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Abstract
Preparation of the root canal system is recognised as being one of the most important stages in root canal 
treatment. Cleaning and shaping is the crucial phase that eliminates infection. It involves removal of vital 
and necrotic tissues from the root canal system along with root dentin. The aim of the present study is 
retrospective analysis on choice of taper and proportion sizes among the postgraduate students in mandibular 
molar with and without periapical pathosis. It is a single centred retrospective study, data was collected after 
reviewing 86000 records of the patients between June 2019 and March 2020.Tapers used in the preparation 
of the root canal system for mandibular molars have been assessed. In this study we observed that significant 
association between taper of preparation and periapical pathosis (p<0.05). Within the limitations of the 
study, 6% taper has been used for the teeth with periapical pathosis. 4% and 6% taper has been used in teeth 
without periapical pathosis.
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Introduction

Preparation of the root canal system is recognised 
as being one of the most important stages in root canal 
treatment.1–3 It includes the removal of vital and necrotic 
tissues from the root canal system, along with infected 
root dentin and , in cases of retreatment, the removal of 
metallic and nonmetallic obstacles. It aims to prepare 
the canal space to facilitate disinfection with the help 
of irrigants and medicaments.4,5 Thus, canal preparation 
is the essential phase that eliminates. Prevention of 
reinfection is then achieved through the provision of a 
fluid tight root canal filling and a coronal restoration. 
Although mechanical preparation and chemical 
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disinfection cannot be considered separately and are 
commonly referred to as chemomechanical preparation 
or biomechanical preparation.6–8

However, studies have observed that the current 
instrumentation and irrigation techniques are not 
completely effective in the elimination of debris and 
bacteria from the apical third.9,10 The difficulty in the 
removal of bacterial debris from the apical third has 
been attributed to the narrow canal space, the complex 
canal morphology, inadequate flushing of irrigants 
and variations in diameter of the root canal.11–13 The 
enlargement of the apical area has been advocated to 
ensure an adequate depth of penetration of the irrigant 
for better cleansing.1,4,14 However, the extent of apical 
enlargement required is a matter of debate. Preparation 
to larger apical sizes has been suggested by its 
protagonists to be the most efficacious way of cleaning 
and disinfecting the canals. Larger apical preparations 
allow better removal of infected dentin15–18, enhance 
the flushing action of irrigants in the apical region and 
significantly reduce the bacterial load in the root canal 
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system.19–24

The drawbacks of larger apical preparations include 
undesirable deviation from the original shape of the canal, 
weakening of the root and procedural complications like 
ledge formation, transportation and perforation.25–27 The 
aim of the present study is to retrospectively analyse 
on the choice of taper and proportion size among the 
postgraduates students in mandibular molars with and 
without periapical pathosis.

Materials and Methods

The following single centred retrospective study 
was performed, data was collected from reviewing 
patients records and analysed the data of 86000 patients 
between June 2019 and March 2020. After reviewing 
all the records,1326 patients records were selected who 
underwent root canal treatment in mandibular molars. 
All the records were cross checked with the help of the 
radiographs by other reviewers to eliminate the sampling 
bias. Individuals excluded from this study were, 
fractured instruments, 2% taper, anteriors, premolars, 
upper molars. Inclusion criteria was 4% taper, 6% taper, 
lower molars, multi visit RCT, single visit RCT.

Considering single centred retrospective study, 
multiple operators are involved in treatments to reduce 
selection bias. The parameters assessed in the study are 

age group, gender, taper, multi visit and single visit. 
The collected data was entered in the excel sheet. After 
grouping, the parameters data was copied into the SPSS 
software and statistical analysis was done.

Statistical Analysis

Statistical analysis was done using SPSS (SPSS 
inc., version 23, chicago,IL, USA Norman H. Nie, Dale 
H. Bent, C. Hadlai Hull). To describe the significance 
between two groups, Chi square test was used where 
p-value < 0.05 was considered statistically significant.

Results and Discussion

Frequency tables were used to describe the variables 
included in the study. Data on age included for the present 
study is represented in (Table 1), among the included 
age groups most of them were old aged (51-60) ranging 
around 44.7%. The association between 4% taper and 
6% taper with single visit, multi visit is shown in (Table 
2 and chart 1). The relation between tooth and taper is 
shown in (Table 3 and chart 2) where the mandibular 
2nd molar was prepared only with 6% and the 1st molar 
was prepared with 6% and 4%, but the maximum was 
with 6% taper. In this study, we contemplate that there is 
significant association between taper of preparation and 
periapical pathosis (p value <0.05). 

