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COMPARATIVE ANALYSIS OF MANUAL, ROTARY, AND RECIPROCAL 

SYSTEMS ON PRIMARY TEETH ROOT CANALS: AN IN VITRO SCANNING 

ELECTRON MICROSCOPY STUDY 
 

 

ABSTRACT 

Objective: To evaluate the residual debris and smear layer formation, and also 

preparation time of one or multifile manual, rotary, and reciprocal systems on 

primary teeth. 

Materials and methods: A total of 75 primary mandibular molar teeth were 

randomly divided to five groups (n=15). The distal canals of teeth were shaped 

with each of the K file, Protaper, Twisted File, OneShape, and Reciproc systems. 

Preparation time was also recorded. Longitudinal sections groups were prepared 

and processed for observation under scanning electron microscopy (SEM) at a 

standard magnification of X1000 for smear layer and X200 for residual debris. 

The presence of smear layer and residual debris was evaluated by two trained 

operators. The data of preparation time and also debris and smear scores were 

analyzed using ANOVA and the Kruskal-Wallis test, respectively. 

Results: Reciproc and OneShape systems had significantly less instrumentation 

time than all other groups (p<0.001). The results of statistical analyses were the 

same for the residual debris and smear layer scores. In the coronal thirds of the 

canals, the canal preparation with the Protaper system resulted in significantly less 

debris and smear layer compared with the OneShape system (p=0.015). In the 

middle thirds of the canals, OneShape and Reciproc systems had more residual 

debris and smear layer than the Protaper system (p<0.05). In the apical thirds of 

the canals, the use of the Protaper instruments resulted in less debris and smear 

layer than the Reciproc system (p=0.034). 

Conclusions: Within the limits of this study, the Protaper system, which showed 

better cleaning efficacy and was also faster than the manual system, can be an 

effective alternative to other systems in the root canal treatment of primary molars. 

More in vitro and clinical investigations are needed on root canal treatment of 

primary teeth. 

Keywords: Primary teeth, root canal therapy, smear layer, microscopy, scanning. 

 

*Ipek Arslan1 

Sema Aydınoglu1 

Ozgul Baygin2 

Tamer Tuzuner2 

Murat Sirin3 

 

 

ORCID IDs of the authors: 
I.A. 0000-0002-8648-3554 

S.A. 0000-0003-1490-8645 

O.B. 0000-0003-2220-7654 
T.T. 0000-0001-5817-5928 

M.S. 0000-0001-6864-752X 

 

 

1 Department of Pediatric Dentistry, 
Faculty of Dentistry, Recep Tayyip 

Erdoğan University, Rize, Turkey. 
2 Department of Pediatric Dentistry, 
Faculty of Dentistry, Karadeniz Technical 

University, Trabzon, Turkey. 
3 Department of Physics, Faculty of Arts 

and Science, Recep Tayyip Erdoğan 

University, Rize, Turkey. 

 

 

 

Received : 25.03.2019  
Accepted : 26.06.2019

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

https://orcid.org/0000-0002-8648-3554
https://orcid.org/0000-0003-1490-8645
https://orcid.org/0000-0003-2220-7654
https://orcid.org/0000-0001-5817-5928
https://orcid.org/0000-0001-6864-752X
https://orcid.org/0000-0002-8648-3554


Rotary and Reciprocal Systems on Primary Teeth 

300 

 

INTRODUCTION 

The preservation of primary teeth until they are 

replaced by their successor is one of the most 

important missions of pediatric dentistry.1 Early 

loss of the primary teeth can cause malocclusion, 

and masticatory, aesthetic, and speech problems. 

