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Abstract 

Background: Postoperative pain frequently occurs following root canal treatment and is influenced by variables 

including pulp status, periapical condition, and the materials used for obturation. However, the specific impact of 

sealer type on post-obturation discomfort in vital mandibular premolars without periapical lesions has not been 

clearly established. 

Aim: This study aims to compare post-obturation pain following single-visit endodontic therapy using a 

bioceramic sealer versus AH Plus sealer in vital mandibular premolars tooth requiring of endodontic therapy 

without periapical pathosis. 

Materials and Methods: Forty vital mandibular premolars tooth (single root/canal) with Symptomatic Irre-

versible Pulpitis (SIP) were randomly allocated (1:1) to receive obturation using either a Bio-C sealer or an AH 

Plus sealer. All teeth were endodontically treated in a single visit utilized standardized instrumentation, irrigation, 

and obturation techniques. Post-obturation pain was documented with a 10-point Visual Analogue Scales (VAS) 

at 6, 24, 48, and 72 hours. Outcome data were statistically analyzed at a significance level of p<0.05.  

Results: The tested groups demonstrated a significant reduction in postoperative pain over time (p < 0.001). Pain 

was maximised at 6 hours (1.55±0.51 for AH Plus, 1.50±0.51 for Bio-C sealer) and subsequently declined after 

24 hours (1.46 ± 1.96 for AH Plus, 1.21 ± 2.09 for Bio-C sealer), with no discomfort reported at 72 hours 

(0.00±0.00 for both sealers). There were no statistically significant differences identified between the groups at 

6, 24 and 72 hours (p > 0.05). At 48 hours, AH plus group exhibited statistically significant higher pain scores 

(0.54 ± 0.96) than Bio-C group (0.03 ± 0.02) (P > 0.05). Overall, the Bio-C group reported lower pain scores 

throughout the observation period. 

Conclusion: The sealers evaluated in this study produced comparable levels of post-obturation pain, with no 

observable differences in either the intensity or incidence of pain experienced following single-visit treatments. 

This randomised clinical trial demonstrated that the pain intensity post-obturation starting from 6 hours and 

declined rapidly with time, irrespective to the type of sealer used. 

 

Keywords: Bioceramic sealer, Postoperative pain, Single-visit endodontics, Visual Analogue Scale, Randomized 

clinical trial. 
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 الملخص 

يعُدّ الألم ما بعد العلاج أحد أكثر المؤشررررات السرررريرية شررريوعجا بعد علاج جذور الأسرررنان، ويتتعر بعوامل متعد   تشرررمل  

الجذر في  لاصرر ، وإجراءات التحضررير والرو والحشررو  ولا يتا  تتعير نو   الذرو التشررصيا الليبي، حالة النسررل حو  

غير محسرروم بشررال واتررف  تهدا دذا الدراسررة السررريرية العشرروا ية إل    و الأسررنان الحيوية الصالية ما اافات حو  الذر

إيبوكسري راتنجي  لاصر مقابل  المسرب  الصل   البيوسريرامي    لاصر مقارنة شرد  الألم بعد العلاج في جلسرة واحد  باسرتصدام 

ا  سرا واحد   .حيوية مصرابة بالتها  لبّي غير عاو في ترواح  سرفلية   (AH Plus) تقليدو شرمل  الدراسرة أربعيا مريضرج

لال مشرار(  مما انطبق  عليهم معايير الاتتيار، وتم توييعهم عشروا يجا إل  مجموعتيا متسراويتيا  نفُّ ذت جميل العلاجات 

و الرأسرري للحشررو  جرج تسررجيل  وف  بروتوكو  سررريرو موحّد يشررمل التحضررير االي، والرو، وتقنية التاثيا الحرار

ا تدريجيجا واا  لالة   .العلاجسراعة بعد  72، و48، 24، 6عند  VAS مسرتوج الألم باسرتصدام مقيا  أظهرت النتا ل انصفاترج

سراعات، تلتها اسرتجابة تحسرنية   6  ندإحصرا ية في شرد  الألم لدج المجموعتيا بمرور الوق ، حيو وصرل  أعل  قيمة ل لم ع

ا عند  24واترحة بعد  ل فروق اات  لالة إحصرا ية بيا  72سراعة، وصرولاج إل  غيا  الألم تمامج في   اللاصرقياسراعة  لم تسُرج 

