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ABSTRACT: 

Introduction: 

Endodontic therapy is performed to clean the root canal system, alleviate pain and eliminate infection from the tooth. Root canal 

obturation serves the main purpose of impeding the traffic of fluids from the periradicular tissues or saliva into the canal as well 

as bacteria and their viru- lence factors and antigens from the canal to the periradicular tissues. Ideally, the filling material should 

reach to the apex of the root, without extending into periapical tissues or other neighboring structures.  

Aim: 

The aim of the present study is to correlate the taper and preparation size with  sealer extrusion in lower mandibular molars. 

Materials and method: 

A total of 50  patients were retrospectively reviewed from June 2020 March 2021 and  included in the study. Demographic details 

like age, gender and dental status of all the patients were recorded. All the data were entered in the excel sheet. Data was 

analysed by SPSS software. Chi square test was used to find association between the study variables, where P<0.05 was 

considered statistically significant. 

Result:  

A total of 50 patients of the 16 to 65 year age group were examined among them 52% were males and 48% were females and 

the most commonly affected age group by root canal treatment sealer extrusion belonging to 18 to 36 years of age. The most 

commonly used obturation technique was matched taper single cone techniques with 50% and sealer used was resin sealer (64%). 

Matched taper single cone technique was the most common type of obturation technique among 18-36 years with 24.8% 

whereas warm vertical condensation was higher among 36-45 years. This was found to be statistically significant (p=0.01)  

Conclusion: 

During endodontic treatment, it is impervious for an operator to avoid iatrogenic accidents therefore, great caution should be 

taken during the root canal treatment and always be exercised to avoid the undue enlargement of root canals. From this study 

we can conclude that the correlation between taper size and types of sealer used for obturation was 6% and the most commonly 

used sealer was  resin based sealer and zinc oxide based sealer 
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INTRODUCTION: 

Endodontic therapy is performed to clean the root canal system, alleviate pain and eliminate infection 

from the tooth. Root canal obturation serves the main purpose of impeding the traffic of fluids from the 

periradicular tissues or saliva into the canal as well as bacteria and their viru- lence factors and antigens 

from the canal to the periradicular tissues[1,2]. Ideally, the filling material should reach to the apex of the 

root, without extending into periapical tissues or other neighboring structures. However, sometimes, 

over-instrumentation of a root canal with manual or rotary instruments, allows the extrusion of sealers, 

dressing agents, irrigation solutions and microorganisms out of the tooth, into the surrounding anatomical 

structures and periapical tissues [3]. Although small material extrusions are generally well tolerated by 

the periradicular tissues, clinical symptoms such as pain, swelling of the lip, dysesthesia, paraesthesia, 

hypoesthesia and anesthesia may appear, especially when the extruded filling materials are either close 

to, or in intimate contact with nerve structures[4]. There are generally considered to be four possible 

types of factors that can cause tissue damage and lead to the following symptoms such as chemical factors 

because of the neurotoxic effects of the products used to clean or fill root canals, mechanical trauma from 

over-instrumentation (ex. perforation of mandibular canal), a pressure phenomenon from the presence 

of core filling material or sealer within the inferior alveolar canal, and overheating of tissues because of 

incorrect warm condensation techniques. All these can initiate an inflammatory process which may lead 

to treatment failure[5]. Generally, the normal therapeutic sequence for the complications mentioned 

above, is firstly to control pain and inflammation, and then, whenever possible, the surgical elimination 

of the cause[6].  

 

Ideally, the filling material should be restricted to the intraradicular space [4]. Studies have shown that 

the highest success rate of endodontic treatment is observed for teeth with root canal fillings ending 0–2 

mm short of the radiographic apex, and cases with underfillings or over fillings display significantly lower 

rates [7]. 

 

However, there are circumstances in which it is not possible to control application of the material, and 

some apical extrusion occurs. In addition, the use of some thermoplasticized gutta-percha filling 

techniques is also associated with a higher inci- dence of filling material extrusion[8]. When extruded, the 

fate of the filling material will depend on its solubility in the tissue fluids and susceptibility to phagocytosis, 

whereas its influence on treatment outcome arguably depends on the material’s biocompatibility. It has 

been suggested that the lower healing rate associated with over fillings is a result of the cytotoxicity of 

the root filling material [9] or a foreign body reaction to some of its constituents. However, evidence 

indicates that the apical extent of root canal fillings seems to have no direct correlation to treatment 

failure provided infection is absent [10,11]. Overfilling may impair the prognosis of treatment of infected 

teeth with apical periodontitis, and this is possibly related to a deficient apical seal and/or previous 

overinstrumentation causing extrusion of infected debris[12]. It has also been suggested that the extra- 

radicular occurrence of a filling material may slow down the healing process of apical periodontitis.  

