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Abstract: The use of rotary instrumentation had gained universal interest, therefore, providing a high 

level of competence in using these new systems is a major concern of most dental medical schools.  

This study evaluates the quality of root canal cleaning and shaping achieved by undergraduate 
students in using rotary Ni-Ti endodontic instruments compared to postgraduate students. We used 60 

single rooted extracted teeth, assigned to two study groups that were evaluated based on histological 

criteria. The presence of debris inside the root canal was assessed and the recordings were 

statistically evaluated (p<0.05). There was a statistically significant difference between the levels of 
root canal cleaning and shaping recorded in the study groups. The endodontic performance in using 

rotary Ni-Ti systems by undergraduate students was not satisfactory, compared to postgraduate 

students. Therefore, the evaluation of dental curriculum in our school would be necessary in order to 

improve the undergraduate training in Endodontology. 
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INTRODUCTION 

The two primary goals of root canal instrumentation 
are to provide a biological environment that promotes healing 

and to obtain a canal shape which can be three-dimensional and 

hermetically sealed. In recent years, the dental education has 

focused on the improvement of the technical quality of 
endodontic procedures, especially root canal treatments, 

performed by undergraduate students; this came as a result of 

numerous scientific reports that found a positive association 

between an appropriate endodontic training during education 
and a high quality of root canal treatments achieved by 

undergraduate students.(1-3) In contrast with manual 

instrumentation, the use of Ni-Ti rotary systems depends on the 

development of a good tactile sensitivity, which is decreased by 
the hand piece that powers the instruments. Therefore, the 

operator must be well trained, as its technical ability is important 

for achieving good clinical performance. In the daily clinical 

practice, the majority of the endodontic treatments are 
performed by general practitioners and therefore, a high level of 

competence achieved during their medical education is of 

utmost importance for a high success rate of these treatments. In 

a study conducted at Cardiff University regarding the level of 
confidence measured for the students in the final year, the 

results showed that they were significantly less confident 

regarding their skills for endodontic treatments compared to 

other more simple procedures. These observations are not 

unexpected, since endodontic techniques are often considered 

challenging even by experienced practitioners.(1,4,5) 

 

PURPOSE 
As no such investigations have been conducted in our 

country regarding the level of practical training in the dental 

medical schools, the aim of our study was to evaluate the quality 
of technical training in using manual and rotary Ni-Ti systems 

by undergraduate students. The assessment was made on 

histological specimens obtained from the apical third of the 

roots; the root canal cleaning and shaping performed by 

undergraduate students at the end of their preclinical training in 

Endodontology was compared to students in the final year of 

postgraduate training in Endodontology. 

 
MATERIALS AND METHODS 

In this study, approved by the Ethics Committee of 

our university, we included 5 undergraduate students that had 

completed their final semester of Endodontology, who 
performed endodontic treatments on 30 teeth using ProTaper 

Next rotary files (Group A). For comparison we selected 5 

postgraduate students, who performed the same endodontic 

cleaning and shaping on 30 teeth (group B). We used 60 
extracted teeth that were fixed in 10% buffered formalin 

solution before endodontic instrumentation. Incisors, canines 

and single-rooted premolars had been selected, in order to have 

the same difficulty degree and to avoid severely curved canals. 
After coronal access, a #10 file was introduced in each canal 

until it appeared at the apex and from this distance 1 mm was 

reduced, obtaining the working length. All students used 

ProTaper Next rotary instruments (Dentsply-Maillefer 
Ballaigues, Switzerland) according to the instructions provided 

by the manufacturer, after the canal was permeabilized with a 

#15 or #20 manual file. Sterile distilled water was the only 

irrigating solution used during instrumentation, 5 ml with each 
file and 5-10 ml at the end root canal preparation. After 

completion of instrumentation, all teeth were stored in 10% 

formalin solution until preparation for light microscopic 

examination. We used a diamond separating disk to remove the 
apical thirds of the roots that were prepared according to a 

specific protocol for histologic evaluation. Thus, all radicular 

fragments were stored in formalin solution 10% for 10 days, 
decalcified in EDTA 10% for 4 weeks, dehydrated in alcohol 

90%, embedded in paraffin, sliced into 5 microns thick sections 

and stained with Hematoxylin and Eosin (HE). All specimens 

were studied with a light microscope equipped with a camera 
(Nikon Eclypse E-600, Nikon Corp, Japan). The histological 

evaluation was carried out by the same investigator who was 
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blinded regarding the study group or type of instruments used. 

The images were analyzed using ImageJ computer program 

developed by National Institutes of Health (NIH). The areas of 
debris present inside the root canal were expressed as 

percentages from the whole area of the root canal section and 

the differences among groups were compared using unpaired 

Student t test, Welch corrected, with a cut-off value set at a 
p<0.05. 

 
RESULTS 

 The results obtained after histologic examination and 

statistical analysis are presented in figures no. 1 and 2 and table 

no. 1. In Group A where rotary Ni-Ti files were used by 

undergraduate students, more debris was observed on the cross-
sectional specimens, along with irregular shape of the dentin 

wall (figure no. 1). In group B the results showed small amounts 

of debris and a round shape of the root canal (figure no. 2). 