Table 1 : Frequency of age distribution of patients undergoing root canal treatment, which shows that 51-60 
years have undergone more number of root canal treatments(44.7%) followed by 41-50 years (23.7%). 

 Frequency Percent Valid Percent Cumulative Percent

Valid

18-30 192 14.5 14.5 14.5

31-40 227 17.1 17.1 31.6

41-50 314 23.7 23.7 55.3

51-60 593 44.7 44.7 100.0

Total 1326 100.0 100.0  
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Taper 

Visit Chi square value P value

Single visit Multi visit

151.058 .0004% Taper 44 1019

6% Taper NIL 263

Table 2: This table represents association between 4% taper and 6% taper and vist where single visit is teeth 
without periapical pathosis and multi visit is teeth without periapical pathosis. However Chi square test, p = 0.000, 
signifi cant difference seen (p<0.005) 

Bar chart 1 - This bar chart represents the association between taper used in multi visit( teeth with periapical 
pathosis) and single visit (teeth without periapical pathosis) , X axis represents the taper used and Y axis represents 
the number of teeth ; blue color depicts single visit (without periapical pathosis) and green color depicts multi visit 
(with periapical pathosis). The chart shows 4% taper was used in single visit that is teeth without periapical pathosis 
(3.32%); 6% taper was used in multi visit that is teeth without periapical pathosis (76.85%) and in single visit 
(19.83%). However Chi square test, p = 0.000, signifi cant difference seen (p<0.05) 
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 Taper 

Teeth Chi square value P value

Mandibular 1st 
molar

Mandibular 2nd 
molar

29.361 .0004% Taper 44 NIL

6% Taper  762 520

Table 3 : This table represents association between mandibular 1st molar, mandibular 2nd molar with 4% taper 
and 6% taper. However Chi square test, p=0.000, signifi cant difference seen(p<0.05) 

 

Bar chart 2 - This bar chart represents the association 
between teeth and taper, X axis represents type of teeth 
that are mandibular 1st molar, mandibular 2nd molar 
and Y axis represents the number of teeth; blue color 
depicts 4% taper and green color depicts 6% taper. The 
chart shows in mandibular 1st molar 57.47% used 6% 
taper , 3.32% used 4% taper and in mandibular 2nd 
molar 39.22% used 6% taper.However Chi square test, 
p=0.000, signifi cant difference seen(p<0.05) 

The present study was mainly targeted in evaluating 
the choice of taper preferred by endodontic postgraduates 
for the endodontic therapy in mandibular fi rst and second 
molars. The reason for choosing only the mandibular 
molar is because the chances of possible iatrogenic 

events are more 28,the procedure and protocol for treating 
mandibular molars is complex as compared to maxillary 
molars. In regards to the endodontic literature the shape 
and apical preparation sizes chosen for a case based 
scenario is different. According to the present literature 
evidence, increased tapers and preparation sizes have 
proven to induce more healing than compared to the 
counterpart 29 the reality is shape should be optimal to 
clean more, given that no optimal large size has ever 
been defi ned.30 But, the present trend with introduction 
of sophisticated technology, the enhanced healing rates 
were observed in cases with minimally compromised 
dentin. 
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The results of the present showed that overall choice 
of taper in both the visits was 6%. However,Endodontists 
also choose 4% taper in single visit cases mainly aimed 
to conserve the root dentin and none of the operators 
choose 4% taper for multi visit cases. So, statistically 
results showed the favourance of operators to 6% taper 
(p <0.05) as compared to 4% tapered preparations in 
both the protocols. So, our study was primarily aimed 
at evaluating the choice of taper for single or multi visit 
and to assess any choice of taper and its significance 
in periapical pathosis. The choice of taper in a clinical 
scenario is multifactorial and declared to be choice 
based rather than evidence based. One cannot solely rely 
completely on taper for enhanced healing. Many in vitro 
literature has shown that an increase in taper often leads 
to increased failure of endodontically restored teeth29,31. 
Ideally a single visit root canal treatment should 
concentrate on the pulpal debridement and multi visit 
protocol has to concentrate on the removal of maximal 
amount of infected dentin with aiming in bacterial 
biofilm reduction. Literature has shown its favourance 
towards the increased tapers as compared to reduced 
tapers31. So, the views of the operators of the present 
study were in concordance with the available literature 
evidence. 