Our team has extensive knowledge and research experience  that has translate into high quality 
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publications[13–22],[23–26],[27–31] [32] 

[13–22] 

 

Hence, the aim of the present study is to correlate the taper and preparation size with radiographic sealer 

extrusion in lower mandibular molars. 

 

MATERIALS AND METHOD: 

The study was designed as a retrospective cross clinical study analysing all the patients who had lower 

first molar root canal treatment with sealer extrusion. The data of 86000 patient records were reviewed 

and analysed between June 2020 and March 2021 from which 50 patients with sealer extrusion were 

identified. The records with Incomplete medical documentation, replication of results, improper clinical 

photographs or diagnosis were excluded from the study.  

Inclusion criteria: 

- Patients who underwent root canal treatment in mandibular first molars(36,46) 

- 16 to 65 year age grouped patients  

- Root canal treated teeth with sealer extrusion 

Exclusion criteria: 

- Patients below the age of 16 years 

- Retreatment cases 

 

Data collection: Patient details like age, gender, teeth number, obturation techniques, taper size,master 

cone size and types of sealers used were recorded. The collected Data was described as frequency 

distribution and percentile. Statistical analysis was performed using Statistical Package for the Social 

Sciences ,version 22(SPSS).Independent variables were PID, Name; Dependent variables were age, 

gender, tooth number, taper preparation and size. Descriptive analysis was based on quantitative 

variables and frequencies for categorical variables.A Chi square test was applied to determine the 

significance between groups. p value< 0.05 was considered to be statistically significant with a confidence 

interval of 95%.  

 

 

RESULTS: 

A total of 50 patients of the 16 to 65 year age group were examined to find out the Correlation of taper 

and preparation sizes to radiographic sealer extrusion in mandibular first molars. Among 50 study 

subjects, 52% were males and 48% were females as illustrated in figure 1. Figure 2 depicts the frequency 

distribution of  the most commonly affected age group by root canal treatment sealer extrusion belonging 

to 18 to 36 years of age. Figure 3 infers that the most commonly used obturation technique was matched 

taper single cone techniques with 50%. Both right and left lower molar had equal prevalence of root canal 

sealer extrusion (50% respectively). There were higher patients with lower molar sealer extrusion among 

obturation done with resin based sealer with 64 % (figure 4). The most commonly used master cone size 

was 25 (50%) and 30(50%).There were higher patients with lower molar sealer extrusion among 

obturation done with 6% taper with 66 % (figure 5). Matched taper single cone technique was the most 

common type of obturation technique among 18-36 years with 24.8% whereas warm vertical 
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condensation was higher among 36-45 years. This was found to be statistically significant (p=0.01) (Figure 

6). Figure 7 depicts the correlation between taper size and types of sealer used for obturation, in which 

6% taper was the most common size among resin based sealer with 44.9% and zinc oxide based sealer 

with 20.41%. This was found to be statistically significant (p=0.001). 

 

 

DISCUSSION: 

Clinically, voids in root fillings are difficult to detect because conventional x-rays give a limited two-

dimensional view of the tooth[33]. Root canal obturation from a conventional radiograph is regarded as 

acceptable when the density is uniform along the canal from the orifice level to the terminus and 

compatible with the canal walls[34]. Among a total of 50 patients, the most commonly affected age group 

was 54% belonging to 18 to 36 years of age. This study results are in concordance with the study done by 

Hassan et  al[35], in which patients aged 21 to 25 years reported with sealer extrusion was 63.2%. 

 

A study comparing three different tapered preparations (4%, 6% and 8%) on the quality of obturation 

found that the larger the taper the better the obturation. There was no significant difference between 6% 

taper and 8% taper but both were significantly better than the 4% taper,[36,37]implying improvements 

in obturation with increasing taper. However the current study shows sealer extrusion was reported more 

with 6% taper size with 66% root canal treated teeth. 

 

With respect to the extrusion of GP beyond the apical foramen, this is a common finding in 

endodontics[38]. The incidence of extrusion of matched taper single cone technique has been shown to 

be 50% compared with 20% for cold lateral obturation,[39] and matched taper single cone technique had 

more extruded GP than other obturation techniques[40,41], which is in concordance with our study, 

where matched taper single cone obturation technique had more sealer extrusion (50%) than other 

technique. Although calcium hydroxides and zinc oxide based sealers are shown to have a better quality 

of obturation than resin based sealer which is in concordance with the study done by et al ,[42,43]which 

is responsible for more sealer extrusion. 

