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Abstract 
      Dental students should have quality to perform RCT efficiently. The assessment root canal 
treatment (RCT) performed by the dental students is important to improve the clinical skill and 
dental education. 
     The objective of this study was to access the quality of RCT performed by undergraduate dental 
students in Faculty of Dentistry, Western University, Thailand. 
      A retrospective was conducted at Faculty of Dentistry, Western University, Thailand to access 
the RCT performed by undergraduate students. After obtaining the ethical approval, the study was 
conducted from September till December 2017. Intraoral periapical radiographs of 120 patients (a 
total of 134 teeth) who were treated with RCT were studied by one Endodontist. The evaluation 
criteria of the RCT were root canal obturation length, obturation density (homogeneity), and 
obturation taper. Microsoft Excel 2010 and SPSS version 20 (IBM Company, Chicago, USA) were 
used for the descriptive statistics and expressed as mean and percentage. Chi-Square test (for 
nominal data) was done to see the significant difference (P <0.001) among unacceptable, slightly 
acceptable, acceptable, perfect length of RCT. Pearson’s correlations will be done of length, 
density and taper of RCT with different teeth. 
      For the length of RCT, the majority of the root canal filling had good length of filling with perfect 
length 66 (49.3%) and acceptable length 59 (44%) but only 2 (1.5%) showed unacceptable length. 
For the density of RCT, 66 (49.3%) had perfect density and 59 (44%) had acceptable density of 
root canal filling but only 4 (3%) showed unacceptable density. For the taper of RCT, majority 121 
(90.3%) showed perfect, 11 (8.2%) showed acceptable and 2 (1.5%) showed unacceptable. Finally, 
of 134 root canal treated teeth, 3 (2.24%) had unacceptable and slightly acceptable quality, 30 
(22.39%) had treatment of acceptable quality, and 98 (78.13%) teeth had perfectly acceptable 
quality. 
      The quality of RCT performed by undergraduate students in Western University, Thailand was 
satisfactory to good. Still, to obtain more better results, emphasis can be given on the technical 
quality of RCT. 
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 Introduction 
 

Retention of a natural teeth is becoming 
more popular in modern society due to increase 
in elderly population.1 Hence, endodontic 
therapy, also known as root canal treatment 

(RCT) is becoming an increasingly routine part of 
general dental practice which is generally done 
for carious tooth involving pulp, trauma involving 
pulp, prosthetic enhancement, etc.2,3 Success of 
RCT has been shown in the range between 53% 
and 94%.4,5 

RCT consists of a combination of 
biomechanical instrumentation of the root canal 
system and obturation of the canals with an inert 
material designed to treat or prevent the 
development of AP in the periradicular tissue.6 
Obturation of the root canal seals it completely to 
prevent the ingress of bacteria and their toxins 
and their flow into the periapical tissues.7 
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Schilder mentioned that the ideal root canal 
obturating material should be well adapted to the 
canal walls and its irregularities and that the 
entire length of the canal should be densely 
compacted with a homogeneous mass of 
gutta-percha.8 

An association between root-canal-
specific training as an undergraduate and 
improved quality of root canal obturation by 
dental graduates has been reported.3,9,10 As the 
RCT is taught in undergraduate degree, it is 
necessary to evaluate the success rate of 
endodontic treatments performed by 
undergraduate students in Thailand. From 
various studies, it was also found that there were 
difficulties reported primarily by undergraduate 
students. In such cases, proper guidance of the 
students should be done in a simple working 
sequence that would provide an initial sense of 
achievement. This would allow students gain 
confidence in performing RCT. In other studies, 
the RCT performed were optimal. Hence, our 
study is aimed to evaluate the technical quality of 
RCT performed by undergraduate dental 
students at the Faculty of Dentistry, Western 
University, Thailand. 

 
Materials and methods 
 
A retrospective was done at Faculty of 

Dentistry, Western University, Thailand to access 
the RCT performed by undergraduate students. 
After obtaining the ethical approval, the study 
was conducted from September till December 
2017.  

Intraoral periapical radiographs of 120 
patients (a total of 134 teeth) who were treated 
with RCT were studied by one Endodontist. The 
evaluation criteria were root canal obturation 
length, root canal obturation density 
(homogeneity), and root canal obturation taper 
from radiographs as mentioned by AlRahabi.13 A 
specific score (0, 1, or 2) was assigned to each 
parameter. The interpretation of the intraoral 
periapical radiograph of the root canal treated 
cases was be done by one Endodontist.  

