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A B S T R A C T

Aim: To evaluate the occurrence and intensity of post-operative pain & number of analgesic tablets intake
after single visit endodontic treatment using three different Bioceramic sealers.
Materials and Methods: 45 single rooted teeth diagnosed with asymptomatic irreversible pulpits requiring
endodontic treatment were randomly assigned to three groups (n=15) according to sealer used during
obturation. To avoid bias in post-operative pain perception, each sealer is evaluated in three different single
rooted teeth of the same patient. The different groups are Group 1-MTA-Fillapex, Group –II Ceraseal RCS,
Group-III BioRoot RCS. Single visit Endodontic treatment was performed and teeth were obturated using
cold lateral compaction and different root canal sealers with no radiographic material extrusion beyond the
apex. Severity of post obturation pain was assessed by Visual Analog Scale (VAS) with score ranging from
0 to 10 at 6hrs, 12hrs, 24hrs and 48hrs intervals. The need for analgesic (Tab. Aceclofenac 100 mg) intake
was also recorded. Differences in incidence of postoperative pain were analyzed using the Kruskal Wallis
test followed by Mann Whitneys Post Hoc to compare the mean VAS score & number of analgesics taken
between three groups at different time intervals (p<0.05).
Result: MTA Fillapex shows statistically significant difference in mean VAS score (more pain) at 6hrs,
12hrs (p value < 0.001) & at 24hrs (p<0.005) than Ceraseal RCS and BioRoot RCS. There is statistically
significant difference in the no. of analgesic intake for MTA Fillapex i.e., more tablets taken by the patient to
relive pain (p<0.001) as compared to Ceraseal RCS and BioRoot RCS. The decrease in pain was statistically
significant for each time intervals from 6hrs to 48hrs for all the three groups.
Conclusion: The teeth of the patients where MTA Fillapex sealer was used as a sealer in the obturation
showed significantly more pain at 6hrs & 12hrs and needed to take more analgesics than teeth obturated
with other two sealers. This probably could be due to leaching out of resin constituents from MTA Fillapex.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

A successful root canal treatment aims for complete
debridement of pulp tissue, microorganism and their
virulent byproducts from the canal following the cleaning
and shaping tridimensional root canal space is obturated
using a sealer and obturating material.

* Corresponding author.
E-mail address: sukhbirkour121@gmail.com (S. Kour).

All these steps should be performed without injury to
the periapical tissue and minimal post-operative pain. Pain
following the treatment usually manifests rapidly in hours
and can persist for several day.1 Periapical tissue injury
following chemical, mechanical, or microbial injury causes
acute inflammation and results in severe post-operative pain
and discomfort.2 Over instrumentation and over filling is
one of the factors predisposing to post-operative pain.3

Sealers used in obturation come in close contact with
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the periapical tissue through apical and lateral foramina.
The Chemical composition of sealer affects the cytotoxic
potential and degree of tissue reaction elicited by the
sealer.4

Root canal sealer due to their constituents have the
potential to activate sensory neurons resulting in an
inflammatory response.5 This can cause postoperative pain
after root canal treatment.

There is no conclusive result explaining the role of
different root canal sealers in causing post-operative pain.
In a study done by Ates et al.6 Resin based AH-Plus was
compared with calcium silicate based iRoot SP and found
no difference regarding post-operative pain. But contrasting
results were reported by Shashirekha et al7 when Resin
based AH Plus, ResinoSeal were compared to calcium
hydroxide based Sealapex & Apexit Plus.

Limited studies compared the different types of
Bioceramic based sealers i.e MTA based root canal sealer
MTA Fillapex, powder–liquid bioceramic sealer BioRoot
(BR), and premixed calcium silicate-based sealer Ceraseal
(CS) the composition and, the manual mixing and any
alteration of the powder–liquid ratio of such sealers & pre-
dosed sealer can influence the physicochemical properties
such as post-operative pain of these bio ceramic sealers.