 
Figure 1.A. Specimen from group A. Tissue debris was 

present in an area of 20.6% of the root canal cross-section, 

as measured with ImageJ Program. (HE Stain) 

 
 

Figure 1.B. Specimen from group A. Large quantity of pulp 

tissue is present (31.2%) inside the apical third of the root 

canal and the radicular dentin is only in part touched by the 

rotary files. (HE Stain) 

 
 

Figure 2.A. Specimen from group B. Tissue remnants 

unaffected by instrumentation are present in a lateral canal 

(5.8% debris area) (HE Stain) 

 
None of the specimens from group A showed 

complete cleaning of the apical part of the root canals; total 

cleansing was observed only in a few specimens from group B. 

Figure 2.B. Specimen from group B. There is an almost 

complete cleaning and shaping, the preparation is rounded 

and centered (4.7% debris area). (HE Stain) 

 
The mean and standard deviation values of dental pulp 

debris calculated as percentage of the root canal cross-sections 

are presented in table no. 1. Group A had an average of 21.85% 

debris and group B had 10.4%. Statistical analysis with unpaired 

Student t test, Welch corrected calculated a p<0.001, considered 

statistically extremely significant.  

 

Table no. 1. Percentages of the soft tissue remnants 

measured on root canal cross-sections 
Group A B 

Range 18.91- 35.58 4.07-15.84 

Mean +/- SD 21.85+/-8.54* 10.4+/-5.87* 

  *p<0.001, extremely significant 

 

DISCUSSIONS 

Studies regarding the quality of root canal treatments 

and the prevalence of endodontic technical incidents, as ledge 
formation, root canal transportation or instrument fracture, can 

improve educational programs and subsequently offer a better 

oral-health related quality of dental medical services. A survey  

among Danish general dentists regarding the self-assessment of 
their skills, showed unrealistic opinions of the majority of the 

responders, who considered that their knowledge and practical 

skills were satisfactory or excellent.(5-7) Unfortunately, many 

epidemiological studies showed that the quality of endodontic 
treatments performed by general practitioners is at a very low 

level, ranging between 20-40%, compared to the expected 

success rate of 95-98% obtained by specialists in 

Endodontology.(8-10) For undergraduate students preparing to 
start their clinical training in endodontics, an appropriate 

theoretical knowledge and a thorough preclinical training is of 

utmost importance before any clinical procedures are 

scheduled.(11-15) The scientific literature refers to many studies 
regarding the use of Ni-Ti files by undergraduate students, 

which were based on radiographic examination of root canals 

made in acrylic blocks.(13-15) We made a histological study on 

extracted teeth in order to reproduce the real clinical situations 
and to have a better image of the amount of debris remaining 

inside the root canals. The results of our study showed that a 

complete debridement of the apical part of the root canals was 

achieved by none of the participants from the study group, 
which could be explained by lack of irrigation with sodium 

hypochlorite, as we intended to assess only the effect of 

instruments alone in the elimination of soft tissue. Better results 

were recorded in group C, as postgraduate students had 
specimens with an almost complete debridement of the apical 

third of the root canal. At the moment, we provide a better 

training for postgraduate students in Endodontology, based on 
the use of Ni-Ti rotary systems and operating microscopes, 

considered to be gold standards of modern Endodontology 

which might explain these results. Sonntag et al (16) pointed out 

the importance of undergraduate students to have basic 
knowledge and technical skills in using rotary files; they also 
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underlined the need for specific pre-clinical training which 

might important in preventing iatrogenic accidents. Several 

authors also recommended the introduction of training in the use 
of Ni-Ti rotary instruments in the undergraduate dental 

curriculum.(15,17,18) Different studies assessed the quality of 

endodontic treatment performed by undergraduate students and 

made recommendations regarding the pre-clinical and clinical 
teaching curriculum; they were focusing on the incorporation of 

new root canal treatment methods (Nickel-Titanium instruments, 

use of electronic apex locators), the increase in training time and 

direct supervision of the specialist in order to improve the 
quality of teaching and the students’ perception.(19-22) In our 

medical school, the students attend the lectures in 

Endodontology during the 6th and 7th semesters when they 

practice on extracted teeth and during the 8th semester they are 
allowed to conduct endodontic treatments on patients, under 

careful surveillance. The practical education is restricted to the 

use of manual endodontic files and there are only two theoretical 

sessions of 4 hours each dedicated to rotary instrumentation 

during which the students receive basic information regarding 

the Ni-Ti rotary systems. During the last decade, endodontic 

therapy faced a significant evolution as new instruments and 

rotary systems for cleaning and shaping have been introduced on 
the market. Among many factors that influence the outcome of 

root canal treatment, the removal of debris has been recognized 

as a very important one and the quality of root canal treatments 

are determined by the knowledge, attitude and skills of the 
dentists. Therefore, we consider it is necessary to develop our 

dental by introducing new practical modules for undergraduate 

students in order to achieve a better training in using these new 

devices once they graduate.  
 

CONCLUSIONS 

Based on the results of our study and in accordance to 

other previous investigations, we would recommend that the use 
of Ni-Ti rotary instruments should start during undergraduate 

dental education in order to improve the technical skills of the 

future general dentists and to increase the quality of endodontic 

treatment they perform. The use of histologic specimens might 
emphasis the importance of biologic concepts during preclinical 

training, promoting the concept of “evidence based dentistry’’.  
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