Microsoft Excel 2010 and SPSS version 
20 (IBM Company, Chicago, USA) were used for 
the descriptive statistics and expressed as mean 
and percentage. Chi-Square test (for nominal 
data) was done to see the significant difference 
(P <0.001) among unacceptable, slightly 
acceptable, acceptable, perfect length of RCT. 

Pearson’s correlations will be done of length, 
density and taper of RCT with different teeth. 
   

Results 
 

The incidence of RCT related to age and 
gender in this study is shown in Tables 1 and 
they can be expressed in terms of mean and 
percentage (%).  

 

 
Table 1. Incidence of RCT related to age and 
gender. 
 

It shows that more number of RCT was 
done in age range of 31-50 years (50, 37%) 
followed by 51-70 years (41, 30.60%). Least RCT 
was done in >71 years (4, 2.98%) followed by 
<20 years (13, 9.7%). Table 2 shows the 
distribution of RCT in different teeth. It was seen 
that the maximum number of RCT was done in 
upper incisors (69, 48.25%) followed by upper 
premolars (29, 20.27%), whereas, the least 
number of RCT was done in upper molars (1, 
0.69%) and mandibular molars (2, 1.39%). 

 

 
Table 2. Distribution of RCT in different teeth. 
 

 
Table 3. Reason for the RCT. 
 

Table 3 shows the reason for the RCT. 
Dental caries account for the highest (95, 70.9%) 
followed by others (22, 16.4%), trauma (15, 
11.2%) and prosthetic reasons (2, 1.5%). The 
details of the pulpal and periodontal diseases in 
root canal treated teeth are presented in Table 4.  
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Table 4. Details of the pulpal and periodontal 

diseases in root canal treated teeth. 
 

For pulpal disease, normal pulp was 
present in 6 (4.5%), symptomatic pulpitis in 19 
(14.2%), asymptomatic pulpitis in 12 (9%), pulp 
necrosis in 79 (59%), previous initiated therapy 
with adequate root canal filling (RCF) in 11 
(8.2%) and previous initiated therapy with 
inadequate RCF in 7 (5.2%). For periapical 
disease, normal pulp was present in 24 (17.9%), 
symptomatic apical periodontitis was present in 
57 (42%), asymptomatic apical periodontitis in 31 
(23.1%), acute apical abscess in 4 (3%) and 
chronic apical abscess in 18 (13.4%). The 
radiographic interpretation of the periapical 
region at follow up is shown in Table 5. The 
asymptomatic lesion was still present in 57% 
whereas, it was absent in 42.5%. 

 

 
Table 5. Radiographic interpretation of the 
periapical region at follow up. 
 

 

Table 6. Different aspects RCT (length, density 
and taper). Significant difference at P-value <0.05. 

Table 6 shows different aspects RCT 
(length, density, and taper). For the length of 
RCT, majority presents perfect (66, 49.3%) and 
acceptable (59, 44%), whereas, less number 
presents unacceptable (2, 1.5%) and slightly 
acceptable (7, 5.2%). For the density of RCT, 
majority presents perfect (109, 81.3%) followed 
by acceptable (21, 51.7%) and unacceptable (4, 
3%). Similarly, for the taper of RCT, majority 
presents perfect (121, 90.3%) followed by 
acceptable (11, 8.2%) and unacceptable (2, 
1.5%). Chi-Square test (of nominal data) shows 
that there was significant difference (P <0.001) 
among unacceptable, slightly acceptable, 
acceptable, perfect length of RCT. In addition, 
there was significant difference among 
unacceptable, acceptable, perfect density and 
taper of RCT. 

 

 
Table 7. Average quality of RCT length, density 
and taper. 
 

Table 7 shows the average quality of RCT 
length, density and taper of RCT with different 
teeth. Of 134 root canal treated teeth, 3 (2.24%) 
had RCT of unacceptable and slightly acceptable 
quality, 30 (22.39%) had treatment of acceptable 
quality, and 98 (78.13%) teeth had RCT of 
perfectly acceptable quality. 

 

 
Table 8. Pearson’s correlations of length, density 
and taper of RCT with different teeth. Significant 

Correlation at P-value <0.05. 
 

 
Table 8 shows the Pearson’s correlations 

with P-value of length, density and taper of RCT 
with different teeth. It shows that very weak 
positive correlation which was no significant (P 
>0.05) was found of RCT length, density, and 
taper with different teeth. 
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Discussion 
 
This study is the first study done in 

Thailand to access the quality of RCT performed 
by undergraduate dental students in Faculty of 
Dentistry, Western University. An association 
between root-canal-specific training as an 
undergraduate and improved quality of root canal 
obturation by dental graduates has been 
reported.3,9,16,18,19 

Burke et al.11 highlighted that the length of 
root canal filling is the most important factor for 
survival of endodontically treated teeth. On the 
other hand, Chugal et al.12 mentioned that the 
level of root canal preparation is important for 
treatment success but that preoperative 
diagnosis is the most important factor. 