Primarily when evaluated, there is still an ambiguity 
in preferable taper and apical preparation size advisable 
for specific cases although one cannot generalise a 
standardised common taper and preparation size for all 
cases. Especially, a clinical decision on specified taper 
and preparation sizes for a specific tooth undergoing 
endodontic therapy varies from a clinical condition, 
canal curvature and intricate root canal anatomy 
and ultimately based on the operators decision. But, 
compared to the operators choice and experience the 
decision should be taken based on the literature evidence 
it is stated that, increased apical preparation sizes showed 
improved healing outcomes on clinical radiographic 
evaluation.31–35

Within the limited information currently available, 
the 6% taper was used in all the cases with periapical 
pathosis. It is unknown if in root canal systems with 
previous vital pulps versus necrotic pulps with no 
noticeable periapical pathosis. The enlargement of 
the apical size would result in better healing outcome. 
However, vital pulps or necrotic pulps with absence of 

periapical pathosis have better prognosis.12,36–38 Data 
from systematic reviews state that 

Our results contrary to the findings of previous 
studies that evaluated the effect of the apical size of canal 
preparation on treatment outcome to date.39–41 Hence the 
use of common taper in all teeth cannot be justified with 
a small sample. Present study was limited in evaluating 
the choice of taper among the cluster of endodontists 
in a university set-up. Although preliminary data was 
obtained on the choice of taper in different visits, Future 
studies should better analyse the effect of taper used on 
the healing outcome with longer follow ups.

Limitations

The limitations of this study was, it has small sample 
size, cannot be generalized to all teeth using this data. 
The period of evaluation was also very less.

Conclusion

Within the limitations of the study 6% taper has been 
used for the teeth with periapical pathosis 4% and 6% 
taper has been used in teeth without periapical pathosis. 
6% taper was the preferred choice among endodontists, 
reason for choosing this taper was improve the flow of 
irrigant especially at the apical third. 

Acknowledgement: We would like to acknowledge 
Mr. Arun’s contribution (IT Department) for helping us 
to access the required data.

Conflict of Interest: Nil

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320) 

References

1. 	 Ramamoorthi S, Nivedhitha MS, Divyanand MJ. 
Comparative evaluation of postoperative pain after 
using endodontic needle and EndoActivator during 
root canal irrigation: A randomised controlled trial. 
Aust Endod J. 2015 Aug;41(2):78–87.

2. 	 Ramanathan S, Solete P. Cone-beam Computed 
Tomography Evaluation of Root Canal Preparation 
using Various Rotary Instruments: An in vitro Study. 
J Contemp Dent Pract. 2015 Nov 1;16(11):869–72.

3. 	 Rajakeerthi R, Ms N. Natural Product as the Storage 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4711

medium for an avulsed tooth – A Systematic 
Review. Cumhuriyet Dental Journal. 2019 Jun 
11;22(2):249–56.

4. 	 PradeepKumar AR, Shemesh H, Jothilatha S, 
Vijayabharathi R, Jayalakshmi S, Kishen A. 
Diagnosis of Vertical Root Fractures in Restored 
Endodontically Treated Teeth: A Time-dependent 
Retrospective Cohort Study. J Endod. 2016 
Aug;42(8):1175–80.

5. 	 Siddique R, Sureshbabu NM, Somasundaram J, 
Jacob B, Selvam D. Qualitative and quantitative 
analysis of precipitate formation following 
interaction of chlorhexidine with sodium 
hypochlorite, neem, and tulsi. J Conserv Dent. 
2019 Jan;22(1):40–7.

6. 	 Janani K, Palanivelu A, Sandhya R. Diagnostic 
accuracy of dental pulse oximeter with customized 
sensor holder, thermal test and electric pulp test for 
the evaluation of pulp vitality - An in vivo study. 
BDS [Internet]. 2020 Jan 31;23(1). Available from: 
https://bds.ict.unesp.br/index.php/cob/article/
view/1805

7. 	 Jose J, P. A, Subbaiyan H. Different Treatment 
Modalities followed by Dental Practitioners for 
Ellis Class 2 Fracture – A Questionnaire-based 
Survey. TODENTJ. 2020 Feb 18;14(1):59–65.

8. 	 Nallaswamy D, Solete P, Subha M. Comparative 
study on conventional lecture classes versus 
flipped class in teaching conservative dentistry and 
endodontics. International Journal of Research in 
Pharmaceutical Sciences. 2019;10(1):689–93.