مستويات ألم أعل  بشال ملحوظ مقارنة   AH Plus ساعة التي أظهرت فيها مجموعة الررر  48معظم الفترات، باستثناء فتر  

 .البيوسيرامي  بلاص 

في جلسرة    علاج العصربالمسرتصدمة نتا ل سرريرية متقاربة فيما يتعل  بحدوو وشرد  الألم بعد    اللّاصرقاتاأظهرت   :الخلّصةة

الألم بعد العلاج يبلغ اروته تلا  السرراعات الأول  عم يتراجل   أن شررد إل   العشرروا ية   الدراسررة السررريريةواحد   تشُررير دذا 

 .مل الوق  بغض النظر عا نو  اللاص  المستصدم بسرعة

 

، تجربة مقيا  التناظر البصرو  ،، علاج عصب في جلسة واحد ، الم ما بعد العلاجلاص  البيوسيرامي   الكلمات المفتاحية:

 ة سريرية عشوا ي

 

1. Introduction 

Postoperative pain is among the most frequently patient-reported outcomes after endodontics therapy, with 

prevalence rates recoded among 3% and 58% across clinical studies [1, 2]. The occurrence and severity of post-

treatment pain are influenced by several biological and procedural factors, including pulpal diagnosis, periapical 

status, canal preparation, irrigant extrusion, sealer extrusion, and obturation technique [3, 4]. Although vital teeth 

without periapical pathology generally have a more predictable healing process, patients may still experience 

postoperative discomfort due to mechanical irritation, chemical insult, or transient periradicular inflammation.  

Root canal sealers can affect periodontal tissue across the apical foramina, accessary canals, thereby interfering 

with the healing capacity of periodontal area. Focal inflammation induced by these sealers can result in post-

obteuration discomfort, and the intensity of such inflammatory reactions is influenced by factors including sealer 

composition [5, 6]. Multiple studies have demonstrated that bioceramic materials enhance the effectiveness of 

endodontic treatment. These components contribute to bioceramic sealers' resistance to leakage and biological 

compatibility. Additionally, bioceramic materials liberate substances with biological effect that induce intra-

tubular bio-mineralisation in pre-osteoblasts and encourage odontoblastic differentiation, further improving 

endodontic outcomes [7, 8]. A resin sealers, such as AH Plus, are primarily composed of epoxy resins, filler 

particles, and amine hardeners. They have been widely recognized as the standard due to their dimensional 

stability, limited solubility, and sealing efficacy [9]. However, numerous studies have demonstrated that resin 

sealers can release cytotoxic by-products, including un-polymerised monomers and bisphenol-A diglycidyl ether. 

These by-products may induce oxidative stress and inflammatory responses in periapical cells [10, 11]. These 

effects contributed to post-obturation pain and delayed periapical healing [12, 13]. To mitigate this issue, 

bioceramic sealers have been recently developed with a reduced cytotoxic compound content compared to resin-

based alternatives. Bioceramic sealers, predominantly consisting of calcium silicates, zirconium oxide, calcium 

phosphates, alumina, and bioactive glass, demonstrate exceptional biocompatibility, bioactivity, antibacterial 

properties, and the ability to form hydroxyapatite at the dentin interface [14, 15]. Their alkaline pH and 

mineralising potential may contribute to reducing periapical inflammation, particularly in cases with minimal pre-

existing tissue irritation. While the use of calcium silicate-based sealers is gaining traction among clinicians, their 

efficacy in alleviating pain following non-surgical endodontic therapy remains inconclusive. Therefore, this 

randomised clinical study assesses post-obturation pain following single-visit endodontic therapy of vital first- or 

second-mandibular premolar teeth without periapical lesions. The study compares AH Plus sealer and Bio-C 

sealer under fully standardised instrumentation and obturation protocols, with eliminating variations in pulp status, 

periapical status, and tooth type. The study offers a focused assessment of the impact of sealers composition on 

early post-obturation pain. 
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2. Material and methods 

2.1. Design of study and ethical consideration 

The study was conducted as a randomized clinical trial with 2 parallel groups, allocated (1:1) to receive obturation 

utilized either AH Plus or Bio-C sealer to compare post-obturation discomfort following single-visit endodontic 

therapy. The trial protocol was approved by the Human Ethics Committee at Sirte University, Libya, under an 

assigned approval number (S.U.2025.3). All eligible patients provided written informed consent before inclusion. 