In this study, majority of the root canal 
filling had good length of filling with perfect length 
66 (49.3%) and acceptable length 59 (44%) but 
only 2 (1.5%) showed unacceptable length. The 
results of our study are better compared to study 
done by Ilgüy et al.13 in Turkish undergraduate 
students and, Moradi and Gharechahi9 in 
undergraduate Iranian students. Ilgüy et al.13 
found only 54.2% acceptable length and 37.3% 
short, 7.8% overfilled, and 0.6% was unfilled; 
2.5% were observed with broken root canal 
instruments. Moradi and Gharechahi9 found only 
38% of teeth had acceptable root canal filling but 
adequate length in 73% of teeth. AlRahabi15 in 
Saudi undergraduate students found that 58 
(22.4%) perfectly acceptable length of filling and 
96 (37.1%) acceptable length of filling and 105 
(40.5%) unacceptable length. But, Vukadinov et 
al.15 in Serbian students found better results than 
ours, 89.73% of teeth had adequate length in 
their study. 

Adequate density of root canal filling is an 
important factor for long-term success of 
endodontic treatment. In this study, 66 (49.3%) 
had RCT of perfect density and 59 (44%) had 
acceptable density of root canal filling but only 4 
(3%) showed unacceptable density. The results 
of our study are similar to the study done by 
Moradi and Gharechahi9 in Iranian 
undergraduate students. Moradi and 
Gharechahi9 found adequate density in 66% of 
teeth and 38% of teeth had acceptable root canal 
filling. AlRahabi14 in Saudi undergraduate 
students found that 118 (45.6%) perfectly 
acceptable density of filling and 113 (43.6%) 
acceptable density of filling and 28 (10.8%) 

unacceptable density of filling. But, Vukadinov et 
al.15 in Serbian undergraduate students found 
better results than ours, 92.6% of teeth had 
adequate density. 

For the taper of RCT, majority 121 
(90.3%) showed perfect, 11 (8.2%) showed 
acceptable and 2 (1.5%) showed unacceptable. 
These results are better than the results found by 
AlRahabi14 in Saudi undergraduate students. 
They found that 127 (49%) showed perfectly 
acceptable, 109 (42.1%) showed acceptable and 
23 (8.9%) showed unacceptable. But, Awooda et 
al.16 found better results; 60 (98.4%) acceptable, 
1 (1.6%) unacceptable (poor) for the anterior 
teeth and 104 (92.9%) acceptable, 8 (7.1%) 
unacceptable (poor) for the posterior teeth. 

Overall Quality of RCT 
In this study, we found that majority of 

treated teeth 98 (78.13%) had RCT of perfectly 
acceptable quality, 30 (22.39%) had treatment of 
acceptable quality but, only 3 (2.24%) had RCT 
of unacceptable quality. The results of our study 
are better than the study done by AlRahabi14 in 
Saudi dental students. They found that of 259 
endodontically extracted teeth, only 29 (11.2%) 
teeth had RCT of perfectly acceptable technical 
quality, 42 (16.2%) had treatment of slightly 
acceptable technical quality, 50 (19.3%) had 
treatment of acceptable technical quality, and 
almost half, 138 (53.3%) had RCT of 
unacceptable technical quality. Vukadinov et al.15 

studied in Serbian dental students and found that 
adequate root canal fillings were found in 74.22% 
of the teeth. Fractured instruments and ledges 
were present in 16 root canals (2.8%), while the 
presence of missed canal and apical 
transportation was observed in 2 cases. Similarly. 
Khabbaz et al.17 in Greek students found 
acceptable root fillings were found in 55% of 
canals. Table 9 shows the results of quality of 
RCT done by undergraduate dental students in 
different countries. 

In this study, it was seen that the 
maximum number of RCT was done in upper 
incisors (69, 48.25%) followed by upper 
premolars (29, 20.27%), whereas, the least 
number of RCT was done in upper molars (1, 
0.69%) and mandibular molars (2, 1.39%). 
Khabbaz et al.17 found that more acceptable root 
fillings occurred in maxillary compared to 
mandibular teeth (58 and 51% respectively) and 
in anterior compared with premolar (71 and 61%) 
and molar root canals (39% respectively). 
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Ledges were noted in 55% of cases. AlRahabi14 

found that there were no significant differences in 
the technical quality of root canal obturation 
among types of teeth. 

 

 
Table 9. Results of different studies on quality of 
RCT. 
 