9. 	 Siqueira JF Jr, Araújo MC, Garcia PF, Fraga 
RC, Dantas CJ. Histological evaluation of the 
effectiveness of five instrumentation techniques for 
cleaning the apical third of root canals. J Endod. 
1997 Aug;23(8):499–502.

10. 	 Saini HR, Tewari S, Sangwan P, Duhan J, Gupta 
A. Effect of different apical preparation sizes 
on outcome of primary endodontic treatment: 
a randomized controlled trial. J Endod. 2012 
Oct;38(10):1309–15.

11. 	 Goel S, Tewari S. Smear layer removal with 
passive ultrasonic irrigation and the NaviTip FX: 
a scanning electron microscopic study [Internet]. 
Vol. 108, Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology, and Endodontology. 

2009. p. 465–70. Available from: http://dx.doi.
org/10.1016/j.tripleo.2009.04.023

12. 	 Ng Y-L, Mann V, Rahbaran S, Lewsey J, 
Gulabivala K. Outcome of primary root canal 
treatment: systematic review of the literature -- Part 
2. Influence of clinical factors. Int Endod J. 2008 
Jan;41(1):6–31.

13. 	 Rajendran R, Kunjusankaran RN, Sandhya R, 
Anilkumar A, Santhosh R, Patil SR. Comparative 
Evaluation of Remineralizing Potential of a Paste 
Containing Bioactive Glass and a Topical Cream 
Containing Casein Phosphopeptide-Amorphous 
Calcium Phosphate: An in Vitro Study. Pesqui Bras 
Odontopediatria Clin Integr. 2019;19(1):1–10.

14. 	 Teja KV, Ramesh S, Priya V. Regulation of 
matrix metalloproteinase-3 gene expression in 
inflammation: A molecular study. J Conserv Dent. 
2018 Nov;21(6):592–6.

15. 	 Dalton BC, Clark Dalton B, Ørstavik D, Phillips 
C, Pettiette M, Trope M. Bacterial reduction with 
nickel-titanium rotary instrumentation [Internet]. 
Vol. 24, Journal of Endodontics. 1998. p. 763–7. 
Available from: http://dx.doi.org/10.1016/s0099-
2399(98)80170-2

16. 	 Hussainy SN, Nasim I, Thomas T, Ranjan M. 
Clinical performance of resin-modified glass 
ionomer cement, flowable composite, and polyacid-
modified resin composite in noncarious cervical 
lesions: One-year follow-up. J Conserv Dent. 2018 
Sep;21(5):510–5.

17. 	 Teja KV, Ramesh S. Shape optimal and clean more. 
Saudi Endodontic Journal. 2019 Sep 1;9(3):235.

18. 	 Kamdar RS, Pradeep S. Chemomechanical agents 
used in caries excavation. Research Journal of 
Pharmacy and Technology. 2016;9(10):1765–7.

19. 	 Sjögren U, Figdor D, Spångberg L, Sundqvist G. 
The antimicrobial effect of calcium hydroxide as 
a short-term intracanal dressing. Int Endod J. 1991 
May;24(3):119–25.

20. 	 Rollison S, Barnett F, Stevens RH. Efficacy of 
bacterial removal from instrumented root canals 
in vitro related to instrumentation technique and 
size. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2002 Sep;94(3):366–71.

21. 	 Mcgurkinsmith R, Trope M, Caplan D, Sigurdsson 



4712      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

A. Reduction of Intracanal Bacteria Using GT 
Rotary Instrumentation, 5.25% NaOCl, EDTA, and 
Ca(OH)2 [Internet]. Vol. 31, Journal of Endodontics. 
2005. p. 359–63. Available from: http://dx.doi.
org/10.1097/01.don.0000145035.85272.7c

22. 	 Albrecht L, Baumgartner J, Marshall J. Evaluation 
of Apical Debris Removal Using Various Sizes 
and Tapers of ProFile GT Files [Internet]. Vol. 30, 
Journal of Endodontics. 2004. p. 425–8. Available 
from: http://dx.doi.org/10.1097/00004770-
200406000-00012

23. 	 Noor SSSE, Pradeep. Chlorhexidine: Its properties 
and effects. Intern Jour Contemp Microbiol. 
2016;9(10):1755.

24. 	 Manohar MP, Sharma S. A survey of the knowledge, 
attitude, and awareness about the principal choice 
of intracanal medicaments among the general 
dental practitioners and nonendodontic specialists. 
Indian J Dent Res. 2018 Nov;29(6):716–20.