2. Materials and Methods

Inclusion criteria included the following, Patients who
had single rooted teeth diagnosed with asymptomatic
irreversible pulpits due to deep caries that would result
in large pulp exposure during caries removal resulting
in endodontics treatment were included. Other inclusion
criteria included patients that had not taken any analgesic
or antibiotic in past 7 days. Presence of no radio graphically
visible periapical changes. Exclusion criteria for the study
included teeth with open apex, presence of calcification, or
presence of resorption, overfilling of gutta percha or sealer.
Medically compromised patients with immunosuppressive/
systemic diseases and patients taking medications were
excluded from the study. All patients who took part in the
study were informed and signed a written informed consent
form.

2.1. Treatment procedure

The teeth were treated in single visit root canal treatment
to eliminate bias in post operative pain due to pain
inducing factors that might be caused by multiple visits.
After adequate local anesthesia the tooth was isolated with
rubber dam, caries and old restoration were removed with
water-cooled high-speed diamond burs. Apical patency was
established and maintained with 10 k-file. Root canal length
was determined using apex locator (JW Morita). Canals
were prepared with a combination of hand files and protaper
Gold rotary NiTi files (Denstply Maillerfer) following

manufacturer’s instructions 10 ml of 5% NaOCl was used
with a 30-gauge side vented irrigation needle. The irrigation
needle was kept 2 mm short of working length to avoid an
irrigant extrusion. Apical enlargement was done by finishing
rotary files which ranged from F1 to F5 depending on the
initial diameter of the root canals. A final flush with 3 ml of
17% EDTA, 3ml of 5% NaOCl was used. Manual dynamic
irrigation was done using a fitting gutta percha cone for 30
seconds the canals were dried using paper points. 45 single
rooted teeth were randomly assigned to three groups (n=15)
according to sealer used during obturation the allocation
was done randomly to prevent bias.

Group 1: MTA Fillapex
Group II: CeraSeal
Group III: Bio Root RCS
After the allocation of patients into the experimental

groups. A single tapered gutta percha cone was adapted to
the root canal and the position of the cone was confirmed
with a periapical radiograph. MTA Fillapex has a double
barrel syringe with auto mixing tip. Ceraseal is a premixed
calcium-silicate-based material sealer with (auto-mixing
tip). BioRoot RCS is a powder–liquid bioceramic sealer that
requires manual mixing procedures Powder (1 scoop) and
liquid 5 drops.

Master cone was coated with the experimental sealer
and the canal wall was coated thourougly with the sealer.
Following sealer application, the root canals were obturated
using cold lateral obturation technique. The coronal access
cavities were restored with a direct adhesive composite
restorative material.

For post-operative pain patients were prescribed tablet
Aceclofenac 100 mg and patients were recommended tablet
intake only in case of severe pain

2.2. Evaluation of post-operative pain

After treatment patients were given two forms. One
designed to record pain having shown visual analog scale
(VAS), were value of “0” indicated “no pain” and “10”
indicated “unbearable pain”.

The second form was used to record the frequency of
analgesic intake. The patients were asked to complete this
form at 6,12,24 and 48 hours after treatment.

2.3. Statistical analysis

Statistical Package for Social Sciences [SPSS] for Windows
Version 22.0 Released 2013. Armonk, NY: IBM Corp was
used to perform statistical analyses.

Descriptive analysis includes expression of VAS scores
and number of analgesics taken in terms of Mean & SD for
each study group.

Kruskal Wallis test followed by Mann Whitney’s Post
hoc analysis was used to compare the mean VAS scores and
number of analgesics taken between 3 groups at different
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time intervals.
Friedman’s test followed by Wilcoxon Signed Rank post

hoc analysis was used to compare the mean VAS scores
between different time intervals in each study group. The
level of significance was set at P<0.05.