Estimation of sample size in accordance with data of prior study was conducted utilized G Power (3.1.9.4) 

software. It considered an error of alpha = 0.05 and a power of 0.85, and indicated a required sample size of 20 in 

each group. Assuming possible loss, 40 patients were enrolled in the study [16]. 

2.2. Sample selection 

Patients aged 18–45 years requiring endodontic therapy for one first or second mandibular premolar tooth (single 

root/canal) with Symptomatic Irreversible Pulpitis (SIP) were enrolled. Diagnosis was confirmed through clinical 

examination and digital radiography. Forty patients (one tooth per patient) were selected from a private dental 

clinic in Sirte, Libya. All individuals meeting the inclusion and exclusion criteria were invited to patient. Pre-

operative pain scores were recorded, and only patients with scores between 5 and 10 were involved in the study 

[17]. 

Inclusion criteria 

● Patients aged 18–45 years. 

● Vital premolar tooth diagnosed with symptomatic irreversible pulpitis (SIP) 

● No periapical radiolucency (PAI = 1) 

● Restorable tooth with complete root formation 

● Ability to understand and record VAS scores 

Exclusion criteria 

● Necrotic pulp or any periapical lesion 

● Facial swelling, sinus tract, or systemic infection 

● Pregnant or medically compromised patients 

● Previous endodontic treatment on the same tooth 

● Teeth have calcified canals, open apices, resorption, or fractures 

2.3. Randomisation and allocation concealment 

Patients were randomly dividing to 2 groups utilized computer-generated randomisation. Allocation was 

concealed in numbered opaque envelopes, and each participant selected an envelope to determine group 

assignment. The trail flowchart is presented in Figure 1. 

about:blank
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Figure 1: Flow chart of patient enrollment. 

2.4. Root canal procedure   

Under a rubber dam, single-visit endodontic treatment was performed by one experienced endodontist for 

standardisation. Local anesthesia utilized 4% Articaine (Septanest, Septodont) was administered by inferior 

alveolar nerve block. Coronal access cavities were performed for all teeth. Working length (WL) was estimated 

utilized an apex locator with a sterile K file #15 (Mani, Japan) and confirmed radiographically. Instrumentation 

was performed utilized the ProTaper Gold system (Dentsply Maillefer) in accordance with the manufacturer’s 

guidelines with NSK endodontic motor (Dentsply Maillefer). A size 10 K-File was utilized to assess apical canal 

patency by entering it to 0.5 mm longer than WL following every file [18]. The apical foramen’s size estimated 

the master apical file size, which varied between F3 and F4. A standardised irrigation regimen was used for all 

teeth, 2 mL 5.25% NaOCl after each file during instrumentation. Last irrigation with 5 ml 17% EDTA and 5 ml 

5.25% NaOCl was carried out for 1 minute per canal. Irrigation was delivered utilized a 30-gauge side-vented 

irrigate needle with 20 mL total volume of NaOCl irrigant per canal. The appropriate master cone was selected 

utilized a two-dimensional digital radiograph. All canals were dried by utilizing sterile paper points. Participants 

were randomly divided into 2 groups in accordance the type of obturation material. 

Group 1: AH Plus sealer (Dentsply Maillefer). 

Group 2: Bioceramic-based sealer (Bio-C sealer, Angelus, Brazil)  

The obturation material was selected at random from the envelope. Patients were blinded to the treatment received, 

while operator blinding was not feasible due to differences in sealer handling. Endodontic sealers were prepared 

and introduced as recommended by the manufacturers. In group 1, an equal 1:1 ratio of AH Plus base and catalyst 

was manually mixed and applied to the gutta-percha master cones, which were then placed in the prepared canals. 

In group 2, an intra-canal tip was utilized to apply Bio-C sealer into the middle part of the canal, then placement 

of the master cone. Following verifying the fit of the master gutta-percha and selecting appropriate pluggers for 

the warm vertical compaction method, obturation was performed with the gutta smart cordless obturation device 

in both groups. A coronal seal was established with a universal bonding agent and resin composite. 
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2.5. Postoperative pain assessment  

A 0–10 visual analogue scale (VAS) was utilized to assess post-obturation discomfort, where 0 mean no pain 

while 10 mean extreme pain. Each patient documented the pain intensity at 6, 24, 48, and 72 hours following root 

canal obturation using the VAS card. Levels of pain were categorized as follows: None (VAS 0) – asymptomatic; 

Mild (VAS 1-3) – slight pain, no analgesics required; Moderate (VAS 4-6) – discomfort requiring analgesics; 

Severe (VAS 7-10) pain disturbing normal activity or sleep, with minimal or no effect from analgesics. Any value 

of 1 or higher was considered indicative of postoperative pain. Patients were also asked to report any use of 

analgesics postoperatively to ensure accurate pain assessment. 

