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ABSTRACT

A COMPARATIVE STUDY ON THE CANAL CONFIGURATION AFTER SHAPING BY
PROFILE, PROTAPER™ AND K-FLEXOFILE IN SIMULATED CANALS WITH
DIFFERENT ANGLES OF CURVATURE

Bo-Kum Lee, Dong-Jun Kim, Yun-Chan Hwang, In-Nam Hwang, Won-Mann Oh*
Dept. of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University

The purpose of this study was to evaluate the canal configuration after shaping by ProFile, ProTaper and
K-Flexofile in simulated resin canals with different angles of curvature.

Three types of instruments were used : ProFile, ProTaper, K-Flexofile. Simulated root canals, which were
made of epoxy resin, were prepared by ProFile, ProTaper with rotary instrument using a crown-down pre-
ssureless technique, and hand instrumentation was performed by K-Flexofile using a step-back technique.
All simulated canals were prepared up to size 25 file at end-point of preparation. Pre and post instrumen-
tation images were recorded with Scanner. Assessment of canal shape was completed with Image Analysis
program. Measurements were made at 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 mm from the apex. At each level, outer
canal width, inner canal width, total canal width, and amount of transportation from original axis were
recorded. Instrument deformation and fracture were recorded. Data were analyzed by means of one-way
ANOVA analysis of variance and the Sheffe s test.

The result was that ProFile and ProTaper maintain original canal shape regardless of the increase of
angle of curvature than K-Flexofile. ProFile show significantly less canal transportation and maintained
original canal shape better than ProTaper. (J Kor Acad Cons Dent 30(4):294-302, 2005]
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Figure 1. The three different angles of curvature (by
Schneider method).

Working length was adjusted to 18 mm, the beginning
point of curvature was began at 10 mm from the canal
orifice.
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Figure2. A diagram is indicating the points at which the
canal widths were measured after superimposition of
preinstrumentation and postinstrumentation images.
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Table 1. Mean values of outer, inner, total canal width and amount of transportation in 15 degree of canal curvature
(Unit: mm, Mean = S.D.)

Distance from the apexs (mm)
1 mm 2 mm 3 mn 4 mm 5 mm 6 mn T mm 8 mm 9 mm 10 mm
Mean S.D Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Outer Profile 019 0.04 021 004 022 0.04 023 0.03 024 0.03 025 0.02 028 0.04 032 004 034 0.03 04 0.04
calnal Protaper 0.25 0.08 0.03 005 030 0.04 028 0.04 029 0.05 032 007 036 0.08 041 0.08 045 0.08 0.52 0.07
vidth K-Flexofile 045 0.06 0.38 0.02 0.36 0.02 029 0.04 026 005 029 0.06 035 0.07 045 0.11 052 0.13 0.59 0.17
ProFile 015 0.02 0.16 002 020 0.03 024 0.02 028 0.05 030 0.03 0.33 0.03 0.33 0.02 0.36 0.01 0.38 0.04

22; ProTaper 0.16 0.02 019 004 026 0.06 031 0.04 038 0.03 0.39 0.06 040 0.06 040 0.07 044 0.07 043 0.07
vidth K-Flexofile  0.12 0.02 0.22 0.02 0.31 0.03 041 0.06 046 0.07 049 0.09 050 0.11 0.51 0.10 0.55 0.10 0.62 0.11
Total ProFile 0.34 0.03 038 0.02 043 0.03 047 0.05 052 0.05 055 0.04 060 004 0.65 0.05 0.71 0.04 0.78 0.07
canal ProTaper 041 0.08 049 0.03 055 0.05 0.59 0.04 067 0.04 0.71 0.05 0.76 0.04 0.82 0.04 0.03 0.03 0.96 0.02
vidih K-Flexofile  0.56 0.06 0.60 0.03 0.68 0.05 0.70 0.08 0.72 0.08 0.78 0.09 0.85 0.07 096 0.08 1.07 0.11 1.21 0.45
Amount  TToFile 0.04 0.05 0.05 0.06 002 0.06 -0.01 0.05 -0.05 0.06 -0.05 0.04 -0.05 0.05 -0.02 0.03 -0.02 0.03 0.01 0.04

oftrans= ProTaper  0.09 008 011 0.09 004 008 -0.03 0.07 -009 0.08 -0.07 0.12 0.04 0.14 001 0.14 002 015 009 0.15
POtRtion y pevofile 0,33 0.06 0.16 0.02 005 0.02 -0.12 0.06 -0.20 0.09 -0.20 013 <015 0.17 <0.05 0.21 -0.04 0.20 -0.03 0.25

Minus value indicates that axis of canal was transported to inner side curvature after canal preparation
ProFile (n = 10), ProTaper (n = 9), K-Flexofile (n = 10)

Table 2. Mean values of outer, inner, total canal width and amount of transportation in 30 degree of canal curvature
(Unit: mm, Mean = S.D.)