Therefore, to prevent these complications, root 

canal treatment of primary teeth has gained 

importance.2 On the other hand, root canal 

treatment of primary teeth has some difficulties 

when compared with permanent teeth due to the 

anatomic and morphologic differences between 

them and the behavioral management problems of 

children.3 For these reasons, chair time of 

pulpectomy in primary teeth should be as short as 

possible.4  

 Traditionally, stainless steel files have been 

used in the root canal treatment of primary root 

canals. However, stainless steel files have some 

limitations such as increased preparation time and 

imbalanced preparation of the root canal space.4 To 

overcome these disadvantages, engine-driven NiTi 

instruments were introduced to pediatric dentistry 

by Barr et al.5 Engine-driven NiTi files have shape 

memory and high elasticity so they easily follow 

the original anatomy of the root canal then produce 

conical-shaped canal preparation, and also reduce 

the preparation time.5,6  

 To date, many NiTi endodontic file systems 

have been produced by different manufacturers. 

Many of them recommend the use of multi-file 

concepts to shape the root canals. In the present 

study, the Protaper and Twisted file multi-files 

systems were used.  

 ProTaper (Dentsply Maillefer, Ballaigues, 

Switzerland) has been widely recommended and is 

one of the frequently used multi-file rotary systems 

(Mtwo-Twisted file). It has eight instruments; three 

for shaping (SX, S1 and S2) and the others for 

finishing. The files have an increasing taper design 

and a triangular, convex cross-section. This design 

provides high cutting efficiency.7  

 Twisted File (SybronEndo, Orange, CA, USA), 

which is another multi-file rotary system, is 

produced via twisting the metal in combination with 

R-phase heat treatment to advance super-elasticity.8 

A triangular cross-section and constant tapers as 

0.04, 0.06, 0.08, 0.10, and 0.12 are seen in Twisted 

Files. They also have 5 tip sizes (25-50).9 

 New concepts of the engine-driven NiTi file 

systems called single-files have simplified the 

instrumentation protocol.10 Single-file systems 

have several advantages including reduced 

working time, crosscontamination prevention, and 

improved safety of the shaping procedures.11,12 The 

two different motions of single-file systems are 

continuous rotation and reciprocation.10 

 OneShape (OS; Micro Méga, Besançon, 

France) was the first single-file continuous rotation 

endodontic system made of conventional austenite 

55-NiTi alloy.13 Only one instrument is found in 

the system. It has a constant 6% taper and a 

noncutting tip of size 25. To prevent a screwing 

effect, the variable design includes a S-shaped 

triangular cross-section.14 

 The reciprocating motion has a 

counterclockwise rotation for cutting the dentin 

and shorter clockwise rotation to prevent the file 

from locking into the canal wall.8 Thus, increased 

cyclic fatigue life and torsional resistance of NiTi 

instruments are provided with the reciprocating 

motion compared with the rotary motion.15,16 

However, less debris accumulation was reported 

with rotary motion.17 

 Reciproc (VDW GmbH, Munich, Germany) is 

the single-file endodontic system that has a 

specialized motor that provides clockwise and 

counter clockwise motion.18 Reciprocal motion in a 

150° counter-clockwise (cutting direction) and 30° 

clockwise (release of the instrument) rotation and 

performs balanced force, which is reliable for 

curved canals.19 Reciproc files are made of heat-

treated M-wire nickel-titanium alloy that is 

resistant to fatigue.20 

 Debris and smear layer are produced by root 

canal instruments during shaping protocols.21 

These formations may create a reservoir area for 

bacteria and their products may also reduce the 

adaptation of sealer and gutta-percha.22 Little 

information is available about the debris and smear 

layer in primary teeth, contrary to permanent teeth.6  
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 The aim of this study was to compare the 

formation of debris and smear layer and 

preparation time of K File, Protaper Universal, 

Twisted File, OneShape, and Reciproc systems on 

primary teeth.  

MATERIALS AND METHODS 

A total of 75 human primary mandibular molar 

teeth that were extracted for various reasons were 

collected from the department of pediatric 

dentistry. Ethical approval was obtained from the 

Ethics Committee of Karadeniz Technical 

University, Faculty of Medicine (Protocol # 2016-

63). The teeth were virgin without any treatment. 