3. Results

There are significant differences between the groups based
on VAS scores. MTA Fillapex shows statistically significant
difference in mean VAS score (more pain) at 6hrs, 12hrs (p
value < 0.001) & at 24hrs (p<0.005) than Ceraseal RCS and
BioRoot RCS. There is statistically significant difference
in the no. of analgesic intake for MTA Fillapex i.e., more
tablets taken by the patient to relive pain (p<0.001) as
compared to Ceraseal RCS and BioRoot RCS. (Tables 1,
2, 3 and 4) The decrease in pain was statistically significant
for each time intervals from 6hrs to 48hrs for all the three
groups. (Figure 1)

Fig. 1: Mean VAS scores between different time intervals in each
group

4. Discussion

The incidence of pain after root canal treatment is
multifactorial and can be attributed to various biological
(microorganism) and non-biological (chemical or
mechanical) factors.8 Post-operative pain may be associated
with the preoperative pain, pulpal and periradicular status of
tooth, procedural factors such as instrumentation, irrigation
and root canal filling , type and composition of sealers used
for obturation.9 Local inflammation in the periapical region
may be due to chemical irritants leached out during setting
of endodontic sealers.10 As reported by Camargo et al,11

biochemical mediators such as reactive oxygen species
production is found to increase by 4-7 folds when human
pulp cells were exposed to root canal sealers.

Pain is subjective in nature, difficult to measure exactly
and depends upon the assessment of the patient. To avoid
bias in post-operative pain perception, three different sealers

used in this study are evaluated in three different single
rooted teeth of the same patient using a visual analog scale
(VAS). VAS describes pain from patients’ perspective, this
spectrum appears continuous and the pain does not take
discrete jumps, as a categorization of none, mild moderate
and severe would suggest. This makes VAS preferred tool
for measuring pain in endodontics.12

Teeth with asymptomatic irreversible pulpits were
selected to avoid bias due to preoperative pain. Root canal
treatment was completed in single visit. Completing the
root canal in a single visit eliminated the possible chances
of postoperative pain due to periapical tissue reaction
from intracanal medication placement or possible microbial
contamination in between the visits.

Bioceramic sealers promote periapical tissue healing by
reducing inflammation and have less severe cytotoxic effects
when compared to resin –based counterparts such as AH
Plus.13

In case of bioceramics, due to its wettability and
viscosity, the bioceramic could spread into any root
canal irregularity and noninstrumented space. These sealers
exhibit the formation of calcium hydroxide on hydration and
thus would potentially promote bioactivity and adhesion to
the canal wall through mineral tags.14

The present study aimed to evaluate post operative pain
following use of MTA-Fillapex, Ceraseal RCS, BioRoot
RCS. The intensity of post operative pain was recorded at at
6hrs, 12hrs, 24hrs and 48hrs intervals. The decrease in pain
was statistically significant for each time intervals from 6hrs
to 48hrs for all the three groups

MTA Fillapex sealer used in obturation resulted in more
pain at 6hrs, 12hrs & at 24hrs than Ceraseal RCS and
BioRoot RCS.

There is statistically significant difference in the no. of
analgesic intake for MTA Fillapex i.e., more tablets taken by
the patient to relive pain as compared to other two groups.

The most severe pain that occurred after treatment
was present till first 24hrs postobturation and decreased
gradually with increasing time period. This is similar as seen
is previous researches done by Graunaite et al.15

MTA Fillapex is composed of paste-paste system and
uses a salicylate resin matrix., It is an attempt to combine
physical properties from resin-based sealers with the
biological and sealing properties of MTA.