2.6. Statistical analysis 

The statistical evaluation involved the use of frequency and percentage distributions for presenting ordinal and 

categorical data. The chi-square test was employed to analyze categorical variables. For continuous data, results 

were expressed as mean values associated with standard deviations (SD). The assumption of normality was tested 

utilized the Shapiro-Wilk test. Parametric data, such as age, was analyzed using an independent t-test. For ordinal 

and non-parametric numerical variables, Friedman’s test was utilized, followed by the Nemenyi post hoc test and 

the Mann-Whitney U test for intragroup and intergroup comparisons respectively. Associations between variables 

were assessed using Spearman's rank-order correlation coefficient. p<0.05 was set as significant level within all 

tests.  All analyses were conducted utilized R statistical software version 4.5.1 for Windows (R Core Team, 2025),  

3. Results 

3.1. Demographic data 

All 40 patients returned their VAS cards after 72 hours and completed the study. Overall, 15were male and 25 

were female patients, with ages ranging from18 to 45 years were enrolled. Both groups were comparable in terms 

of age and gender, and the patients’ demographic profiles did not differ significantly (Table 1). Therefore, the 

potential influence of demographic factors was considered negligible. Of the 50 patients initially diagnosed, 40 

were included and randomly assigned to two equal groups (20 per group). Group 1 consisted of 8 males and 12 

females, while group 2 included 7 were males and 13 were females. The mean age in the AH Plus group was 

29.25 ± 8.89 years, and in the Bio-C sealer group, it was 31.35 ± 8.87 years. There were no notable variation 

between the groups in terms of gender (p=0.743) or age (p=0.46). 

Table 1: Demographic data and baseline characteristics, including intergroup comparisons 

Parameter 

 

Group 1 

AH plus Sealer 

Group 2 

Bio-C Sealer 
p-value 

Gender [n(%)] 

 

Male 

 8 (40.00%) 7 (35.00%) 

0.743 ns Female 

 12 (60.00%) 13 (65.00%) 

Age (Mean±SD) (years) 

 
29.25± 8.89 

31.35 ± 8.87 

 

0.46 ns 

 

*; significant (p<0.05) ns; non-significant (p>0.05) 

3.2. Pain assessment 

3.2.1. Mean and standard deviation (SD) for VAS  

Data for mean and standard deviation for visual analogue scale were recorded, statistically analyzed and provided 

in Table (2) and Figure. (2) for inter, intragroup comparisons of postoperative pain for the both sealers. 

A-Inter-group comparisons:  

There were no notable differences between AH Plus and Bio-C Sealer groups at 6, 24, and 72-hours intervals. 

However, at 48-hours interval the AH Plus Sealer group exhibited significantly higher VAS pain scores. The 
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maximum score of post-obturation pain was recorded at 6 hours post-procedure, with pain severity declining 

significantly in both groups after 24 hours (P < 0.05).  (Figure 2) 

B-Intra group comparisons:  

1. AH plus:  

Measurements taken at distinct periods revealed a significant difference (p<0.001). The greatest value was 

observed at the 6-hours (1.55 ± 0.51), followed by 24 hours measurement (1.46 ± 1.96), then 48 hours (0.54 ± 

0.96), with the minimum score recorded at 72 hours (0.00 ± 0.00). Post hoc pairwise comparisons confirmed that 

the 6-hours values were significantly higher than those obtained from any other time points (p<0.001). 

Additionally, the values recorded at 24 and 48 hours were significantly higher than those at 72 hours (p<0.001). 