The inclusion criteria were absence of external or 

internal pathologic root resorption, absence of 

perforation in the internal or external furcation 

area, moderate root angulation,23 and two-thirds of 

an intact root. All the teeth were radiographically 

evaluated to analyze root canal anatomy. The teeth 

were cleaned ultrasonically and stored in 1% T-

Chloramine solution (Merck, Darmstadt, 

Germany) until use.  

 An ideal access cavity was prepared for each 

tooth to obtain straight-line access to the root canal. 

The crown of each tooth was removed and the roots 

of the teeth were divided using a bur. Distal roots, 

which were standardized to 15-mm length, were 

selected for shaping. Two longitudinal grooves 

were prepared on the buccal and lingual surfaces of 

each root with a diamond bur with the aim of 

facilitating vertical splitting for SEM evaluation 

after the canal instrumentation. The roots were 

divided into 5 groups. Working length 

determination was done by measuring #10 K-file 

visible at the apical foramen minus 1 mm. All root 

canals were shaped by a single operator as follows: 

K-file group: Root canals were shaped manually 

with K-files (Dentsply Maillefer, Ballaigues, 

Switzerland) up to the ISO file size 25 to the 

working length. 

Protaper group: ProTaper instruments (Dentsply 

Maillefer, Ballaigues, Switzerland) were used in a 

modified crown down technique according to the 

manufacturer’s instructions with a gentle in-and-

out motion, with attention paid to applying light 

apical pressure. The shaping of the root canal 

orifice was performed with SX instruments at two-

thirds of the working length. S1 and S2 shaping 

files were used, followed by finishing files F1 and 

F2 (25/0.08) with continuous rotation motion. 

Twisted file group: Twisted file instruments were 

used in a modified crown down technique 

according to the manufacturer’s instructions with 

gentle in-and-out motion, also paying attention to 

applying light apical pressure. A size 25/0.08 file 

was used in a passive manner 2 mm short of the 

working length. Afterwards, a 25/0.06 file was 

used with continuous rotation motion at the 

working length.  

OneShape group: OneShape instruments 

(MicroMega, Besancon, France) were used 

according to the manufacturer’s instructions with a 

gentle in-and-out motion applying light apical 

pressure. A size 25/0.06 file was used with a 

continuous rotation motion at the working length. 

Reciproc group: Reciprocal instruments were 

used according to the manufacturer’s instructions 

with a gentle in-and-out motion with light apical 

pressure. A size 25/0.08 file was used with 

reciprocating motion at the working length. 

 The root canals were irrigated between each 

instrument with 2 mL of 2.5% sodium hypochlorite 

solution via 27 gauge needles.  

 The total preparation time for each canal 

included the time required for active 

instrumentation, cleaning and changing the 

instruments, and irrigation was recorded.  

 After the preparation time recorded standard 

irrigation regimens with 4 mL of 17% EDTA 

(Saver, Prime Dental Products, India) for 120 

seconds followed by 1 mL of 2.5% sodium 

hypochlorite for 60 seconds. At the end, 1 mL of 

ethanol for 30 seconds was used as a final rinse and 

the canals were dried with calibrated paper points 

(Absorbent Paper Points, Dentsply-Maillefer, 

Konstanz, Germany). 

 Each sample was dipped in liquid nitrogen 

after the instrumentation to split them into two 

halves longitudinally using a stainless steel chisel. 

The sections were then allowed to air-dry overnight 

at room temperature, sputter-coated with gold 
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(SC7620 “Mini”, Polaron Sputter Coater, Quorum 

Technologies, Newhaven, England), and prepared 

for scanning electron microscope (SEM) analysis 

(JSM-6610; JEOL, Peabody, Massachusetts, 

USA). One part was chosen for the assessment of 

residual debris and smear layer.  

 To standardize the examined area for each 

sample, the technique previously applied by 

Gorduysus et al.24 was used. According to this 

technique, the central beam of the SEM was 

directed to the center of the specimen under X10 

magnification, and the magnification was increased 

to X200 for debris evaluation, and then to X1000 

for smear layer evaluation in coronal, middle, and 

apical thirds of the roots.  