 

Although irrigation plays an integral role in reaching inaccessible areas for instrumentation, disintegrating 

soft tissue, removing the smear layer and disinfecting the canal,[44,45] it has been shown that the root 

canal system should be prepared up to size 30 at least for irrigation to reach the apical third. whereas, our 

study results shows that the most commonly used prepared sizes were 25 and 30. However, enlargement 

of the root canal system during shaping procedures can increase the risk of root fracture. For example, 

root fracture is a common finding in maxillary premolars because of the small mesiodistal dimension of 

their roots[46]. Furthermore, cracks in radicular dentine have been found to be associated with 

endodontic retreatment irrespective of whether rotary or hand file instruments were used[47,48]. 

 

The limitation of the study is that it was a single centered study with small sample size and doesn’t 

represent ethnic groups. The future scope of the study focuses on a study for a large population. 

Preventive measures need to be taken in future to decrease sealer extrusion in root canal treatment. 
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CONCLUSION:  

From this study we can conclude that the correlation between taper size and types of sealer used for 

obturation was 6% and the most commonly used sealer was  resin based sealer and zinc oxide based 

sealer.The root canal system should be prepared upto size 30 with proper irrigation without any iatrogenic 

trauma to the teeth. During endodontic treatment, it is impervious for an operator to avoid iatrogenic 

accidents therefore, great caution should be taken during the root canal treatment and always be 

exercised to avoid the undue enlargement of root canals. 

 

ACKNOWLEDGEMENT 

The authors sincerely acknowledge the faculty Medical record department and Information technology  

department of SIMATS for their tireless  help in  sorting out datas pertinent to this study. 

 

FUNDING 

The present project is supported/funded/sponsored by Saveetha Institute of Medical and Technical 

Sciences, Saveetha Dental College and Hospitals, Saveetha University contributed by MA Enterprises pvt 

Ltd.  

 

CONFLICT OF INTEREST: None 

 

 

REFERENCES: 

1.  Siqueira JF, Rôca̦s IN, Lopes HP. Treatment of Endodontic Infections. Quintessence Publishing 

Company; 2011. 403 p. 

2.  Chugal N, Lin LM. Endodontic Prognosis: Clinical Guide for Optimal Treatment Outcome. Springer; 

2016. 243 p. 

3.  Basrani B. Endodontic Irrigation: Chemical disinfection of the root canal system. Springer; 2015. 

316 p. 

4.  Brignardello-Petersen R. There may be a higher risk of developing nonhealing of periapical lesions 

with sealer extrusion. J Am Dent Assoc. 2020 Mar;151(3):e22. 

5.  Aminoshariae A, Kulild JC. The impact of sealer extrusion on endodontic outcome: A systematic 

review with meta-analysis. Aust Endod J. 2020 Apr;46(1):123–9. 

6.  Balaji K, Sandhya R, Pradeep D. Evaluation of Pain in Relation to Root Canal Treated Tooth with 

Sealer Extrusion - A Retrospective Analysis [Internet]. Vol. 11, Journal of Complementary Medicine 

Research. 2020. p. 70. Available from: http://dx.doi.org/10.5455/jcmr.2020.11.04.09 

7.  Non-surgical management of paraesthesia and pain associated with endodontic sealer extrusion 

http://paperpile.com/b/u86cEy/1S2F
http://paperpile.com/b/u86cEy/1S2F
http://paperpile.com/b/u86cEy/zvAe
http://paperpile.com/b/u86cEy/zvAe
http://paperpile.com/b/u86cEy/Re5c
http://paperpile.com/b/u86cEy/Re5c
http://paperpile.com/b/u86cEy/G1KU
http://paperpile.com/b/u86cEy/G1KU
http://paperpile.com/b/u86cEy/5Gcs
http://paperpile.com/b/u86cEy/5Gcs
http://paperpile.com/b/u86cEy/jQXB
http://paperpile.com/b/u86cEy/jQXB
http://paperpile.com/b/u86cEy/jQXB
http://paperpile.com/b/u86cEy/jQXB
http://paperpile.com/b/u86cEy/w5gj


Nat. Volatiles & Essent. Oils, 2021; 8(5): 6255 - 6267 

                       

6260 
 

into the mandibular canal [Internet]. Vol. 208, British Dental Journal. 2010. p. 303–303. Available 

from: http://dx.doi.org/10.1038/sj.bdj.2010.340 

8.  Dalopoulou A, Economides N, Evangelidis V. Extrusion of Root Canal Sealer in Periapical Tissues - 

Report of Two Cases with Different Treatment Management and Literature Review [Internet]. Vol. 