The salicylate resin matrix is meant to allow fluid
movement, thus enabling hydration of the cement particles.
The reaction of the salicylate occurs in the presence of
calcium ions, thus enabling the formation of calcium
salicylate and material hardening. Traces of magnesium
Aluminum and sulfur which are known to cytotoxic are
found in MTA Fillapex.16 Short term pain seen in MTA
Fillapex group can be due to leaching out of unpolymerised
salicylate resin and other diluting resins present in the sealer
during its setting. The leaching components can result in
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Table 1: Comparison of mean VAS scores between 3 groups at different time intervals using Kruskal Wallis Test (a) followed by Mann
Whitney Post hoc Test (b)

Time Groups N Mean SD P-Value a Sig. Diff P-Value b

6hrs
Group 1 15 6.20 0.56

<0.001*
1 vs 2 <0.001*

Group 2 15 4.60 0.83 1 vs 3 <0.001*
Group 3 15 4.60 0.63 2 vs 3 0.98

12hrs
Group 1 15 4.93 0.70

<0.001*
1 vs 2 <0.001*

Group 2 15 2.53 0.99 1 vs 3 <0.001*
Group 3 15 2.40 0.91 2 vs 3 0.81

24hrs
Group 1 15 2.53 0.64

0.005*
1 vs 2 0.008*

Group 2 15 1.73 0.96 1 vs 3 0.003*
Group 3 15 1.53 0.92 2 vs 3 0.66

48hrs
Group 1 15 0.67 0.62

1.00
1 vs 2 ..

Group 2 15 0.67 0.72 1 vs 3 ..
Group 3 15 0.67 0.62 2 vs 3 ..

*Statistically Significant

Table 2: Comparison of mean no. of analgesics taken between 3 groups using Kruskal Wallis Test followed by Mann Whitney Post hoc
Test

Variable Groups N Mean SD P-Value a Sig. Diff P-Value b

Analgesics
Taken

Group 1 15 3.00 0.00
<0.001*

1 vs 2 <0.001*
Group 2 15 1.13 0.35 1 vs 3 <0.001*
Group 3 15 1.13 0.35 2 vs 3 1.00

Table 3: Comparison of mean VAS scores b/w different time intervals in each study group using Friedman’s Test

Groups Time N Mean SD Min Max P-Value

Group 1

6hrs 15 6.20 0.56 5 7

<0.001*12hrs 15 4.93 0.70 4 6
24hrs 15 2.53 0.64 2 4
48hrs 15 0.67 0.62 0 2

Group 2

6hrs 15 4.60 0.83 3 6

<0.001*12hrs 15 2.53 0.99 1 5
24hrs 15 1.73 0.96 0 4
48hrs 15 0.67 0.72 0 2

Group 3

6hrs 15 4.60 0.63 4 6

<0.001*12hrs 15 2.40 0.91 1 4
24hrs 15 1.53 0.92 0 3
48hrs 15 0.67 0.62 0 2

Table 4: Multiple comparison of mean diff. in VAS scores b/w different time intervals in each group using Wilcoxon Signed Rank Post
hoc Test

Time 6 vs 12 6 vs 24 6 vs 48 12 vs 24 12 vs 48 24 vs 48
Group 1 0.001* 0.001* <0.001* 0.001* <0.001* <0.001*
Group 2 0.001* <0.001* <0.001* 0.001* 0.001* 0.001*
Group 3 <0.001* 0.001* 0.001* 0.004* <0.001* 0.002*

post operative pain and inflammation due to induction of
reactive oxygen species.17

A high resin/MTA ratio helps in achieving a desired flow
to the sealer, but this may result in the dissolution of a sealer
& the release of chemical compounds that could irritate the
periapical tissues.18

The results of our study are in concordance with other
studies which evaluated the biological response of MTA

Fillapex, fresh mix of this material showed high cytotoxicity
and genotoxicity.19 But the initaial toxic effects decreased
after the initial set of the material was achieved. Another
study showed that when this sealer was implanted in
subcutaneous tissues in rats, it remained toxic even after 90
days.20 The current results showing increased VAS scored
and increased analgesic intake in teeth obturated with MTA
Fillapex corroborate these findings.
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BioRoot RCS, is composed of pure tricalcium silicate &
Ceraseal is a premixed calcium silicate. Thus, both Ceraseal
and Bio Root RCS have biocompatible ingredients without
resin and have shorter setting time, therefore they may be
expected to cause significantly less sever post operative
pain.

