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divided into four groups; each group containing of the root.
successful endodontic therapy is 20 specimens each. C. “Craze line” line extending from the outer 
based upon triad of proper Group I:Left unprepared and served as Group I. surface into the dentine that did not reach 
diagnosis, thorough biomechanical Group II:Twenty specimens were prepared the canal lumen

preparation and three dimensional obturation of using Endo Motor (X Smart Dentsply) and D. “Partial crack” line extending from the 
root canal system. The chemo-mechanical root Protaper universal rotary files (Dentsply) using canal wall into the dentine without reaching 
canal preparation involves preservation of the crown down technique according to the the outer surface of the root.
original course of the canal and removal of manufacturer's instructions.

1 Group III:Thirty specimens were prepared bacteria from the entire root canal system .
with Endo Motor (X Smart Dentsply) and With recent advances in dental technology, 
Neolix (Neolix, châtres-la-Forêt, France) using various nickel-titanium instruments with 
crown down technique according to the different designs have been introduced.  A 
manufacturer's instructionscommon complication of mechanical canal 

2 Group IV:Thirty specimens were prepared with preparation is vertical root fracture (VRF) . It 
Endo Motor (X Smart Dentsply) and 2 Shape has not yet been determined, whether even 
Single file rotary system (Micro Mega) using minor dentinal defects could lead to root 
crown down technique according to the fractures; therefore, steps should be taken to 
manufacturer's instructions.prevent occurrence of such defects

In all the groups, canals were irrigated with However, several factors like force of 
2.5% sodium hypochlorite (NaOCl) solution instrumentation and obturation; retreatment 
between each instrument and Glyde EDTA Gel procedure and high concentration of 
(17%) was used during the preparation The data were analyzed using statistical hypochlorite may also be responsible for the 
procedure. All roots were kept moist through out software program. A Chi-square test was formation of dentinal defects in different 
the experimental procedures to prevent performed to determine statistically significant degrees. A weakened root, as a result of flaring 
dehydration. difference in the appearance of defected roots and instrumentation, could suffer VRFs during 

4 between the experimental groups. Chi-square  obturation procedures .
All roots were cut horizontally at 3, 6, and 9 test was also performed to determine the defects The purpose of this study is to compare the 

mm from the apex. Sections were then viewed at different horizontal sections in each group. damage observed in root dentin after endodontic 
under stereo microscope. The appearance of The level of significance was set at P <0.05.preparations with different Ni-Ti rotary file 
dentinal defects was registered by the pictures systems.
that were taken digitally. Figure 2 is a bar chart representing the 

Roots were classified as “defected” if at number of root defects in each group.  Eighty extracted mandibular premolars 
least one of the three sections showed either a The teeth in the control group showed no were selected and cleaned with periodontal 

defects. The maximum percentage of defect was craze line, partial crack or a fracture. Results scaler and stored in purified filtered water. The 
seen in the teeth instrumented using Protaper were expressed as the number and percentage of coronal portions of all teeth were removed with 
universal file system(8/20)(40%). The defected roots in each group.diamond disk, leaving roots 16 mm in length. All 
percentage of defects seen in the other two The defects observed were scored and root surfaces were observed with stereo 
groups are  neolix (2/20)(10%), and 2 shape classified under following predetermined microscopeunder ×12 to exclude cracks.
(1/20)(5%). Statistical significant difference criteria:Patency of the canal was established was seen between protaper universal and the A. “No defect” was observed as root dentine using#10 K-File (Mani, Japan) in the canal. other two rotary groups. No significant 

devoid of any lines or cracks where both the The cemental surface of the root was coated difference was found between the neolix and 2 
external surface of the root and the internal with light body impression material and shape group (P > 0.05). All experimental groups 
root canal wall had no defects.embedded into the acrylic blocks to simulate the demonstrated significantly more defects at the 3 

B. “Fracture” was observed as a line extending periodontal ligament and avoid the external mm level when compared with the unprepared 
from the root canal space to the outer surface reinforcement. The specimens were then group.

Abstract:
Aim: This study was carried out to compare the dentinal defects induced by three different rotary file system 2 shape (Micro-Mega, Besancon, Cedex, 
France), Neolix (Neolix, châtres-la-Forêt, France) and Protaper universal (Dentsply Maillefer, Ballaigues, Switzerland).
Materials & Methods: Eighty single-rooted mandibular premolars were selected based on predetermined criteria. Twenty teeth were left unprepared and 
served as a negative control(Group I)  .The remaining sixty teeth was divided into three groups: Group II (Pro taper universal), group III (neolix) and 
group IV(2 Shape). Biomechanical preparation was carried out as per the manufacturer's instructions. After root canal preparation, all of the roots were 
sectioned perpendicular to the long axis at 3, 6, and 9 mm from the apex. These sections were visualized under stereo microscope to evaluate the dentinal 
defects using predetermined criteria. The absence/presence of cracks was recorded, and the data were analyzed with a chi-square test. The significance 
level was set at P = 0.05.
Results: Roots prepared with ProTaper Universal showed maximum defects, whereas no significant difference was found in dentinal defects in roots 
prepared with neolix and 2 shape files. There was statistically significant difference between the Protaper group and other two groups (p < 0.05).
Conclusion: All of the NiTi files tested in the present study were found to cause dentinal defect.Statistical analysis showed no significant difference in root 
dentinal crack formation between 2 shape and Neolix rotary systems.
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Discussion

Mandibular premolars were selected for the increased stress on the dentin wall. Fewer 
study because of the high prevalence of VRF as microcrack formations occurred in apical thirds 

10 than middle and coronal thirds. In 2013, Liu et reported by Tamseet al .  It was also reported 
al.reported that during the instrumentation that occlusal load on mandibular premolars 
procedure, the stresses generated at 1 mm short during chewing is three times as high as the other 
of the Apical Foramen were merely one-third of teeth. 

17the stress at more coronal levels .The amount of material removed from the 
root canal depends on the shape of the rotary 
instrument and the penetration depth in the With in the limitation of the study it can be 

11
concluded that all the rotary instruments, induce canal .Further more, the higher number of 
dentinal defects, with protaper universal rotations in the canal  necessary to complete a 
producing a higher number of defects as preparation with rotary Ni-Ti files with large 
compared to the other two groups. Reasons may taper, may contribute to the formation of 
be the greater taper, more rotations and dentinal defects.
aggressive cutting which can generate increased File design, however, is also likely to affect 
stresses on the dentin wall and subsequent the shaping forces on the root dentin. Forces 
formation of dentinal defects.generated during instrumentation have been 
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Fig-3 Stereo microscopic
 Images Showing Dentinal Defects

Fig-2 Bar Chart 
Representing Percentage of Root Defects
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