In our study, the RCT performed by 
undergraduate Thai dental students appear to be 
better compared to other studies shown in Table 
9. This implies that the quality of RCT performed 
by undergraduate students in Western University, 
Thailand was satisfactory to good. Still, to obtain 
better results, emphasis can be given on the 
technical quality of RCT. Normally, for root canal 
instrumentation, the stepback technique using 
stainless steel K-files is used for teaching for 
undergraduate dental students in endodontics. 
This procedure should be used carefully as 
apical-to-coronal steps of this technique may 
cause procedural accidents (ledges, canal 
transportation, perforation), resulting in 
ineffective root canal obturation.18 At present, 
NiTi rotary instruments are available in 
endodontic practice which has made easier for 
the cleaning and shaping of the root canals. Due 
to the flexibility of NiTi rotary systems, they cause 
less canal transportation and alteration of 
working length than do stainless steel 
instruments.  

It is found that instrumentation techniques 
of RCT leave 35% or more of the root canal wall 
non-instrumented due to the oval shape of the 
apical third of the root canal wall. ProTaper 
system produces increased root canal diameter, 

volume and surface area when compared to 
manual instrumentation.19 Maharti et al.20 
compared the non-instrumented area at the 
apical 3rd of the root canal wall after preparation 
using Reciproc® and WaveOne® oscillation 
instruments. They found no significant difference 
between the non-instrumented area at the apical 
3rd of the root canal wall after instrumentation by 
Reciproc® and WaveOne®. Root canal walls 
instrumented by WaveOne® had less non-
instrumented area. Following instrumentation, 
intracanal medicaments are used to eliminate the 
residual bacteria in a root canals. Odontopaste 
has shown better antibacterial efficacy against 
Enterococcus faecalis followed by chlorhexidine, 
propolis which showed partial antifungal efficacy 
against Candida albicans.21 In addition, for better 
RCT, grape seed extract solution has shown a 
potency for cleaning the smear layer on apical 
3rd of the root canal but need long term study.22 
Hence, newer techniques should be followed for 
the long-term prognosis of the root canal filling. 

The dental curriculum should include 
teaching NiTi rotary instrumentation to 
undergraduate students.23,24 Furthermore, 
Techniques for root canal filling also play 
important for the success of RCT. The vertical 
compaction method rather than lateral 
compaction and preventing extrusion of the 
obturation material and produces more 
homogeneous root canal obturation.25 

The limitation of our study is, we studied 
only in one University students. The success of 
RCT in each tooth is not considered and the 
comparison of RCT in each tooth is also not 
considered. This study will give descriptive study 
on the success of root canal filling done by 
undergraduate Thai dental students. Future study 
can be done to study the success of RCT in each 
with the comparison of RCT in each tooth done 
by undergraduate Thai dental students. 

 
 
Conclusions 
 
The quality of RCT performed by 

undergraduate dental students in Western 
University, Thailand was satisfactory to good with 
adequate root canal filling length, taper and 
density. Still, to obtain more better results, 
emphasis can be given on the technical quality of 
RCT. 

 

http://www.ektodermaldisplazi.com/dergi.htm


 

Journal of International Dental and Medical Research ISSN 1309-100X                      Quality Assessment of Root Canal Treatment    
http://www.jidmr.com                                                                                                     Kanokwan Suttagul, and Widcha Asawaworarit 

 

  Volume ∙ 11 ∙ Number ∙ 1 ∙ 2018 

                            
Page 26 

Acknowledgements 
 
Authors would like to thank Faculty of 

Dentistry, Western University for the financial 
support for the conduction of this research. 

Declaration of interest 

The authors report no conflict of interest. 
 
 References 
 
1. Daly RM, Elsner RJ, Allen PF, Burke FM. Associations between 

self-reported dental status and diet. J Oral 
Rehabil. 2003;30:964–70. 

2. Legan JJ, Brown CE., Jr Instrumentation enhances today's 
endodontic care. J Indiana Dent Assoc. 1998;77:30–4. 

3. De Quadros I, Gomes BP, Zaia AA, Ferraz CC, Souza-Filho FJ. 
Evaluation of endodontic treatments performed by students in a 
Brazilian Dental School. J Dent Educ. 2005;69(10):1161–70. 

4. Jokinen MA, Kotilainen R, Poikkeus P, Poikkeus R, Sarkki L. 
Clinical and radiographic study of pulpectomy and root canal 
therapy. Scand J Dent Res. 1978;86:366–73. 