21, Balkan Journal of Dental Medicine. 2017. p. 12–8. Available from: 

http://dx.doi.org/10.1515/bjdm-2017-0002 

9.  Rao AS, Mathur R, Shah NC, Malge R, Sathnoorkar S, Chandrasekhar T. Evaluation of Extrusion and 

Apical Seal of ThermafilTM Obturation with and without MTA as an Apical Barrier in Comparison 

with Lateral Condensation Technique: An Study. Int J Clin Pediatr Dent. 2020;13(Suppl 1):S40–4. 

10.  Chohayeb AA. Comparison of conventional root canal obturation techniques with Thermafil 

obturators. J Endod. 1992 Jan;18(1):10–2. 

11.  Huynh TNG, Phan AC. COMPARISON OF APICAL MICROLEAKAGE FOLLOWING CANAL OBTURATION 

WITH SINGLE-CONE AND WARM VERTICAL CONDENSATION TECHNIQUES USING DIFFERENT ROOT 

CANAL SEALERS [Internet]. Journal of Medicine and Pharmacy. 2019. p. 101–5. Available from: 

http://dx.doi.org/10.34071/jmp.2019.2.16 

12.  Golden AL, Hennet PR. Root Canal Obturation using Thermafil® Endodontic Obturators in Dog 

Teeth [Internet]. Vol. 9, Journal of Veterinary Dentistry. 1992. p. 4–7. Available from: 

http://dx.doi.org/10.1177/089875649200900302 

13.  Muthukrishnan L. Imminent antimicrobial bioink deploying cellulose, alginate, EPS and synthetic 

polymers for 3D bioprinting of tissue constructs. Carbohydr Polym. 2021 May 15;260:117774. 

14.  PradeepKumar AR, Shemesh H, Nivedhitha MS, Hashir MMJ, Arockiam S, Uma Maheswari TN, et al. 

Diagnosis of Vertical Root Fractures by Cone-beam Computed Tomography in Root-filled Teeth 

with Confirmation by Direct Visualization: A Systematic Review and Meta-Analysis. J Endod. 2021 

Aug;47(8):1198–214. 

15.  Chakraborty T, Jamal RF, Battineni G, Teja KV, Marto CM, Spagnuolo G. A Review of Prolonged 

Post-COVID-19 Symptoms and Their Implications on Dental Management. Int J Environ Res Public 

Health [Internet]. 2021 May 12;18(10). Available from: http://dx.doi.org/10.3390/ijerph18105131 

16.  Muthukrishnan L. Nanotechnology for cleaner leather production: a review. Environ Chem Lett. 

2021 Jun 1;19(3):2527–49. 

17.  Teja KV, Ramesh S. Is a filled lateral canal - A sign of superiority? J Dent Sci. 2020 Dec;15(4):562–3. 

18.  Narendran K, Jayalakshmi, Ms N, Sarvanan A, Ganesan S A, Sukumar E. Synthesis, characterization, 

free radical scavenging and cytotoxic activities of phenylvilangin, a substituted dimer of embelin. 

ijps [Internet]. 2020;82(5). Available from: https://www.ijpsonline.com/articles/synthesis-

http://paperpile.com/b/u86cEy/w5gj
http://paperpile.com/b/u86cEy/w5gj
http://dx.doi.org/10.1038/sj.bdj.2010.340
http://paperpile.com/b/u86cEy/4j6p
http://paperpile.com/b/u86cEy/4j6p
http://paperpile.com/b/u86cEy/4j6p
http://paperpile.com/b/u86cEy/4j6p
http://dx.doi.org/10.1515/bjdm-2017-0002
http://paperpile.com/b/u86cEy/7f4g
http://paperpile.com/b/u86cEy/7f4g
http://paperpile.com/b/u86cEy/7f4g
http://paperpile.com/b/u86cEy/7f4g
http://paperpile.com/b/u86cEy/7f4g
http://paperpile.com/b/u86cEy/j2zv
http://paperpile.com/b/u86cEy/j2zv
http://paperpile.com/b/u86cEy/FNfc
http://paperpile.com/b/u86cEy/FNfc
http://paperpile.com/b/u86cEy/FNfc
http://paperpile.com/b/u86cEy/FNfc
http://dx.doi.org/10.34071/jmp.2019.2.16
http://paperpile.com/b/u86cEy/RfZU
http://paperpile.com/b/u86cEy/RfZU
http://dx.doi.org/10.1177/089875649200900302
http://paperpile.com/b/u86cEy/WwvA
http://paperpile.com/b/u86cEy/WwvA
http://paperpile.com/b/u86cEy/bGMv
http://paperpile.com/b/u86cEy/bGMv
http://paperpile.com/b/u86cEy/bGMv
http://paperpile.com/b/u86cEy/bGMv
http://paperpile.com/b/u86cEy/MACF
http://paperpile.com/b/u86cEy/MACF
http://paperpile.com/b/u86cEy/MACF
http://paperpile.com/b/u86cEy/MACF
http://paperpile.com/b/u86cEy/zte4
http://paperpile.com/b/u86cEy/zte4
http://paperpile.com/b/u86cEy/rDk9
http://paperpile.com/b/u86cEy/LaHe
http://paperpile.com/b/u86cEy/LaHe
http://paperpile.com/b/u86cEy/LaHe
http://paperpile.com/b/u86cEy/LaHe


