
- 

          

 

 

 
JOURNAL 

AIN SHAMS DENTAL JOURNAL 
Official Publication of Ain Shams Dental School 

March2025 • Vol. 37 

Print ISSN        1110-7642 

Online ISSN     2735-5039 

 

Post-operative pain after non-surgical root canal treatment 
with a single cone/ bio-ceramic sealer based obturation:  

A Randomized Clinical Trial  
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Aim: compare the post- operative pain associated with sealer-based obturation technique (SBO) using bioceramic sealer and a (CWC) 
obturation technique with a resin-based sealer.  
Materials and methods: two-arm randomized clinical trial with 2 parallel groups 20 patients each, after shaping the canals to a 
minimum dimension of 30/.04, except for a single middle mesial canal, which was shaped to 25/.04 patients randomly allocated into 
two groups based on the obturation material used. To ensure patient privacy, each name was replaced with a case number. Patients 
documented their pain on a 0–10 (VAS) at: 4 hours, one day, and two days after canal obturation. The pain score was recorded at its 
highest value three successive time points selected and then sorted. Data were presented as mean, standard deviation (SD), median, 
and interquartile range (IQR) values. They were analyzed by Mann-Whitney U and signed rank tests, respectively. The significance 
level was set at p<0.05 within all tests.  
Results: The two groups showed no significant difference. With higher pain score for CWC group.  
Conclusion: Within the restrictions of this study, both CWC with AH+ sealer with and sealer based obturation with Bio-C sealer 
showed no significant pain level. 
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Introduction 
Despite the leap in endodontic 

materials and techniques, post-operative pain 
remains inadvertent.1 The incidence of post-
treatment pain ranges from 3%–58% amongst 
different studies.2 Knowledge about the 
predisposing factors of such event is crucial 
to develop appropriate preventive measures. 
Number of visits, irrigation solution, 
instrumentation protocol, occlusal 
adjustment, the obturation technique, 
extrusion of filling material and/or sealer can 
potentially affect the degree of post-operative 
pain and healing of the periapical tissues.3-6 

It is postulated that sealer extrusion 
outside the root canal system may distress the 
periodontal tissues and interfere with 
healing.7 The local inflammation associated 
with sealer extrusion can elicit postoperative 
pain. The degree of such inflammatory 
response is mainly affected by the chemical 
composition of the sealer and presence of 
apical periodontitis.8  
 Accordingly, it is important to select 
sealers with enhanced physicochemical 
properties that are well tolerated by the 
periapical tissues to avoid consequences of 
sealer and filling material extruded beyond 
root apex. Over years, resin-based sealers 
demonstrated accepted physical properties; 
however, concerns exist for the byproducts of 
their polymerization reaction.7 cytotoxic 
effects remain a concern, thus there is need 
for improved root-filling material. More 
recently, bioceramic materials were 
suggested as a more biocompatible as well as 
a bioactive option.9,10 
 Bioceramic sealers usually constitute 
calcium silicate, Bioactive glass, AL2O3, 
ZrO2, hydroxyapatite, and soluble calcium 
phosphates. This chemical composition is the 
foundation for their biocompatibility and 
bioactivity.11 There is an increase in number 
of clinicians that favors the use of the Single 
cone technique with the bioceramic sealers 
over warm vertical compaction due to its ease 

of use. Yet, the evidence is scarce to prove a 
clear-cut advantage in terms of patient-
centered outcomes such as post-operative 
pain. Thus, we aim in our study to compare 
the post- operative pain associated with a 
(SBO) and (CWC) techniques. The null 
hypothesis: no difference in the post-
operative pain between either technique. 
 
Materials and methods 
 
Ethical consideration 

The study was ethically approved 
by the research ethics committee BUE 
under approval number 22-015. 
 
Design of the study 

It is as a two-arm RCT with 2 
parallel groups, superiority trial with 1:1 
allocation ratio. Sample size calculated 
using G power (3.1.9.4) software, from data 
obtained from a previous study.12 using (α) 
level of 0.05 and (β) level of 0.85. A total 
sample size (n) of 40 was predicted. The 
study flowchart is presented in Fig. 1. 
 

 
 
Figure 1:  Consort guidelines flowchart 

 
Inclusion criteria 

Patients included in this study had 
an age range of 18-60 years old, who had 
restorable both posterior and anterior teeth 
diagnosed with asymptomatic chronic 
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apical periodontitis or periapical lesion. 
Also, radiographically, included teeth had a 
periapical Index (PAI) ≥2. 