 Dentin chips, pulpal remnants, and other 

particles loosely stuck to the canal wall were 

accepted as debris as previously defined by 

Hulsmann17 and scored with the criteria described 

by the same author 25 as follows: 

Score 1: Clean root canal wall, only a few small 

debris particles. 

Score 2: Few small agglomerations of debris. 

Score 3: Many agglomerations of debris covering 

less than 50% of the root canal wall. 

Score 4: More than 50% of the root canal wall 

covered by debris. 

Score 5: Complete or nearly complete root canal 

wall covered by debris. 

 A surface film retained on dentin and other 

surfaces after instrumentation with either rotary 

instruments or endodontic files was accepted as 

‘smear layer’ like previously defined by American 

Association of Endodontists26 and scored with the 

criteria described by Hulsmann et al.25 as follows; 

Score 1: No smear layer, dentinal tubules open. 

Score 2: Small amount of smear layer, some open 

dentinal tubules. 

Score 3: Homogenous smear layer covering the 

root canal wall, only a few open dentinal tubules. 

Score 4: Complete root canal wall covered by a 

homogenous smear layer, no open dentinal tubules. 

Score 5: Heavy, homogenous smear layer covering 

the entire root canal wall. 

 A total of 450 images (75 samples X 3 region; 

coronal, middle and apical X2 for debris and 

smear) were analyzed twice at an interval of 8 

weeks by two blinded and experienced observers 

(Kappa: 0.76). When differences occurred in the 

scoring of the images, the two observers rescored 

the images and discussed them until reaching a 

consensus. 

 Statistical analysis was performed using the 

Stata 12.0 software (Stata, College Station, Texas, 

USA). Descriptive statistics for ordinal data, 

including the median, minimum and maximum 

values were calculated for all groups. The 

preparation time data were analyzed with a 

parametric test of one-way analysis of variance 

(ANOVA) and Tamhane was performed for group-

wise comparison. Debris and smear scores were 

analyzed with the non-parametric Kruskal-Wallis 

test and the Mann-Whitney U test was performed 

in group-wise comparisons. The significance of all 

statistical tests was predetermined at p<0.05.   

RESULTS 

Preparation Time 

The mean time taken to prepare the canals for the 

different file systems is shown in Table 1. Reciproc 

and OneShape systems, which are single-file 

systems, had significantly less preparation time 

than all other groups (p<0.001). There were no 

statistically significant differences between these 

single-file systems (p=0.85). The slowest system 

was the K-File (p<0.001), and the Twisted file 

system had a shorter preparation time than the 

ProTaper system (p<0.001) and longer preparation 

time than single-file systems (p<0.001). The 

ProTaper system had a shorter preparation time 

than manual systems and longer preparation times 

than Twisted File and single-file systems 

(p<0.001). 
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Figure 1. Representative samples of scanning electron micrographs of the root canal dentin surface instrumented with Manual, 

ProTaper, Twisted file, OneShape, and Reciproc systems at the coronal, middle, and apical third of the root (X1000). 

 

 

 

 

 

 

 

             Coronal                                            Middle                                                Apical 

   
   

   
   

R
ec

ip
ro

c 
   

   
   

   
   

   
   

   
 O

n
es

h
ap

e 
   

   
   

   
   

   
   

Tw
is

te
d

 F
ile

   
   

   
   

   
   

   
 P

ro
Ta

p
er

   
   

   
   

   
   

   
  M

an
u

al
  



Rotary and Reciprocal Systems on Primary Teeth 

304 

 

 

 

 

Figure 2. Representative samples of scanning electron micrographs of the root canal dentin surface instrumented with Manual, 

ProTaper, Twisted file, OneShape, and Reciproc systems at the coronal, middle, and apical third of the root (X200). 
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Table 1. Mean preparation time in seconds and standard deviation (SD) in different groups. 

 Mean SD 

Manual 246,26a 72,34 

ProTaper  128,53b 13,21 

Twisted File 71,8c 10,28 

OneShape 13,2d 6,31 

Resiproc 22,33d 10,61 

Values with the different superscript letters showed statistically different groups (p<0.001). 