Nat. Volatiles & Essent. Oils, 2021; 8(5): 6255 - 6267 

                       

6261 
 

characterization-free-radical-scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-

dimer-of-embelin-4041.html 

19.  Reddy P, Krithikadatta J, Srinivasan V, Raghu S, Velumurugan N. Dental Caries Profile and 

Associated Risk Factors Among Adolescent School Children in an Urban South-Indian City. Oral 

Health Prev Dent. 2020 Apr 1;18(1):379–86. 

20.  Sawant K, Pawar AM, Banga KS, Machado R, Karobari MI, Marya A, et al. Dentinal Microcracks after 

Root Canal Instrumentation Using Instruments Manufactured with Different NiTi Alloys and the 

SAF System: A Systematic Review. NATO Adv Sci Inst Ser E Appl Sci. 2021 May 28;11(11):4984. 

21.  Bhavikatti SK, Karobari MI, Zainuddin SLA, Marya A, Nadaf SJ, Sawant VJ, et al. Investigating the 

Antioxidant and Cytocompatibility of Mimusops elengi Linn Extract over Human Gingival Fibroblast 

Cells. Int J Environ Res Public Health [Internet]. 2021 Jul 4;18(13). Available from: 

http://dx.doi.org/10.3390/ijerph18137162 

22.  Karobari MI, Basheer SN, Sayed FR, Shaikh S, Agwan MAS, Marya A, et al. An In Vitro 

Stereomicroscopic Evaluation of Bioactivity between Neo MTA Plus, Pro Root MTA, BIODENTINE & 

Glass Ionomer Cement Using Dye Penetration Method. Materials [Internet]. 2021 Jun 8;14(12). 

Available from: http://dx.doi.org/10.3390/ma14123159 

23.  Rohit Singh T, Ezhilarasan D. Ethanolic Extract of Lagerstroemia Speciosa (L.) Pers., Induces 

Apoptosis and Cell Cycle Arrest in HepG2 Cells. Nutr Cancer. 2020;72(1):146–56. 

24.  Ezhilarasan D. MicroRNA interplay between hepatic stellate cell quiescence and activation. Eur J 

Pharmacol. 2020 Oct 15;885:173507. 

25.  Romera A, Peredpaya S, Shparyk Y, Bondarenko I, Mendonça Bariani G, Abdalla KC, et al. 

Bevacizumab biosimilar BEVZ92 versus reference bevacizumab in combination with FOLFOX or 

FOLFIRI as first-line treatment for metastatic colorectal cancer: a multicentre, open-label, 

randomised controlled trial. Lancet Gastroenterol Hepatol. 2018 Dec;3(12):845–55. 

26.  Raj R K, D E, S R. β-Sitosterol-assisted silver nanoparticles activates Nrf2 and triggers mitochondrial 

apoptosis via oxidative stress in human hepatocellular cancer cell line. J Biomed Mater Res A. 2020 

Sep;108(9):1899–908. 

27.  Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs acetaminophen and 

ibuprofen as antibacterial agents against red complex pathogens. J Periodontol. 2019 

Dec;90(12):1441–8. 

28.  Priyadharsini JV, Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico analysis of 

virulence genes in an emerging dental pathogen A. baumannii and related species [Internet]. Vol. 

94, Archives of Oral Biology. 2018. p. 93–8. Available from: 

