no 
statistically significant difference between the 
groups before administration of intracanal 
analgesics while a statistically significant 
difference was seen after delivering the 
analgesics (Table 2, Graphs 1 and 2). Also 
statistically significant reduction in pain was 
achieved after the administration of intracanal 
analgesics (Table 2, Graph 3). 
 
Tukey’s post hoc analysis was performed which 
showed statistically significant difference in VAS 
scores and percentage reduction in pain after 
intervention (Table 3). 

Represents the mean VAS scores of every group before and after the administration 
of intracanal analgesics along with percentage reduction in pain with different analgesic 

agents 

VAS score before the 
use of analgesic 

VAS score after the use 
of analgesic 

Percentage 
reduction

0.994 3.30土 0.949 53.7860

0.738 5.20土 0.789 24.7590

0.843 6.80土 0.789 10.3950

 
 

Graph 1. Depicts the mean VAS scores of each group before the use of analgesics. Here, X 
represents the groups receiving different analgesic solutions while the Y axis represents 

the mean VAS scores before the use of analgesics. ANOVA test shows no statistically 
significant difference between the groups before the intervention (p value-
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Table 2. Depicts the ANOVA test where comparisons have been made between and within the 
groups before and after the use of intracan

between the groups has been assessed. The table shows no statistically significant difference 
between the groups before the administration of intaracanal 

statistically significant difference in pain scores
betwee

  
 
VAS score before 
the use of 
analgesic 

Between groups                                                                 
Within groups      
Total 

VAS score after the 
use of analgesic 

Between groups                                                            
Within groups                          
Total 

Percentage pain 
reduction                             

Between groups 
Within groups 
Total 

 
Table 3. Represents the Tukey’s post hoc analysis carried out for pairwise comparison of 
groups. The test shows no statistically significant difference between the groups before 

intervention and statistically significant difference in the pain scores and percentag

 
 
VAS score before the use of analgesic

 
VAS score after the use of analgesic

 
Percentage pain reduction 

‘*’ Indicates statistically significant difference (p<0.05)
 

 

Graph 2. Depicts the mean VAS scores after the use of analgesics. Here X axis represents the 
groups receiving different analgesic solutions and Y axis represents the mean VAS scores 

after the use of analgesics. ANOVA test shows statistically significant difference
of intraca
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Depicts the ANOVA test where comparisons have been made between and within the 
groups before and after the use of intracanal analgesics. Also percentage pain reduction 

between the groups has been assessed. The table shows no statistically significant difference 
administration of intaracanal analgesics (p value- 

statistically significant difference in pain scores and percentage reduction in pain exists 
between the groups after intervention 

Sum of squares df Mean square F 

Between groups                                                                 
Within groups                                                   

2.600 
20.200 
22.800 

2 
27 
29 

1.300 
   .748 
 

1.738

Between groups                                                            
Within groups                          

61.400 
19.300 
80.700 

2 
27 
29 

30.700 
    .715 
 

42.948

Between groups 
Within groups 

9772.235 
1688.873 
11461.107 

2 
27 
29 

4886.117 
    62.551 

78.114

Represents the Tukey’s post hoc analysis carried out for pairwise comparison of 
groups. The test shows no statistically significant difference between the groups before 

intervention and statistically significant difference in the pain scores and percentag
in pain after intervention 

VAS score before the use of analgesic 
Group 1 vs Group 2,3 p>0.05 
Group 2 vs Group 1,3 p>0.05 
Group 3 vs Group 1,2 p>0.05 

VAS score after the use of analgesic 
Group 1 vs Group 2,3 p<0.05*
Group 2 vs Group 1,3 p<0.05*
Group 3 vs Group 1,2 p<0.05*
Group 1 vs Group 2,3 p<0.05*
Group 2 vs Group 1,3 p<0.05*
Group 3 vs Group 1,2 p<0.05*

‘*’ Indicates statistically significant difference (p<0.05) 

 

Depicts the mean VAS scores after the use of analgesics. Here X axis represents the 
groups receiving different analgesic solutions and Y axis represents the mean VAS scores 

after the use of analgesics. ANOVA test shows statistically significant difference
of intracanal analgesics (p value- 0.000) 
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Depicts the ANOVA test where comparisons have been made between and within the 
pain reduction 

between the groups has been assessed. The table shows no statistically significant difference 
 0.195) while a 

and percentage reduction in pain exists 

 Sig. 