Debris and Smear Layer Scores 

The debris and smear layer scores are summarized 

in Table 2 and 3. No completely cleaned root canals 

were found in any groups. The results of statistical 

analyses were the same for the scores of residual 

debris and smear layers. In the coronal thirds of the 

canals, the canal preparation with ProTaper 

systems resulted in significantly less debris and 

smear layer compared with the OneShape 

instrument (p<0.05). In the middle thirds of the 

canals, OneShape and Reciproc systems showed 

more residual debris and smear layer than the 

Protaper system (p<0.05). Also, the K-file group 

showed less debris and smear scores than the 

OneShape group in the middle thirds. In the apical 

thirds of the canals, ProTaper instruments resulted 

in less debris and smear layer than Reciproc 

systems (p=0.034) 

 

Table 2. Median, minimum (MIN), and maximum (MAX) scores of smear layer and residual debris at the coronal, 

middle and apical area. 

  
SMEAR LAYER 

Median (MIN-MAX) 

RESIDUAL DEBRIS 

Median (MIN-MAX) 

Groups N Coronal Middle Apical Coronal Middle Apical 

Manual 15 1 (1 - 4) 2 (1 - 4) 3 (2 - 4) 1 (1 - 4) 2 (1 - 4) 3 (2 - 4) 

ProTaper 15 1 (1 - 3) 2 (1 - 3) 3 (1 - 4) 1 (1 - 3) 2 (1 - 3) 3 (1 - 4) 

Twisted File 15 1(1 - 3) 2 (1 - 3) 3 (2 - 5) 1 (1 - 4) 2 (1 - 4) 3 (1 - 5) 

One shape 15 3 (1 - 4) 3 (1 - 4) 3 (1 - 5) 3 (1 - 5) 3(1 - 5) 3 (1 - 5) 

Reciproc 15 2 (1 - 4) 3 (1 - 4) 3 (2 - 4) 2 (1 - 4) 3 (1 - 4) 3 (2 - 5) 
 

 

Table 3. Comparison of the endodontic systems used in the study with respect to the area. 

Groups (p value) 

 Manual ProTaper Twisted File OneShape Reciproc 

Area  Groups      

 

 

Coronal 

Manual - 1.00 1.00 0.226 1.00 

ProTaper 1.00 - 1.00 0.015* 0.689 

Twisted File 1.00 1.00 - 0.258 1.00 

OneShape 0.226 0.015* 0.258 - 1.00 

Reciproc 1.00 0.689 1.00 1.00 - 

 

 

Middle 

Manual - 1.00 1.00 0.042* 0.204 

ProTaper 1.00 - 0.581 0.007* 0.042* 

Twisted File 1.00 0.581 - 1.00 1.00 

OneShape 0.042* 0.007* 1.00 - 1.00 

Reciproc 0.204 0.042* 1.00 1.00 - 

 

 

Apical 

Manual - 1.00 1.00 1.00 0.204 

ProTaper 1.00 - 1.00 0.284 0.034* 

Twisted File 1.00 1.00 - 1.00 0.508 

OneShape 1.00 0.284 1.00 - 1.00 

Reciproc 1.00 0.034* 0.508 1.00 - 
*: Statistically significant differences (p<0.05). 
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DISCUSSION    

Root canal treatment is a complex procedure 

comprising removal of pulp tissue, residual 

necrotic materials, debris, and infected dentin, and 

also sealing the canals with biocompatible 

materials.27 The geometric anatomy of primary 

tooth pulp is more complicated than in permanent 

teeth because of the greater numbers of accessory 

canals, lateral canals, fins, anastomoses between 

canals and apical delta, and short and thin roots.28 

In addition to anatomic problems, behavioral 

management of children makes root canal 

treatment of primary teeth more difficult.3 For 

these reasons, completing the root canal procedure 

in a shorter time and providing good quality 

treatment are desirable choices for pediatric 

practitioners.27 

 Engine driven NiTi systems were introduced 

to pediatric dentistry in order to reduce chair time 

and produce a more uniform and funnel-shaped 

preparation through their high elasticity and time-

consuming nature.5,6 Nevertheless, there are 

limited published data about primary teeth root 

canal treatment with engine driven NiTi 

systems.4,5,27,29 In the present study, manual, rotary, 

and reciprocal NiTi systems were evaluated for 

preparation time, residual debris, and smear layers 

in primary teeth. 