 
Exclusion criteria 

Exclusion criteria included patients 
with compromised medical conditions that 
would alter the treatment. Teeth that would 
need more than one visit for treatment, as 
well as patients presenting with immature 
teeth. Patients already on antibiotics or 
analgesics.  
 
Patients’ Recruitment, allocation and 
randomization 

Patients were joined from the 
outpatient clinic of the Endodontic 
Department British University in Egypt. 
Randomization done using computer 
software, the patients were allocated 
randomly into two equal groups. The 
generated sequential numbers were placed in 
an opaque envelope, and it was opened by an 
assistant just before the intervention in. the 
second visit.  
 
Clinical procedures 

A single endodontist performed all clinical 
procedures using 4% articaine (Septanest, 
Septodont) for anesthesia. An access cavity 
was opened under rubber dam. A sterile K-
file #15 (Mani Inc.) was used to determine the 
working length (WL) with the assistance of 
an apex locator (Morita Root ZX). 

Rotary shaping instruments were utilized 
to shape using light pecking motions with a 
short vertical strokes of 2-3 mm. After every 
3 pecking, the file was cleaned from debris, 
and canal was irrigated with 5 ml of 5.25% 
NaOCl using a 30-gauge side-vented needle.  

A final rinse with 5 ml of 17% EDTA and 
5 ml of 5.25% NaOCl for one minute per each 
canal. The total volume of NaOCl was 
standardized to 20 ml per canal. Passive 
ultrasonic irrigation activation was utilized to 
achieve better disinfection. All canals were 

shaped to a minimum dimension of 30/.04, 
except for a single middle mesial canal, 
which was shaped to 25/.04 as per literature 
recommendations. 

After selecting the appropriate master 
gutta-percha cone, a periapical X-ray was 
taken. Then drying the canals using sterile 
paper points, and patients were randomly 
divided into two groups based on the 
obturation material used. To ensure patient 
privacy, each name was replaced with a case 
number. 

 Group 1: Continuous Wave 
Condensation (CWC) technique with 
resin-based sealer (AH Plus, 
DENTSPLY). 

 Group 2: Sealer-Based Obturation 
(SBO) with calcium silicate sealers 
(BIO-C® SEALER, Angelus). 

For the SBO group, the Bio-C Sealer was 
injected into the middle third of the canal. 
Master-cone was inserted using an up-and-
down motion for better sealer penetration 
inside the canal. Extra gutta-percha cones 
were added in wider canals for improved 
sealing. Gutta-percha cone was then cut at the 
orifice level. 

In the CWC group, after coating gutta-
percha cones with AH Plus sealer it was 
placed in the prepared root canals. Master-
cone was cut at 4-5 mm from working length 
using heated plugger (Fast Pack, Eighteeth 
Medical Technology, Changzhou, China. 
Using a thermoplastic injection technique 
with Fast Fill (Eighteeth Medical 
Technology, Changzhou, China) backfilling 
of the canal was achieved. 

Finally, the access openings were sealed 
with a bonding agent (All bond 
universal,Bisco, USA) and composite resin 
(Tetric N, Ivoclar Vivadent, Schaan, 
Liechtenstein). Using operating microscope 
(OPMI PICO; Carl Zeiss, Göttingen, 
Germany) all endodontic procedures were 
conducted.  
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Postoperative Pain Assessment 
Patients recorded their pain on scale 

of 0–10 visual analog scale (VAS), with 0 
indicating no pain and 10 indicating the worst 
pain. Patients’ pain level was obtained from 
them preoperatively, to strictly exclude 
anyone with a score other than VAS 0. Pain 
levels were also recorded at the following 
time points: 4 hours, one day, and two days 
after canal obturation. The pain score was 
recorded at its highest value three successive 
time points selected and then sorted into 4 
categories: showed in Fig 2. 
 

 
Figure 2: VAS Scoring 

 
Statistical analysis 

Data were presented as mean, 
standard deviation (SD), median, and 
interquartile range (IQR) values. Analyzed by 
Mann-Whitney U and signed rank tests, 
respectively. p<0.05 was set as significant 
level within all tests. Statistical analysis was 
performed with R statistical analysis software 
version 4.4.1 for Windows (R Core Team 
(2024). 