Distance from the apexs (mm)

1 mm 2 mm 3 mm 4 mm 5 mm 6 mn T mm 8 mm 9 mm 10 mm

Mean S.D Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Outer  Profile 019 0.03 023 003 025 0.03 025 0.05 027 0.03 026 0.03 032 0.02 035 0.02 039 0.02 043 0.02
cgnal Protaper 0.3¢ 0.05 038 001 035 0.03 032 0.04 033 0.06 038 0.04 045 0.02 054 002 0.63 0.04 0.74 0.03
vidth K-Flexofile 040 0.07 043 0.04 0.33 0.05 0.23 0.04 022 004 020 0.02 023 0.05 031 0.04 040 0.03 0.50 0.05
Tnner ProFile 0.15 0.03 0.17 001 017 0.02 0.22 0.02 027 0.02 028 0.02 030 0.02 032 004 035 0.04 0.34 0.03
canal ProTaper 021 0.04 025 005 030 0.05 0.36 0.05 042 0.03 041 0.06 041 0.04 0.39 0.07 040 0.06 0.42 0.06
vidih K-Flexofile  0.12 0.02 0.16 0.04 03 007 043 008 058 006 068 004 0.71 0.09 0.73 0.13 0.80 0.18 091 0.21
Total ProFile 035 0.04 04 003 042 0.03 047 0.05 054 0.04 054 0.04 062 0.02 0.67 004 0.74 0.04 0.77 0.04

canal  ProTaper 055 009 062 0.05 065 008 068 0.07 076 009 079 0.09 0.86 0.06 0.93 0.08 103 007 115 0.05
VIR pexofle 053 0.06 059 006 063 0.06 066 005 079 003 087 003 094 007 104 014 120 019 141 0.25
amonp POFle 004 0.04 0.07 003 0.08 0.05 0.03 0.06 000 0.03 -0.030.08 001 004 003 005 0.04 0.05 0.10 0.04
oftrans~ ProTaper 0,13 002 0.3 0.05 005 003 -0.04 0.04 -009 0.05 -0.03 0.03 0.04 003 014 007 023 008 032 0.08
poMation y plexofile  0.28 008 028 0.06 002 011 -0.21 0.11 -036 0.09 -048 0.06 048 0.13 042 0.13 041 017 041 0.17

Minus value indicates that axis of canal was transported to inner side curvature after canal preparation
ProFile (n = 10), ProTaper (n = 9), K-Flexofile (n = 10)
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Ao Bls fFeletA Zem (p € 0.01), 5 - 6 mojA
ProFilec] T2 el Hla) fefstAl Asket (p € 0.01,
Table 1). 30% T3] 2% 1 -5 mel| A, 45% wh3¢] 4
1 -4 mejA ProFilec] th& ztdof wlaf fFolstA 2
ATh (p € 0.01, Table 2, 3).
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rot
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ProTaperst K-Flexofile s£2.2 ZA Ueyith 15% 9
3 A% 1, 2 m F-919F 4 - 6 mn F-9Jol|A], 30% wH=e
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K-Flexofileo] 2t} ZA] YT (p ( 0.01). 15% 7
9] 7% ProFile?} ProTaper ¥ K-Flexofile =5 1 - 3
mn Lo o] =02 WMoy 4 - 7 mn F-¢d]
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w2o] AL 1 - 3 m YA E ProFileo] 7H3 Akn

Table 3. Mean values of outer, inner, total canal width and amount of transportation in 45 degree of canal curvature

(Unit: mm, Mean £ S.D.)

Distance from the apexs (mn)

1 mm 2 mm 3 mn 4 mm 5 mn 6 mn 7 mn 8 mn 9 mm 10 mm

Mean S.D Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D Mean S.D. Mean S.D. Mean S.D. Mean S.D.
outer Profle 023 005 026 0.06 022 004 022 0.08 0.23 004 026 005 029 0.05 033 0.06 0.32 0.06 040 0.05
anal  Protaper 045 002 047 005 031 007 021 0.04 023 002 024 003 0.8 005 042 006 054 004 060 0.02
R Flesofle 049 010 038 0.06 025 0.04 024 001 026 003 026 002 034 0.03 041 004 050 006 059 0.08
e ProFile 015 0.03 017 0.02 022 0.03 0.28 004 031 005 032 0.05 0.34 0.03 035 002 038 002 0.42 0.04
anal  ProTaper 016 0.02 022 002 037 004 061 003 073 004 076 009 0.68 007 061 004 0.67 005 058 0.04
VIR plexofle  0.04 002 026 004 039 002 054 0.06 057 007 055 009 059 0.11 067 0.08 078 007 0.89 0.01
T PoFlle 037 0.04 043 0.05 044 0.04 0.50 0.06 054 0.03 058 0.03 0.63 0.03 068 007 0.70 0.06 0.83 0.04
anal  ProTaper  0.61 0.03 069 0.03 068 003 082 0.03 095 007 099 0.11 096 004 103 003 111 004 119 0.0
VIR plexofle 063 010 054 006 064 010 078 0.06 0.83 005 081 007 093 0.09 109 0.08 128 011 148 0.08
mouy PrOFle 008 007 0.09 0.08 0.00 0.06 -0.06 0.11 0.08 0.09 -0.06 0.09 -0.04 0.07 -0.03 0.07 -0.06 0.06 -0.02 0.09
oftrans~ ProTaper 0,29 0.02 026 0.08 -0.06 011 -040 0.06 -050 0.02 -052 0.08 -04 011 <019 0.09 -0.03 009 002 0.04
portation y plexofile  0.35 011 013 0.08 -0.14 011 -0.30 0.06 -032 0.10 -029 0.11 0.25 0.14 0.26 0.10 0.27 0.08 -0.30 0.08

Minus value indicates that axis of canal was transported to inner side curvature after canal preparation
ProFile (n = 10), ProTaper (n = 9), K-Flexofile (n = 10)
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