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The experimental study of the effect of the hybrid instrumentation method with
ProTaper and ProFile on the change of root canal area and distance from the canal
to the root surface after canal shaping.

Department of Conservative Dentistry, Samsung Medical Center,
Sungkyunkwan University School of Medicine
Seok Min Kim, Dong Sung Park*

The aim of this study was to investigate the effect of the hybrid instrumentation method with ProTaper and ProFile on the
change of root canal area and distance from the canal to the root surface after canal shaping.

The mesial canals of twenty extracted mandibular first molars having 10-20°A curvature were scanned using X-ray micro-
computed tomography (XMCT)-scanner before root canals were instrumented. They were divided into four groups (n=10 canals
per group). In Group 1, root canals were instrumented by the step-back technique with stainless steel K-Flexofile after coronal
flaring. The remainders were instrumented by the crown-down technique with, ProTaper system (Group 2), ProFile (Group 3) or
ProTaper and ProFile (Group 4). All canals were prepared up to size 25 at the end-point of preparation and scanned again. Pre- and
post-operative cross-sectional images of 1, 3, 5, and 7 mm from the apical foramen were compared. For each level, change of
cross-sectional canal area and distance to the nearest external root surface was calculated using Adobe Photoshop 6.0 and image
software program.

In the change of cross-sectional area, Group 4 was less than Group 2 at 3 mm and 5 mm level (p<0.05). In the difference of the
distance from the canal to the root surface after canal shaping, Group 4 was least among the other groups at 7 mm level (p<0.05).
According to the results, the methods using ProFile or K file only and the hybrid instrumentation technique using ProTaper and
ProFile are more appropriate methods of canal preparation than ProTaper system for narrow or curved canals.

Key words : Hybrid instrumentation technique, ProFile, ProTaper, X-ray micro-computed tomography
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Dark gray : Cross section of root after canal shaping
Light gray : Cross section of root before canal shaping
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Table 1. Change of canal area (um2)

| I mmlevel 3 mm level 5 mm level 7 mm level

1

Group I(KF) 20492.6317280.78 ]630IB.9E:39&7!.I4 214403.27468881.52 293625.92:8990232]
o

* b

Group 2(PT)  131138.05:88927.36 ) 110288.89+23388.40 | 25174.07£12496 .41 -1 559201.03£62953.65
] & %

Group 3(PF) 31696.92£5105.81 67786.74:9049.96 219682.50£55841.19 439944‘5314932146}
3

Group 4(PT+PF) 5121045£79397.00  63840.99+14069.37 136127.88+14069.37 ' 348877.19+67296.78

* significantly different (p<0.05).

E 194 HoFZo] I3 GA e Mshe BE
FFAA Group 2(PT)7} 7} A okt lmmTF
Oﬂ/ﬂv‘;— Group 2(PT), Group 4(PT+PF), Group
3(PF), Group 1(KF) =oI2 #4 $le Aol
+ Group 1# Group 2, 18] Group 22} Group

Black arrow : distance between the external root surface and
root canal wall before canal shaping

White arrow : distance between the external root surface and
root canal wall after canal shaping

Fig.1. Cross sectional area and distance between the external root surface and root canal wall - Examples of superimposed images
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Table 2. Change of canal distance to the nearest
external root surface (mm)

| mm level 3 mm level 5 mm level 7 mm level

Group I(KF) 67.23139.75% 87.65£31.90% 114.49£25.57¢ 323.69212.11°

Group 2(PT) 180.00:78.89 ¢ 250.3410229° 226.02+102.38" 576.5722.29°

Group 3(PF) 54.67£14.18% 149.09£31.85 * 263.41422.03° 333.14240.04%

Group 4(PT+PF) 65.42438.85 % 70.56+28.38% 239.83244.38° 160.11216.02%¢

a,b,c : Groups identified by different alphabets are
significantly different in vertical row (p<0.05).
Groups identified by same alphabets are not
significantly different in vertical row (p)0.05).

<% g A M AZYHA] HEA
o HIE F 2004 EY Imm 504 Group
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Ao (p0.05), T2 & AtelddE FoA e
Apol & Ko7 %tHp)0.05).
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ol BATHPO05) e 2 eI O ot
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= A4 o] ey b & Aboldle
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shuke] W9l micro-computed tomography

& oy IAXET Foke] AT
WS Mty
23 RS AT U] ARAOE B4 T 4
Sl Hholz} & 4 slep,

A

Computed tomographic imagest A& 53
planar sectiong THEo] ¥ F AE=d o]y
planar section& phy51cal sections, optical

sections(confocal microscopy) B+ computerized
tomography(CT) reconstructions 2.2 H¥ #&
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