(Figure 2) 

2. Bio-C sealer:  

The data collected at distinct periods revealed a significant difference (p<0.001). The highest value was recorded 

at the 6-hours (1.50 ± 0.51), followed by the 24-hours measurement (1.21 ± 2.09), then 48-hours (0.03 ± 0.02), 

and finally, the minimum score observed at 72 hours (0.00 ± 0.00). Post hoc pairwise comparisons confirmed that 

the values at 6 hours were significantly higher than those recorded from any other time (p<0.001). Additionally, 

the results revealed that values at 24 hours were substantial higher than those recorded at both 48 and 72 hours 

(p<0.001). (Figure 2) 

                       Table 2: Mean and standard deviation (SD) for VAS. Inter, intragroup comparisons, 

Time 

VAS (Mean±SD) p-value 

AH plus Sealer Bio-C Sealer  

6 hours 1.55±0.51 A 1.50±0.51 A 0.766 ns 

24 hours 1.46 ± 1.96 B 1.21 ± 2.09 B 0.70 ns 

48 hours 0.54 ± 0.96 B 0.03 ± 0.02 C 0.028* 

72 hours 0.00±0.00 C 0.00±0.00 C NA 

P-value <0.001* <0.001*  

NA: Not Applicable, Values with different superscript letters within the same vertical column are significantly different *; significant 

(p<0.05) ns; non-significant (p>0.05) 

 

 

Figure 2: Bar chart showing mean and standard deviation values of VAS for different groups 
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3.2.2. Frequencies and percentages for VAS  

Data for frequencies and percentages for visual analogue scale were recorded, statistically analyzed and presented 

in Table (3) for inter, intragroup comparisons of postoperative pain for the both sealers. 

A-Intergroup comparisons:  

A comparison among the groups revealed no notable differences at the 6, 24, and 72-hour time points. Whereas a 

significant difference was detected at the 48-hours, where the AH Plus group demonstrated a higher incidence of 

pain. 

B-Intragroup comparisons:  

1. AH plus:  

A significant variation was found among the values recorded at the distinct periods (p < 0.001). Post hoc 

analysis revealed that the 6-hours value differed significantly from all other time points (p < 0.001), and that the 

24- and 48-hour measurements differed significantly from the 72-hours measurement (p < 0.001) 

2. Bio-C sealer :  

The measurements recorded at the different time intervals demonstrated a significant variation (p < 0.001). Post 

hoc analysis revealed that the value recorded at 6 hours differed significantly from all other time points (p < 

0.001). In addition, measurements recorded at 24 hours were significantly different (p<0.001) from those 

recorded at 48 and 72 hour time points. 

Table 3: Frequencies and percentages for VAS. Inter, intragroup comparisons, 

Times Scores 

n(%) 

p-value 
Group 1 

AH Plus 

Group 2 

Bio-C Sealer 

6 hours 

(0) 0 (0.00%) A 0 (0.00%) A 

0.766 ns (1) 7 ( 35 % ) 8 (40 % ) 

(2) 13 ( 65 % ) 12 (60  % ) 

24 hours 

(0) 9 (45 % ) B 10 (50 % ) B 

0.70 ns (1) 11 ( 55 % ) 10 (50 % ) 

(2) 0 (0.00%) 0 (0.00%) 

48 hours 

(0) 12 ( 60 % ) B 18 (90  % ) C 

0.028* (1) 8 ( 40 % ) 2 ( 10 % ) 

(2) 0 (0.00%) 0 (0.00%) 

72 hours 
(0) 20 (100.00%) C 20 (100.00%) C 

NA (1) 0 (0.00%) 0 (0.00%) 

NA: Not Applicable, Values with different superscript letters within the same vertical column are significantly 

different *; significant (p<0.05) ns; non-significant (p>0.05) 
 

4. Discussion 

The current randomised, controlled, and prospective clinical study examined the appearance of post-obturation 

discomfort following single-visit endodontic therapy of first or second mandibular premolar teeth with 

symptomatic irreversible pulpitis, using either an AH Plus sealer (as a control) or a Bio-C bioceramic sealer. Post-

obturation pain is a frequent side effect associated with endodontic therapy. It is challenging to pinpoint the exact 

cause of post-obturation pain as it can be influenced by various factors, including periradicular and pulpal status, 

age, gender, type of tooth, pre-endodontic treatment pain, and procedural factors such as cleaning and shaping 

technique, irrigation, and obturation technique [1,19, 20]. The initiation of post-obturation pain can often be linked 

to biological (microorganisms) or non-biological (mechanical or chemical) influences [19]. Researches have 

indicated that post-obturation pain may impact as many as 69% of patients [2, 21, 22]. Post endodontic pain 

typically arises from acute inflammation affecting the periradicular tissues. It typically manifests a few hours 

following the endodontic therapy and may be influenced by various factors [23]. Understanding the underlying 