In the present study, to control the pain 100 mg
Acelofenac tablet was recommended. Acelofenace is a most
commonly available NSAID can be taken orally by the
patient and has significant effect on reducing post operative
pain.

In terms of analgesic intake, there is significant
difference among the groups with highest intake seen in
MTA Fillapex group from 6hrs to 12hrs. The decrease in
pain was statistically significant for each time intervals
from 6hrs to 48hrs for all the three groups. The analgesic
intake decreased after 24hrs. similar results were seen
in a study done by Atav Ates et al.6 and the increased
pain immediately post operative can attributed to many
procedural factors such as the injection of local anesthesia
rubber dam clam and prolonged mouth opening.

5. Source of Funding

None.

6. Conflicts of interest

There are no conflicts of interest.

References
1. Wang C, Xu P, Ren L, Dong G, Ye L. Comparison of post-obturation

pain experience following one-visit and two-visit root canal treatment
on teeth with vital pulps: a randomized controlled trial. Int Endod J.
2010;43(8):692–7. doi:10.1111/j.1365-2591.2010.01748.x.

2. Seltzer S, Naidorf IJ. Flare-ups in endodontics: I. Etiological factors.
J Endod. 2004;30(7):476–81.

3. Goreva LA, Azh P. Postobturation pain associated with endodontic
treatment. Stomatologiia (Mosk). 2004;83(2):14–6.

4. Zhang W, Li Z, Peng B. Ex vivo cytotoxicity of a new calcium silicate-
based canal filling material. Int Endod J. 2010;43(9):769–74.

5. Ruparel NB, Ruparel SB, Chen PB, Ishikawa B, Diogenes A. Direct
effect of endodontic sealers on trigeminal neuronal activity. J Endod.
2014;40(5):683–7. doi:10.1016/j.joen.2014.01.030.

6. Ates AA, Dumani A, Yoldas O, Unal I. Post-obturation pain
following the use of carrier-based system with AH Plus or iRoot SP
sealers: a randomized controlled clinical trial. Clin Oral Investig.
2019;23(7):3053–61. doi:10.1007/s00784-018-2721-6.

7. Shashirekha G, Jena A, Pattanaik S, Rath J. Assessment of
pain and dissolution of apically extruded sealers and their effect
on the periradicular tissues. J Conserv Dent. 2018;21(5):546–50.
doi:10.4103/JCD.JCD_224_18.

8. Ng YL, Mann V, Gulabivala K. A prospective study of the
factors affecting outcomes of nonsurgical root canal treatment:
part 1: periapical health. Int Endod J. 2011;44(7):583–609.
doi:10.1111/j.1365-2591.2011.01872.x.

9. Ng YL, Glennon JP, Setchell DJ, Gulabivala K. Prevalence of and
factors affecting post-obturation pain in patients undergoing root canal

treatment. Int Endod J. 2004;37(6):381–91. doi:10.1111/j.1365-
2591.2004.00820.x.

10. Lee BN, Hong JU, Kim SM, Jang JH, Chang HS, Hwang YC,
et al. Anti-inflammatory and osteogenic effects of calcium
silicatebased root canal sealers. J Endod. 2019;45(1):73–81.
doi:10.1016/j.joen.2018.09.006.

11. Camargo CH, Camorgo SE, Valera MC, Hiller KA, Schmalz G,
Schweikl H, et al. The induction of cytotoxicity, oxidative stress,
and genotoxicity by root canal sealers in mammalian cells. Oral
Surg Oral Med Oral Pathol Oral Radiol. 2009;108(6):952–60.
doi:10.1016/j.tripleo.2009.07.015.

12. Alí A, Olivieri JG, Duran-Sindreu F, Abella F, Roig M, García-Font
M, et al. Influence of preoperative pain intensity on postoperative
pain after root canal treatment: A prospective clinical study. J Dent.
2016;45:39–42. doi:10.1016/j.jdent.2015.12.002.