 Preparation time is an important factor to draw 

conclusions on the efficacy of endodontic systems 

and on their clinical suitability.30 In the present 

study, the preparation times of K-file–multifile 

manual systems, ProTaper and Twisted File-

multifile rotary systems, OneShape-single file 

rotary systems, and Reciproc-single file reciprocal 

systems were investigated. Preparation time 

included active instrumentation time and the time 

required for irrigation, changing the file, and 

cleaning the flutes as in previous studies.17, 31  

 The K-file–multifile manual group was 

significantly slower than all of the engine-driven 

groups (p<0.001), in agreement with previous 

studies.29,32 In the present study, ProTaper, Twisted 

File, OneShape, and Reciproc groups consisted of 

4, 2, 1 and 1 files, to prepare the root canal to a size 

of 25, respectively. As expected, preparation time 

increased with increasing file numbers (p<0.001). 

No significant difference was found between the 

OneShape and Reciproc groups, both of which 

were single-file systems (p=0.85), contrary to the 

study of Saber et al.33 This status might be due to 

the extremely curved permanent teeth that were 

used in the previous study,   controversy to the 

present study. Also, Saber et al. declared that from 

a clinical point of view, the differences between 

these instruments might be of no importance.33  

 One of the most important objectives of root 

canal preparation is the removal of vital and/or 

necrotic pulp tissue, infected dentin, and dentin 

debris to eliminate most of the microorganisms 

from the root canal system.34 In the present study, 

manual, rotary, and reciprocal systems were 

evaluated to achieve these objectives by analyzing 

residual debris and smear layer removal via SEM 

photomicrographs. 

 The magnification 200X, which offered a 

wider view, was used for residual debris 

evaluation, and the magnification 1000X, which 

gave detailed information, was used for smear layer 

evaluations.  

 The ProTaper system had significantly better 

results than the OneShape system (p<0.05). 

ProTaper has multi-file system and with the 

multifile technique canals are irrigated more 

frequently because irrigation regimen is used with 

every file change so debris will have less 

opportunity to accumulate in canals.35 Other 

multifile systems also showed better results than 

OneShape but not statistically different. This result 

is in accordance with the previous study of Kansal 

et al.35 Also, the taper sizes of the ProTaper and 

OneShape are 0.08 and 0.06, respectively. The 

increase of taper may cause large preparation, 

which allows a larger volume of irrigants to be in 

contact with canal walls.36 The better results of 

ProTaper may be attributed to these factors.  

 In this study, the multi-file systems (ProTaper, 

Twisted File, and K-file) were not statistically 

different according to the residual debris and smear 

layer scores (p>0.50). This finding is consistent 

with the previous studies.37,38 Celik et al.37 

compared the cleaning effectiveness of Twisted 

File, GT series X, Revo-S, RaCe, Mtwo, and 
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ProTaper Universal rotary files in curved canals. 

No statistically significant differences were found 

between the groups in terms of debris scores and 

smear layer scores, in agreement with the present 

study. Li et al.39 evaluated the cleaning efficiency 

of Twisted File and ProTaper rotary instruments. 

The results of this study are not in agreement with 

the present study in the coronal area. The probable 

reasons for the disparity could be the differences 

between the methods. They used permanent 

molars, and in the present study, deciduous molars 

were used.  