http://dx.doi.org/10.1016/j.archoralbio.2018.07.001 

https://www.ijpsonline.com/articles/synthesis-characterization-free-radical-scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-dimer-of-embelin-4041.html
https://www.ijpsonline.com/articles/synthesis-characterization-free-radical-scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-dimer-of-embelin-4041.html
http://paperpile.com/b/u86cEy/HMJZ
http://paperpile.com/b/u86cEy/HMJZ
http://paperpile.com/b/u86cEy/HMJZ
http://paperpile.com/b/u86cEy/o1GF
http://paperpile.com/b/u86cEy/o1GF
http://paperpile.com/b/u86cEy/o1GF
http://paperpile.com/b/u86cEy/53Gv
http://paperpile.com/b/u86cEy/53Gv
http://paperpile.com/b/u86cEy/53Gv
http://paperpile.com/b/u86cEy/53Gv
http://dx.doi.org/10.3390/ijerph18137162
http://paperpile.com/b/u86cEy/1YZG
http://paperpile.com/b/u86cEy/1YZG
http://paperpile.com/b/u86cEy/1YZG
http://paperpile.com/b/u86cEy/1YZG
http://dx.doi.org/10.3390/ma14123159
http://paperpile.com/b/u86cEy/8gNxn
http://paperpile.com/b/u86cEy/8gNxn
http://paperpile.com/b/u86cEy/gVENB
http://paperpile.com/b/u86cEy/gVENB
http://paperpile.com/b/u86cEy/UiWny
http://paperpile.com/b/u86cEy/UiWny
http://paperpile.com/b/u86cEy/UiWny
http://paperpile.com/b/u86cEy/UiWny
http://paperpile.com/b/u86cEy/vtV7D
http://paperpile.com/b/u86cEy/vtV7D
http://paperpile.com/b/u86cEy/vtV7D
http://paperpile.com/b/u86cEy/AdVpW
http://paperpile.com/b/u86cEy/AdVpW
http://paperpile.com/b/u86cEy/AdVpW
http://paperpile.com/b/u86cEy/A5Wvd
http://paperpile.com/b/u86cEy/A5Wvd
http://paperpile.com/b/u86cEy/A5Wvd
http://paperpile.com/b/u86cEy/A5Wvd
http://dx.doi.org/10.1016/j.archoralbio.2018.07.001


Nat. Volatiles & Essent. Oils, 2021; 8(5): 6255 - 6267 

                       

6262 
 

29.  Uma Maheswari TN, Nivedhitha MS, Ramani P. Expression profile of salivary micro RNA-21 and 31 

in oral potentially malignant disorders. Braz Oral Res. 2020 Feb 10;34:e002. 

30.  Gudipaneni RK, Alam MK, Patil SR, Karobari MI. Measurement of the Maximum Occlusal Bite Force 

and its Relation to the Caries Spectrum of First Permanent Molars in Early Permanent Dentition. J 

Clin Pediatr Dent. 2020 Dec 1;44(6):423–8. 

31.  Chaturvedula BB, Muthukrishnan A, Bhuvaraghan A, Sandler J, Thiruvenkatachari B. Dens 

invaginatus: a review and orthodontic implications. Br Dent J. 2021 Mar;230(6):345–50. 

32.  Kanniah P, Radhamani J, Chelliah P, Muthusamy N, Joshua Jebasingh Sathiya Balasingh E, Reeta 

Thangapandi J, et al. Green synthesis of multifaceted silver nanoparticles using the flower extract 

of Aerva lanata and evaluation of its biological and environmental applications. ChemistrySelect. 

2020 Feb 21;5(7):2322–31. 

33.  Nair MK, Nair UP. Digital and advanced imaging in endodontics: a review. J Endod. 2007 

Jan;33(1):1–6. 

34.  Lupi-Pegurier L, Bertrand M-F, Muller-Bolla M, Rocca JP, Bolla M. Periapical status, prevalence and 

quality of endodontic treatment in an adult French population [Internet]. Vol. 35, International 

Endodontic Journal. 2002. p. 690–7. Available from: http://dx.doi.org/10.1046/j.1365-

2591.2002.00547.x 

35.  Hassan AOA, Munshi IE, Tootla S. Comparison of the effect of fixed and variable taper on the 

volume of obturation material. S Afr Dent J. 2019;74(1):8–12. 

36.  Zogheib C, Naaman A, Medioni E, Arbab-Chirani R. Influence of apical taper on the quality of 

thermoplasticized root fillings assessed by micro-computed tomography. Clin Oral Investig. 2012 

Oct;16(5):1493–8. 

37.  Naaman A, Zogheib C, Medioni E, Bourbouze G, Arbab-Chirani R. The Quality of Thermafil 

Obturations with Different Final Apical Tapers: A Three-dimensional Microcomputed Tomographic 

Comparative Study [Internet]. Vol. 13, The Journal of Contemporary Dental Practice. 2012. p. 322–

6. Available from: http://dx.doi.org/10.5005/jp-journals-10024-1145 

38.  Abarca A, Bustos A, Navia M. A Comparison of Apical Sealing and Extrusion between Thermafil and 

Lateral Condensation Techniques [Internet]. Vol. 27, Journal of Endodontics. 2001. p. 670–2. 