causes of this pain is crucial, as implementing suitable preventive strategies can greatly minimize the occurrence 
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of this troubling and clinically unfavorable complication. Key factors influencing post-obturation pain include the 

number of treatment visits [21], the choice of irrigation used [24], the cleaning and shaping technique [25], the 

occlusal adjustment [26], and the type of obturation material have all been observed to be correlated with post-

obturation discomfort following endodontic therapy [27]. Additionally, the extrusion of sealer during obturation 

procedure has been reported to cause cytotoxic effects on periapical tissues, resulting in periapical inflammation, 

necrosis, and pain [28]. The chemical component of endodontic sealers is crucial in influencing the degree of 

tissue reaction [29]. To attain the highest level of standardization, only mandibular premolar teeth exhibiting a 

straight, single-root, single-canal configuration were included in the sample collection.. This tooth category 

exhibits simpler anatomy, fewer confounding mechanical variables, and minimal baseline inflammation, allowing 

for a more precise assessment of the biological impact of sealer type alone. While the sealer chemistry may 

influence biological behavior, postoperative pain may be more susceptible to other factors such as pulpal status, 

apical pathology, and technical standardization. For that reason, this trial exclusively included vital teeth that had 

been diagnosed with symptomatic irreversible pulpitis. To enhance standardization among the specimens, the 

study used the same instrumentation systems, same irrigation protocol and same obturation technique. A single-

visit treatment was conducted to diminish the number of visit for treatment and remove any possibility influence 

of intra-canal medicament.on post-obturation discomfort. Among the various root canal obturation methods, the 

warm vertical compaction technique is commonly favored by endodontists [30]. This approach provides 

closer adaptation to the wall of root canals with minimal gaps and reduced radiographic translucencies. 

[30, 31, 32]. The endodontic sealers are typically categorized in accordance their content, involving 

resin, calcium hydroxide, mineral trioxide aggregate, and glass ionomer. AH Plus, a resin sealer, is 

widely regarded as the gold standard due to its superior physicochemical properties, though it lacks 

bioactivity [33, 34]. Consequently, alternative endodontic sealers, particularly bioceramic sealers, have 

garnered significant attention in recent years due to their numerous merits, including enhanced 

bioactivity for periapical healing and biocompatibility [35]. Previous studies have shown that bioceramic 

sealers have better biological, physical and chemical properties than conventional sealers [36], as evidenced by a 

retrospective analysis which demonstrated a total success rate of 90.9%.[37]. Bio-C. Sealer is a pre-mixed, ready-

to-use bioceramic sealer that includes a composition of calcium silicates, calcium oxide, calcium aluminate, iron 

oxide, zirconium oxide, silicon dioxide, and a dispersing agent in its composition. The manufacturer states that 

this sealer possesses bioactivity and biocompatibility [38]. Pain severity was examined utilized the Visual 

Analogue Scale (VAS), chosen for its straightforward application, ease of patient communication, and proven 

reliability in pain evaluation [39]. 

 The findings of this study demonstrated that pain scores at 6, 24, and 72 hours did not differ significant between 

the AH Plus Sealer and Bio-C Sealer groups. Our results revealed that the bioceramic sealer consistently 

demonstrated lower pain values than the resin-based sealer at all tested intervals. Both groups exhibited a rapid 

decline in pain after 24 hours, with minimal discomfort by 48 hours. These findings align with many recent clinical 

studies, such as Elemam et al. [40],who recorded that the Bio-C and AH Plus sealers did not differ significant in 

post-obturation pain at different intervals, despite varying obturation techniques and the pulpal state of the tested 

teeth, which were diagnosed as asymptomatic apical periodontitis.  The findings of this study were in full 

agreement with those of Graunaite et al. [41] and Troiano et al. [42], who investigated how bioceramic and AH 

Plus sealers influence the occurrence and severity of post-obturation pain. Their findings indicated that both types 

of sealers performed similarly when efforts were made to minimize other treatment-related irritants. Additionally, 

the systematic review conducted by Jamali et al. [43] revealed that bioceramic and resin sealers demonstrate 

similar trends in both the frequency and severity of pain following obturation. Their findings highlight comparable 

effects of these sealers on the intensity and incidence of post- obturation discomfort. Our results showed a 

significant difference between the Bio-C and AH Plus sealers at 48-hours, with higher values for the AH plus 

sealer. This was in full agreement with Alsayed Amin et al. [44], who found no significant differences at 24 and 