 
 
Results 
65 participants were eligible for this clinical 
study and assigned randomly to the treatment 
groups. Patients who had taken analgesic are 
reported and excluded from the analysis.  
Table 1 demonstrates the demographic data 
and distribution of the participants. 
 
Table 1: Intergroup comparisons and summary 
statistics for demographic data 

Parameter SPO CWC p-value 

Gender 
 [n (%)] 

Male 
14 

(40.00%) 
13 

(43.33%) 
0.806ns 

Parameter SPO CWC p-value 

Female 
21 

(60.00%) 
17 

(56.67%) 

ns not significant. 

 
Table 2: Intergroup comparison and summary 
statistics for postoperative pain score. 

Measurement 
Postoperative pain score 

p-value 
SPO CWC 

Mean±SD 2.17±0.89 2.40±0.62 

0.396ns 

Median (IQR) 2.00 (2.00) 2.00 (1.00) 

ns not significant. 

 
Statistical analysis showed no 

significant difference between the two 
groups. With higher pain score for CWC 
group (fig 3) 
 

 
Figure 3: Chart showing postoperative pain means 

 
Discussion 

Several procedural steps involved in 
root canal treatment make it difficult to 
allocate pain occurrence to one of them 
exclusively.13,14 Therefore, in the designing 
the current study, care was taken to reduce 
probable confounding factors of post-
operative pain. Presence of pre-operative 
pain is more likely to cause postoperative 
pain as showed by studies. Consequently, 
only patients with asymptomatic apical 
periodontitis were allowed to participate in 
this study.15 Also, there was no restriction on 
the tooth type included given the wide variety 
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of anatomical features presented by the 
Egyptian population.16,17 The traditional 
access cavity design was employed in molars 
even though the conservative design has been 
shown to provide a mechanical advantage.18  
However, the primary concern in managing 
apical periodontitis is fulfilling the biological 
objectives of root canal preparation.19 
Suboptimal cleaning of necrotic teeth would 
compromise the treatment outcome and 
predispose to flare-ups.4 However, in 
premolar teeth with one or more 
compromised marginal ridges, the caries 
driven access conservative access was 
adopted because it provided significant 
biomechanical advantage that did not 
compromise the disinfection process.20-22 
Treatments were concluded in single visits 
given that a Cochrane review has shown no 
significant differences between single and 
multiple visits in necrotic teeth.23 The 
shaping procedures prioritized achieving 
efficient irrigation and obtaining white 
uninfected dentin, thus a minimum shaping 
dimension of 30/.04 was achieved in all 
canals.24 An exception was the single middle 
mesial canal whose shaping was limited to 
only 25/.04 as recommended previously. 19 
To exclude the effect of intracanal 
medication on post operative pain any tooth 
that required intracanal medication or several 
sessions for patient-related reasons such as 
fatigue was excluded.  

Pain intensity was measured using 
VAS. It was selected because of its 
simplicity, ease of communication with 
patients, and established reliability in 
evaluating pain.25 

According to results, the null 
hypothesis is accepted. No significant 
differences were identified in the degree of 
post-operative pain after obturation with both 
techniques. This agrees Mittal et al. 1 who 
suggested that as long as sealer extrusion was 
only 1-2mm, and distant from vital structures, 
this wouldn’t elicit any post-operative 

complications. During this study, care was 
taken to create and validate a sound apical 
stop with strict adherence to the academic 
recommendations for either technique. 

On the contrary, our results agree 
hyung et al.26 who reported significant 
differences in post-operative pain using resin 
sealer and bioceramic sealers that was 
attributed to the byproducts of resin sealers 
like bisphenol A diglycidyl ether that might 
interact with periapical tissues and cause 
postoperative discomfort.27 

Limitations of this study include the 
subjectivity of pain intensity analysis that can 
vary from patient to another and may hinder 
the representation of entire population by the 
study sample. Future studies should address 
other patient-based outcomes like healing of 
apical periodontitis, or the quality of life after 
root canal obturation with recent techniques 
and materials. 
 
Conclusion 

Within the restrictions of this study, 
both CWC with AH+ sealer with and sealer 
based obturation with Bio-C sealer showed 
no significant pain level. Additional research 
is necessary to evaluate different sealers with 
each obturation technique on patient-based 
outcomes like healing of apical periodontitis, 
or the quality of life after root canal 
obturation. 
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printed informed consent explaining the aim 
of study, brief of the study methodology, 
benefits and complications of the procedure 
and requesting that they allow clinician to 
follow up after performing the treatment. 
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