Available from: http://dx.doi.org/10.1097/00004770-200111000-00004 

39.  Mann SR, McWalter GM. Evaluation of apical seal and placement control in straight and curved 

canals obturated by laterally condensed and thermoplasticized gutta-percha [Internet]. Vol. 13, 

Journal of Endodontics. 1987. p. 10–7. Available from: http://dx.doi.org/10.1016/s0099-

2399(87)80086-9 

http://paperpile.com/b/u86cEy/wejkN
http://paperpile.com/b/u86cEy/wejkN
http://paperpile.com/b/u86cEy/3Ruao
http://paperpile.com/b/u86cEy/3Ruao
http://paperpile.com/b/u86cEy/3Ruao
http://paperpile.com/b/u86cEy/nBqZg
http://paperpile.com/b/u86cEy/nBqZg
http://paperpile.com/b/u86cEy/g3GDu
http://paperpile.com/b/u86cEy/g3GDu
http://paperpile.com/b/u86cEy/g3GDu
http://paperpile.com/b/u86cEy/g3GDu
http://paperpile.com/b/u86cEy/0uRW
http://paperpile.com/b/u86cEy/0uRW
http://paperpile.com/b/u86cEy/Yrnd
http://paperpile.com/b/u86cEy/Yrnd
http://paperpile.com/b/u86cEy/Yrnd
http://paperpile.com/b/u86cEy/Yrnd
http://dx.doi.org/10.1046/j.1365-2591.2002.00547.x
http://paperpile.com/b/u86cEy/P3VY
http://paperpile.com/b/u86cEy/P3VY
http://paperpile.com/b/u86cEy/XJND
http://paperpile.com/b/u86cEy/XJND
http://paperpile.com/b/u86cEy/XJND
http://paperpile.com/b/u86cEy/FYbp
http://paperpile.com/b/u86cEy/FYbp
http://paperpile.com/b/u86cEy/FYbp
http://paperpile.com/b/u86cEy/FYbp
http://dx.doi.org/10.5005/jp-journals-10024-1145
http://paperpile.com/b/u86cEy/e7DN
http://paperpile.com/b/u86cEy/e7DN
http://paperpile.com/b/u86cEy/e7DN
http://paperpile.com/b/u86cEy/e7DN
http://paperpile.com/b/u86cEy/O7fG
http://paperpile.com/b/u86cEy/O7fG
http://paperpile.com/b/u86cEy/O7fG
http://paperpile.com/b/u86cEy/O7fG
http://dx.doi.org/10.1016/s0099-2399(87)80086-9


Nat. Volatiles & Essent. Oils, 2021; 8(5): 6255 - 6267 

                       

6263 
 

40.  Punia SK, Nadig P, Punia V. An in vitro assessment of apical microleakage in root canals obturated 

with gutta-flow, resilon, thermafil and lateral condensation: A stereomicroscopic study. J Conserv 

Dent. 2011 Apr 1;14(2):173. 

41.  Clark DS, Scott Clark D, ElDeeb ME. Apical sealing ability of metal versus plastic carrier thermafil 

obturators [Internet]. Vol. 19, Journal of Endodontics. 1993. p. 4–9. Available from: 

http://dx.doi.org/10.1016/s0099-2399(06)81032-0 

42.  Boussetta F, Bal S, Romeas A, Boivin G, Magloire H, Farge P. In vitro evaluation of apical 

microleakage following canal filling with a coated carrier system compared with lateral and 

thermomechanical Gutta-Percha condensation techniques. Int Endod J. 2003 May;36(5):367–71. 

43.  Weis MV, Parashos P, Messer HH. Effect of obturation technique on sealer cement thickness and 

dentinal tubule penetration. Int Endod J. 2004 Oct;37(10):653–63. 

44.  Caron G, Nham K, Bronnec F, Machtou P. Effectiveness of Different Final Irrigant Activation 

Protocols on Smear Layer Removal in Curved Canals [Internet]. Vol. 36, Journal of Endodontics. 

2010. p. 1361–6. Available from: http://dx.doi.org/10.1016/j.joen.2010.03.037 

45.  Andreani Y, Gad BT, Cocks TC, Harrison J, Keresztes ME, Pomfret JK, et al. Comparison of irrigant 

activation devices and conventional needle irrigation on smear layer and debris removal in curved 

canals. (Smear layer removal from irrigant activation using SEM) [Internet]. Vol. 47, Australian 

Endodontic Journal. 2021. p. 143–9. Available from: http://dx.doi.org/10.1111/aej.12482 

46.  Madfa AA, Al-Sanabani FA, Al-Qudaimi NH. Effect of Post Materials on the Biomechanical 

Behaviour of Endodontically Treated Tooth. Science Publishing Group. 2014 Apr 28;2(3):54. 