72 hours, but a significant difference between AH Plus sealer and bioceramic sealer at 48 hours when both were 

used with an identical warm vertical compaction technique. The bioceramic sealer group consistently exhibited 

lower pain values than the resin-based sealer group at all measured interval. This difference could be linked to the 

unique biological behavior of the sealer. Resin sealers, such as AH Plus, can release unreacted monomers and 

bisphenol-A diglycidyl ether, which are associated with oxidative stress and inflammatory responses in periapical 

tissues [10, 15]. In contrast, bioceramic sealers demonstrate superior biocompatibility and bioactivity due to their 

calcium silicate composition, elevated pH, and capacity to induce hydroxyapatite deposition [14, 45]. However, 

most clinical studies, including the present trial, indicate minimal or no difference in patient-reported pain, 

suggesting that when instrumentation, irrigation, and obturation are standardised, sealer selection may have a 

limited effect on short-term pain outcomes. The low pain levels observed in both groups may also be attributed to 

the clinical model employed. Vital teeth without periapical radiolucency generally present with lower baseline 

inflammation, reduced microbial load, and a decreased risk of apical extrusion, all of which are factors known to 
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influence postoperative discomfort [1, 3]. Furthermore, premolar teeth typically have simpler anatomy compared 

to molars, reducing procedural complexity and the likelihood of postoperative symptoms [15]. These factors may 

account for the consistently low pain values across both groups.  

.The findings confirm that the majority of post-obturation pain manifests within the initial 6 to 24 hours, with a 

substantial reduction thereafter, as previously demonstrated by Elemam et al. [40] and Alsayed Amin et al. [44]. 

The most intense pain following endodontic therapy typically observed within first 6 hours. This brief period of 

post-treatment discomfort is linked to the generation of reactive oxygen species (ROS), triggered by leakage of 

un-polymerized components from the endodontic sealer during its initial setting phase, which lasts roughly 24 

hours. Among commonly used sealers, AH Plus and bioceramic sealers have setting times of approximately 7 

hours and 4 hours, respectively [46, 47]. Calcium silicate-based sealers exhibit enhanced biocompatibility 

compared to the AH Plus. This superiority in biocompatibility stems from the cytotoxic effects of AH Plus, which 

are linked with the release of its components such as amines and epoxy resin. Subsequent researches indicated 

that small amounts of formaldehyde (3.9 ppm) are released immediately after mixing, attributed to the sealer's 

cytotoxicity. Despite these findings, laboratory assessments like filter diffusion tests and MTT assays demonstrate 

minimal cytotoxicity following 24 hours of mixing. Nonetheless, clinical research often contradict these in vitro 

observations, highlighting the complexity of translating laboratory data into predictable clinical outcomes [48, 49, 

50]. 

Limitations and Future Directions 

It is important to recognize several limitations. The study population was restricted to vital mandibular premolar 

teeth affected by symptomatic irreversible pulpitis, limiting the generalizability of the findings to anterior teeth, 

molars, or necrotic cases. Although sealer extrusion was unlikely in this tooth category, it was not assessed 

radiographically. Pain assessment relied on self-reported measures, introducing potential subjectivity. 

Additionally, operator blinding regarding sealer type was not feasible, and the same operator conducted 

postoperative pain assessment. Tthese factors must be taken into account when analyzing the results. 

Further studies should investigate outcomes in necrotic cases or in teeth with periapical lesions, and evaluate long-

term healing and radiographic outcomes. Additionally, studies should assess patient-centered outcomes, such as 

quality of life, and compare various bioceramic sealer formulations. Likewise, more studies are needed with larger 

sample size and other tooth types to reach a more definitive conclusion. Longer follow-up intervals is needed to 

evaluate the post-obturation discomfort of endodontic sealers. 

5. Conclusion 

The sealers evaluated in this study produced comparable levels of post-obturation pain, with no observable 

differences in either the intensity or incidence of pain experienced following single-visit treatments. This 

randomised clinical trial demonstrated that the pain intensity post obturation starting from 6 hours and declined 

rapidly with time, irrespective to the type of sealer used. These findings support existing evidence that both 

bioceramic and resin-based sealers provide similar postoperative comfort when used with modern instrumentation 

and obturation protocols. Further research recommended determining whether sealer type influences outcomes in 

necrotic, multi-rooted, or apically pathologic teeth, where biological and mechanical factors may differ. 
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