25. 	 Alodeh MHA, Dummer PMH. A comparison of 
the ability of K-files and Hedstrom files to shape 
simulated root canals in resin blocks [Internet]. 
Vol. 22, International Endodontic Journal. 
1989. p. 226–35. Available from: http://dx.doi.
org/10.1111/j.1365-2591.1989.tb00515.x

26. 	 Adorno CG, Yoshioka T, Suda H. The effect of 
working length and root canal preparation technique 
on crack development in the apical root canal wall. 
Int Endod J. 2010 Apr;43(4):321–7.

27. 	 Kumar D, Antony SDP. Calcified Canal and 
Negotiation-A Review. J Adv Pharm Technol Res. 
2018;11(8):3727.

28. 	 Benenati F. Treatment of a Mandibular Molar with 
Perforating Internal Resorption [Internet]. Vol. 27, 
Journal of Endodontics. 2001. p. 474–5. Available 
from: http://dx.doi.org/10.1097/00004770-
200107000-00010

29. 	 Aminoshariae A, Kulild JC. Master apical file size 
- smaller or larger: a systematic review of healing 
outcomes. Int Endod J. 2015 Jul;48(7):639–47.

30. 	 Lee OYS, Khan K, Li KY, Shetty H, Abiad RS, 
Cheung GSP, et al. Influence of apical preparation 
size and irrigation technique on root canal 
debridement: a histological analysis of round and 
oval root canals. Int Endod J. 2019 Sep;52(9):1366–

76.

31. 	 Aminoshariae A, Kulild J. Master apical file size - 
smaller or larger: a systematic review of microbial 
reduction. Int Endod J. 2015 Nov;48(11):1007–22.

32. 	 Ravinthar K, Jayalakshmi. Recent Advancements 
in Laminates and Veneers in Dentistry. J Adv 
Pharm Technol Res. 2018;11(2):785.

33. 	 Buchanan LS. The standardized‐taper root canal 
preparation–Part 1. Concepts for variably tapered 
shaping instruments. Int Endod J [Internet]. 2000; 
Available from: https://onlinelibrary.wiley.com/
doi/abs/10.1046/j. 1365-2591.2000.00384.x?casa_ 
token= UEfWY4mm OKkAAAAA: 
xSCm1YCI68iejlJqz 9anmelVHO4ZSlMVDZp 
KoHr7IefMpGTq PBNORGG588D 
VtSQdgPvjgav1JY8AJ6s

34. 	 Buchanan LS. Root canal preparation method 
[Internet]. US Patent 6,053,735. 2000. Available 
from: https://patents.google.com/patent/
US6053735A/en

35. 	 Yu DC, Schilder H. Cleaning and shaping the 
apical third of a root canal system. Gen Dent. 2001 
May;49(3):266–70.

36. 	 Wu M-K, Shemesh H, Wesselink PR. Limitations of 
previously published systematic reviews evaluating 
the outcome of endodontic treatment [Internet]. 
Vol. 42, International Endodontic Journal. 2009. p. 
656–66. Available from: http://dx.doi.org/10.1111/
j.1365-2591.2009.01600.x

37. 	 Ng Y-L, Mann V, Rahbaran S, Lewsey J, Gulabivala 
K. Outcome of primary root canal treatment: 
systematic review of the literature – Part 1. Effects 
of study characteristics on probability of success 
[Internet]. Vol. 40, International Endodontic 
Journal. 2007. p. 921–39. Available from: http://
dx.doi.org/10.1111/j.1365-2591.2007.01322.x

38. 	 Farzaneh M, Abitbol S, Lawrence H, Friedman S. 
Treatment Outcome in Endodontics—The Toronto 
Study. Phase II: Initial Treatment [Internet]. Vol. 30, 
Journal of Endodontics. 2004. p. 302–9. Available 
from: http://dx.doi.org/10.1097/00004770-
200405000-00002

39. 	 Strindberg LZ. The Dependence of the Results 
of Pulp Therapy on Certain Factors: An Analytic 
Study Based on Radiographic and Clinical Follow-



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4713

up Examinations. 1956. 175 p.

40. 	 Kerekes K, Tronstad L. Long-term results of 
endodontic treatment performed with a standardized 
technique. J Endod. 1979 Mar;5(3):83–90.

41. 	 Hoskinson SE, Ng Y-L, Hoskinson AE, Moles 

DR, Gulabivala K. A retrospective comparison of 
outcome of root canal treatment using two different 
protocols. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 2002 Jun;93(6):705–15. 