 Reciproc had worse cleaning efficacy results 

than ProTaper (p<0.05). The continuous rotation 

motion provides an exit for debris up to the flutes 

of the file. By contrast, with the reciprocal motion, 

each backward motion of the file pushes debris into 

the lateral canals and over the apex.40 Robinson et 

al. 40 also showed that ProTaper had better cleaning 

efficacy than Waveone, which is a reciprocal 

system. Although Twisted file and OneShape are 

continuous rotation systems, they did not show any 

statistically significant difference (p>0.05). This 

can be because of the taper differences. The taper 

of Reciproc, Twisted file, and OneShape are 0.08, 

0.06, and 0.06, respectively. Despite the reciprocal 

motion, the greater taper size of Reciproc may have 

caused the similar results as the Twisted File and 

OneShape systems. 

 The limitations of the present study are that 

SEM images present two-dimensional 

investigations, whereas three-dimensional methods 

allow to evaluate root canal anatomy in detail and 

reflect the clinical conditions more realistically. 

Also, in vivo studies with more samples are 

needed. 

CONCLUSIONS  

Within the limits of this study, all of the engine 

driven NiTi systems were preferable to manual 

systems when the chair time was taken into 

account. These systems may be preferable for the 

root canal treatments of children who have co-

operation problems. However, based on the results 

of the present study, ProTaper systems, which 

showed better cleaning efficacy and shorter 

preparation time than manual systems, can be an 

effective alternative to other systems on the root 

canal treatment of primary molars. Nonetheless, 

more investigations are needed on root canal 

treatment of primary teeth, which are anatomically 

and morphologically different from the permanent 

teeth.  
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Süt Dişi Kök Kanal Şekillendirilmesinde Manuel, 

Döner ve Resiprokal Sistemlerin Karşılaştırmalı 

Olarak İncelenmesi; İn Vitro Taramalı Elektron 

Mikroskobu Çalışması 

ÖZ 

Amaç: Manuel, rotary ve resiprokal sistemlerin süt dişi 

kök kanallarında kullanımının debris ve smear tabakası 

oluşumuna ayrıca preperasyon süresine etkilerinin 

incelenmesidir. Gereç ve Yöntemler: Toplamda 75 adet 

süt mandibular molar diş 5 gruba ayrıldı (n:15). Dişlerin 

distal kanalları K tipi eğe, Protaper, Twisted File, 

OneShape and Reciproc sistemlerinden biri ile 

şekillendirildi. Ayrıca preperasyon zamanı da ölçüldü. 

Taramalı elektron mikroskopu (SEM) değerlendirilmesi 

için dişler uzunlamasına ikiye bölündü. Smear 

tabakasının değerlendirilmesi için 1000, debris için 200 

büyütmede inceleme 2 deneyimli hekim tarafından 

yapıldı. Preparasyon süresi için ANOVA, Smear tabakası 

ve debris değerlendirilmesi için Krukal Wallis testleri 

uygulandı. Bulgular: Reciproc ve OneShape sistemleri 

diğer gruplara göre istatistiksel olarak anlamlı derecede 

daha kısa preperasyon zamanına sahipti (p<0,001). 

İstatitiksel analiz bulguları debris ve smear tabakası 

aynıydı. Koronal bölgede Protaper grubu OneShape 

grubuna göre daha az debris ve smear tabakası gösterdi 

(p<0,05). Orta bölgede OneShape ve Reciproc 

gruplarında Protaper grubuna göre daha fazla debris ve 

smear tabakası gözlendi (p<0,05). Apikal bölgede 

Protaper grubu OneShape grubuna göre daha az debris 

ve smear tabakası sergiledi (p<0,05). Sonuçlar: Bu 

çalışmanın sınırları göz önünde bulundurularak Manuel 

sisteme göre daha hızlı ve temizleme etkinliği diğer 

sistemlerden daha yüksek olan Protaper sistemi süt dişi 

kök kanal şekillendirilmesinde etkin bir alternatif olabilir. 

Süt dişlerinin kök kanal tedavileri ile ilgili daha fazla in 

vitro ve klinik çalışmalara ihtiyaç duyulmaktadır. 

Anahtar kelimeler: Süt dişi, kök kanal tedavisi, smear 

tabakası, mikroskobi, tarama. 
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