13. Zhang W, Li Z, Peng B. Ex vivo cytotoxicity of a new calcium silicate-
based canal filling material. Int Endod J. 2010;43(9):769–74.

14. Singla M, Aggarwal V, Logani A, Shah N. Comparative evaluation
of rotary ProTaper, Profile, and conventional stepback technique
on reduction in Enterococcus faecalis colony-forming units and
vertical root fracture resistance of root canals. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2010;109(3):105–10.
doi:10.1016/j.tripleo.2009.11.021.

15. Graunaite I, Skucaite N, Lodiene G, Agentiene I, Machiulskiene
V. Effect of resin-based and bioceramic root canal sealers on
postoperative pain: a split-mouth randomized controlled trial. J Endod.
2018;44(5):689–93. doi:10.1016/j.joen.2018.02.010.

16. Benezra MK, Wismayer PS, Camilleri J. Interfacial characteristics
and cytocompatibility of hydraulic sealer cements. J Endod.
2018;44(6):1007–17. doi:10.1016/j.joen.2017.11.011.

17. e GL, Morisbak E, Bruzell E, Ørstavik D. Toxicity evaluation of root
canal sealers in vitro. Int Endod J. 2008;41(1):72–7.

18. Mcmichen FR, Pearson G, Rahbaran S. A comparative study of
selected physical properties of five root-canal sealers. Int Endod J.
2003;36(9):629–35. doi:10.1046/j.1365-2591.2003.00701.x.

19. Bin CV, Valera MC, Camargo SE. Cytotoxicity and genotoxicity
of root canal sealers based on mineral trioxide aggregate. J Endod.
2012;38(4):495–500. doi:10.1016/j.joen.2011.11.003.

20. Zmener O, Lalis RM, Pameijer CH, Pameijer CH, Chaves C, Kokubu
G, et al. Reaction of rat subcutaneous connective tissue to a mineral
trioxide aggregate-based and a zinc oxide and eugenol sealer. J Endod.
2012;38(9):1233–8. doi:10.1016/j.joen.2012.05.010.

Author biography

Rudra Kaul, Lecturer

Ashish Choudhary, Registrar

Azhar Malik, Professor and HOD

Sukhbir Kour, Registrar

Ajay Kumar, Associate Professor

Rachna Dhani, Assistant Professor

Cite this article: Kaul R, Choudhary A, Malik A, Kour S, Kumar A,
Dhani R. Comparative evaluation of post-operative pain & analgesic
intake after root canal treatment using three bioceramic sealers- An
In-vivo study. IP Indian J Conserv Endod 2023;8(1):38-42.

http://dx.doi.org/10.1111/j.1365-2591.2010.01748.x
http://dx.doi.org/10.1016/j.joen.2014.01.030
http://dx.doi.org/10.1007/s00784-018-2721-6
http://dx.doi.org/10.4103/JCD.JCD_224_18
http://dx.doi.org/10.1111/j.1365-2591.2011.01872.x
http://dx.doi.org/10.1111/j.1365-2591.2004.00820.x
http://dx.doi.org/10.1111/j.1365-2591.2004.00820.x
http://dx.doi.org/10.1016/j.joen.2018.09.006
http://dx.doi.org/10.1016/j.tripleo.2009.07.015
http://dx.doi.org/10.1016/j.jdent.2015.12.002
http://dx.doi.org/10.1016/j.tripleo.2009.11.021
http://dx.doi.org/10.1016/j.joen.2018.02.010
http://dx.doi.org/10.1016/j.joen.2017.11.011
http://dx.doi.org/10.1046/j.1365-2591.2003.00701.x
http://dx.doi.org/10.1016/j.joen.2011.11.003
http://dx.doi.org/10.1016/j.joen.2012.05.010

	Introduction
	Materials and Methods
	Treatment procedure
	Evaluation of post-operative pain
	Statistical analysis

	Results
	Discussion
	Source of Funding
	Conflicts of interest