47.  Shemesh H, Roeleveld AC, Wesselink PR, Wu M-K. Damage to root dentin during retreatment 

procedures. J Endod. 2011 Jan;37(1):63–6. 

48.  Shemesh H, Wesselink PR, Wu M-K. Incidence of dentinal defects after root canal filling procedures 

[Internet]. Vol. 43, International Endodontic Journal. 2010. p. 995–1000. Available from: 

http://dx.doi.org/10.1111/j.1365-2591.2010.01740.x 

http://paperpile.com/b/u86cEy/KQh4
http://paperpile.com/b/u86cEy/KQh4
http://paperpile.com/b/u86cEy/KQh4
http://paperpile.com/b/u86cEy/KQh4
http://paperpile.com/b/u86cEy/KQh4
http://paperpile.com/b/u86cEy/bIYQ
http://paperpile.com/b/u86cEy/bIYQ
http://dx.doi.org/10.1016/s0099-2399(06)81032-0
http://paperpile.com/b/u86cEy/o1Ft
http://paperpile.com/b/u86cEy/o1Ft
http://paperpile.com/b/u86cEy/o1Ft
http://paperpile.com/b/u86cEy/3Ot4
http://paperpile.com/b/u86cEy/3Ot4
http://paperpile.com/b/u86cEy/ScYI
http://paperpile.com/b/u86cEy/ScYI
http://paperpile.com/b/u86cEy/ScYI
http://paperpile.com/b/u86cEy/ScYI
http://paperpile.com/b/u86cEy/ud57
http://paperpile.com/b/u86cEy/ud57
http://paperpile.com/b/u86cEy/ud57
http://paperpile.com/b/u86cEy/ud57
http://dx.doi.org/10.1111/aej.12482
http://paperpile.com/b/u86cEy/52cR
http://paperpile.com/b/u86cEy/52cR
http://paperpile.com/b/u86cEy/NCnC
http://paperpile.com/b/u86cEy/NCnC
http://paperpile.com/b/u86cEy/U6ra
http://paperpile.com/b/u86cEy/U6ra
http://dx.doi.org/10.1111/j.1365-2591.2010.01740.x


Nat. Volatiles & Essent. Oils, 2021; 8(5): 6255 - 6267 

                       

6264 
 

 
Figure 1: Shows the distribution of the population based on gender . The X axis depicts the gender -Male 

and Female and Y axis is the percentage of patients with sealer extrusion. Male patients were 

predominant with 52% 

 
Figure 2: Shows the distribution of the population based on age . The X axis depicts the age group-below 

18 years, 18 to 36 years, 36 to 45 years and above 45 years and Y axis is the percentage of patients with 

sealer extrusion. There were higher patients with lower molar sealer extrusion among the 18 to 36  years 

age group with 54%. 
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Figure 3: Shows the distribution of obturation technique. The X axis depicts the obturation technique and 

the Y axis represents the patients with sealer extrusion. There were higher patients with lower molar 

sealer extrusion among matched taper single cone techniques with 50%. 

 
Figure 4: Shows the distribution of types of sealer used. The X axis depicts the types of sealer used and y 

axis represents the patients with sealer extrusion. There were higher patients with lower molar sealer 

extrusion among obturation done with resin based sealer with 64 %. 
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Figure 5: Shows the distribution of master cone taper size  used. The X axis depicts the master cone taper 

size and the Y axis represents the patients with sealer extrusion. There were higher patients with lower 

molar sealer extrusion among obturation done with 6% taper with 66 %. 

 

 

 
Figure 6 : Bar graph showing the association between age and obturation technique. X axis represents the 

obturation technique and the Y axis the percentage of patients with sealer extrusion . Purple represents 

18-36 years, purple is 36 to 45  years and orange is > 45 years. Matched taper single cone technique was 

the most common type of obturation technique among 18-36 years with 24.8% whereas warm vertical 

condensation was higher among 36-45 years. This was found to be statistically significant. Pearson Chi 

square,p= 0.01 (P < 0.05,statistically significant). 

 

 



Nat. Volatiles & Essent. Oils, 2021; 8(5): 6255 - 6267 

                       

6267 
 

 
Figure 7: Bar graph showing the association between master come taper size and types of sealer. X axis 

represents the sealer used and the Y axis the percentage of patients with sealer extrusion . Light blue  

represents 2% , orange is 4% and brown  is 6%. 6% taper was the most common among resin based sealer 

with 44.9% and zinc oxide based sealer was 20.41% whereas 2% was higher among calcium hydroxide 

based sealer with 4.08%. This was found to be statistically significant. Pearson Chi square,p= 0.001 (P < 

0.05,statistically significant). 

 

 