1.738 .195 

42.948 .000 

78.114 .000 

Represents the Tukey’s post hoc analysis carried out for pairwise comparison of 
groups. The test shows no statistically significant difference between the groups before 

intervention and statistically significant difference in the pain scores and percentage reduction 
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Depicts the mean VAS scores after the use of analgesics. Here X axis represents the 
groups receiving different analgesic solutions and Y axis represents the mean VAS scores 

after the use of analgesics. ANOVA test shows statistically significant difference after the use 



Graph 3. Represents the bar graph where percentage pain reduction between the three groups 
are studied after intervention. Here, X axis represents the groups receiving different analgesic 

solutions while Y axis represents the mean percentage pain reduction. This g
maximum pain reduction in the group receiving Mefenamic acid where about 53.79

 
Mefenamic acid and Aceclofenac are usually 
taken as oral formulations. Since they are potent 
prostaglandin inhibitors and show superior 
analgesic activity, they have been used
mild to moderate pain [1]. The extensive use of 
these drugs was later discontinued due to severe 
gastrointestinal side effects which included 
diarrhoea, steatorrhoea, and inflammat
bowel and hepatic toxicity [1,30]. This led to the 
idea of using Mefenamic acid and Aceclofenac 
locally to minimize systemic side effects.
 

This study deals with the use of Mefenamic acid 
and Aceclofenac solutions for intracanal 
analgesia to relieve post endodontic pain. In the 
root canal, the pain site is very specific and the 
surface area is also small which makes it 
possible for target oriented drug delivery. The 
concentration of the drug for intracanal analgesia 
is also less when compared to the concentration 
used for systemic administration. 
 

The documented therapeutic effective serum 
concentration of Mefenamic acid is 20
oral administration of 250 mg of the drug 
and Aceclofenac is 6-8 µg/ml after oral 
administration of 100 mg. Since Mefenamic acid 
and Aceclofenac are highly protein bound, the 
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Aceclofenac is found to be much higher than the 
concentrations proposed for clinical trials, which 
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wide safety margin for intracanal use of this drug.
 

There have been studies done earlier to control 
pain of endodontic treatment by use of various 
solutions within the root canal. The earliest study 
dates back to 1954 where hydrocortis
solution was proved to be effective in relieving 
endodontic pain [35]. Later in 1984, Moskow et al 
used the dexamethasone solution as an 
endodontic anodyne [36]. Negm et al in 19
showed that analgesics like Diclofenac and 
Ketoprofen when used as solutions to irrigate 
root canals showed significant reduction in post 
treatment pain. These findings were similar to 
those observed in this study. Also, Rogers et al 
in 1999 compared the effect of intracanal use of 
Dexamethasone and Ketorolac ov
Ibuprofen and stated that intracanal analgesics 
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were more effective in managing post operative 
pain of root canal treatment in comparison to oral 
formulations [37,38]. The main drawback in all 
these studies was that, in none of these studies 
the concentrations of the drugs were 
standardized. Hence this study was designed 
after evaluating the cytotoxic effect of the drug 
for clinical trials so as to standardize the 
concentration of drug for intracanal analgesia.  
 

4. CONCLUSION 
 

Mefenamic acid and Aceclofenac can be used as 
safe and effective drugs for intracanal analgesia. 
This study showed that Mefenamic acid was 
more effective than Aceclofenac in controlling 
inter appointment pain. This could mainly be due 
to the additional action of inhibiting preformed 
prostaglandins apart from inhibiting the 
cyclooxygenase pathway. Further studies are 
necessary with larger sample sizes to generalize 
the results. 
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