5. Lazarski MP, Walker WA, Flores CM, Schindler WG, 
Hargreaves KM. Epidemiological evaluation of the outcomes of 
nonsurgical root canal treatment in a large cohort of insured 
dental patients. J Endod. 2001;27:791–6. 

6. Ng YL, 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;41:6–31. 

7. Hammad M, Qualtrough A, Silikas N. Evaluation of root canal 
obturation: A three-dimensional in vitro study. J Endod. 
2009;35:541–4. 

8. Schilder H. Filling root canals in three dimensions. 1967. J 
Endod. 2006;32:281–90. 

9. Moradi S, Gharechahi
 
M. Radiographic quality of root canal 

treatment performed by 6
th
 year undergraduate students in 

Mashhad, Iran. Dent Res J (Isfahan). 2014;11(3):364–9. 
10. De Moor R, Hülsmann M, Kirkevang LL, Tanalp J, Whitworth J. 

Undergraduate curriculum guidelines for endodontology. Int 
Endod J. 2013;46(12):1105–14. 

11. Burke FM, Lynch CD, Ní RÍordÁin R, Hannigan A. Technical 
quality of root canal fillings performed in a dental school and the 
associated retention of root-filled teeth: a clinical follow-up study 
over a 5-year period. J Oral Rehabil. 2009;36(7):508–15. 

12. Chugal NM, Clive JM, Spångberg LSW. Endodontic infection: 
some biologic and treatment factors associated with outcome. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2003;96(1):81–90. 

13. Ilgüy D, Ilgüy M, Fisekçioglu E, Ersan N, Tanalp J, Dölekoglu S. 
Assessment of root canal treatment outcomes performed by 
Turkish dental students: results after two years. J Dent Educ. 
2013;4:502–9. 

14. AlRahabi MK. Technical quality assessment of root canal 
treatment performed by preclinical dental students at Taibah 
University, KSA. J Taibah Univ Med Sci. 2017;12(1):27–33. 

15. Vukadinov T, Blažić L, Kantardžić I, Lainović T. Technical 
Quality of Root Fillings Performed by Undergraduate Students: 
A Radiographic Study. Scientific World Journal. 
2014;2014:751274. 

16. Awooda EM, Siddig RI, Alturki RS, Sanhouri NM. Radiographic 
technical quality of root canal treatment performed by 
undergraduate dental students at the Academy Dental 
Teaching Hospital, UMST, Sudan. J Int Soc Prev Community 
Dent. 2016; 6(6):554-8. 

17. Khabbaz MG, Protogerou E, Douka E. Radiographic quality of 
root fillings performed by undergraduate students. Int Endod 
J. 2010;43(6):499–508. 

18. Kfir A, Rosenberg E, Zuckerman O, Tamse A, Fuss Z. 
Comparison of procedural errors resulting during root canal 
preparations completed by senior dental students in patients 
using an ‘8-step method’ versus ‘serial step-back technique’. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2004;6:745–8. 

19. Stavileci M, Hoxha V, Görduysus MÖ, Laperre K, Tatar I, 
Hoxha R. Effect of Endodontic Instrumentation Technique on 
Root Canal Geometry J Int Dent Med Res. 2017;10(3):952–7. 

20. Maharti ID, Nursasongko B, Sumawinata N. No Difference in 
Root Canal Instrumentation of the Apical Third Between 
Reciproc® and Waveone®. J Int Dent Med Res. 
2017;10(Special Issue):793–9. 

21. Bolla N, Kavuri SR, Tanniru HI, Vemuri S, Shenoy A. 
Comparative Evaluation of Antimicrobial Efficacy of 
Odontopaste, Chlorohexidine and Propolis as Root Canal 
Medicaments Against Enterococcus Faecacali and Candida 
albicans. J Int Dent Med Res. 2012;5(1):14–25.  

22. Margono A, Angellina AN, Suprastiwi E. The Effect of Grape 
Seed Extraction Irrigation Solution towards Cleanliness the 
Smear Layer on Apical Third of the Root Canal Wall. J Int Dent 
Med Res. 2017;10(2):244–7.  

23. Alrahabi M. Comparative study of root-canal shaping with 
stainless steel and rotary NiTi files performed by preclinical 
dental students. Technol Health Care. 2015;3:257–65. 

24. Celik D, Tasdemir T, Er K. Comparative study of 6 rotary nickel-
titanium systems and hand instrumentation for root canal 
preparation in severely curved root canals of extracted teeth. J 
Endod. 2013;2:278–82. 

25. Peters CISD, Peters OA. Homogeneity of root canal fillings 
performed by undergraduate students with warm vertical and 
cold lateral techniques. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 2010;3:41–9. 

 

http://www.ektodermaldisplazi.com/dergi.htm

