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[#Z] B& IFH HyFlex CM(HF) \TFA  Vortex Blue (VB) Fl Mtwo 1 4 Fi itk 28 55 25 4 fil 42
Ja B (TCA) FEAR LG HA (TT) WA BRI AR B SIER . Ak B 96 MBS AR A4 R
A A HF \TFA VB Mtwo SR JHBEHLECE 31505 0 4 K AH (4 244> ), A R 2H 145 B A 45 4
AR(TT 5 TCA) R FHBAAVECF 3R 53 0 2 WA (R 124> ) o 45 4R PR R R Ak R 8 BB AR Tl Al
B R IR SR I T S A S iR AE A . AutoCAD \Adobe Photoshop CS5 & Image J#R{4:
KT T A AR R T A0 B, I BE AR S AR B 1 mm A AR 5 P A MU B &, S0 11 447
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FE AR A BRAR R e PR 9128 B IR I B A5 00, SR FH SR IK 3 5 22 437 (One-Way ANOVA) H#% [A]—
TAAH AR T 4 FIEER RSB MBSO, IR H Bonferroni VEHFATWI W LA, &8 5 TTH:AML,
FF TCA B 53 W8N T HF 7E DO ~ D2 5 (100 = 2701, Pyo = 0.013 315, = 3.497, Py, = 0.002; 11, = 2.731,
P1=0.012) , TFA 7£ D2 . D5 F1 D6 137 15 (2 = 2.303 , Pps = 0.031 ; 05 = 4.500, Pys < 0.001 3 05 = 2.102,, Py =
0.047) , VBLE D6 . D7 F1 D10 137 5 (06 =3.562 , Pus=0.002; 11 = 3.589, Py = 0.002 5 t110= 3.004, Py =0.007)
1 Mtwo 7E D4 ~ D6 D10 {37 £ (104 = 4.668 , Py < 0.001 ; 15 = 5.645 , Pos < 0.001 5 116 = 3.627,, Pos = 0.001
toi0=5.778, Pp1o < 0.001) AR WL . XF 4 FHEREE R G0 Y R ) AT LA, RIRI LA H R T Miwo 7E
D3 ~ D8 i IR A i A% 1ak 1 B 35 K T HA 3 FVERER R G2 (P < 0.05) s TT ., VBTE D6 . D7 i/ s A AR
B 45 HE Al TFA K (P <0.05) ; TCA i1, VB 4% D4 ~ D6 {7 1 i) HR 45 41 #% 12 468 HF Fl TFA K
(P<0.05); TFA F HF ZHAAE TT i H % D1ALS 22 58 et t2# 3 (P < 0.05) , HA v S 22 R s
eEE X (P>0.05), &t HF TFA VB Hll Miwo £545 TCA BT 425 IR 4 BA KA (K RIE SR .
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[Abstract] Objective To evaluate the shaping ability of four NiTi rotary systems HyFlex CM
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(HF), TFA, Vortex Blue (VB) and Mtwo combined with Tactile Controlled Activation (TCA) technique
or traditional technique (TT) when preparing simulated curved canals. Methods Ninety-six simulated
curved canals were assigned to four groups (n =24 each) according to different NiTi rotary systems (HF,
TFA, VB and Mtwo) using a random number table method. Each group was divided into two subgroups
based on instrumentation technique (TT or TCA)(n=12 each). The simulated curved canals in each group
were instrumented by using the corresponding rotary system and technique. Pre- and postoperative canal
images were obtained using the stereoscopic microscope. AutoCAD, Adobe Photoshop CS5 and Image J
were used for image processing. Eleven points were arranged in 1 mm steps from apex and numbered
sequentially as DO-D10. The material removal from the inner and outer canal walls at each points were
measured and canal transportation were calculated accordingly. The shaping ability of two techniques was
analyzed using independent ¢-test. The shaping ability of four rotary systems was analyzed using One-Way
ANOVA followed by Bonferroni test for a multiple comparison procedure. Results Compared with TT,
TCA technique reduced root canal transportation caused by HF at DO-D2 points (tp=2.701, Py =0.013;
to =3.497, Py, =0.002; 1, =2.731, P, =0.012) , TFA at D2, D5 and D6 points (. =2.303, Py, =0.031;
tns =4.500, Pys < 0.001 ;s =2.102, Pys=0.047) , VB at D6, D7 and D10 points (tns=3.562, Py =0.002;
tor = 3.589, Py = 0.002; tno = 3.004, Pyis =0.007) and Mtwo at D4-D6 and D10 points (i, =4.668, Py, <
0.001 5 tns = 5.645, Pys < 0.001 5 106 = 3.627, Po = 0.001 5 tp10 = 5.778, Pp1p< 0.001). Comparing the shaping
ability of four NiTi rotary systems combined with the same technique, the results showed that Mtwo
produced more canal transportation at D3-D8 points than other three systems (P <0.05) ; VB produced
more transportation at D6 and D7 points of TT group and at D4-D6 points of TCA group than TFA and HF
(P<0.05); No significant difference was found between HF and TFA except D1 point of TCA group (P <
0.05). Conclusion Under the conditions of this study, HF, TFA, VB and Mtwo combined with TCA
were demonstrated excellent shaping ability when preparing curved root canals.

[Key words] Root canal preparation; Dental pulp cavity, curved; Tactile controlled activation;
Shaping ability; HyFlex CM; TFA; Vortex Blue; Mitwo
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F2 BHERGEAEESEARCTT) Wig 2 AR AR A1 0L (R +5, mm)

BRARSE e DO D1 D2 D3 D4 D5
HF 12 0.108=0.053" 0.038=0.017* 0.033+0.019" 0.021 +0.024" 0.018+0.022* 0.0340.022"
TFA 12 0.069 = 0.036' 0.015+0.007" 0.020+0.014° 0.016+0.012* 0.017+0.017* 0.049+0.019"
VB 12 0.074=0.053" 0.025+0.017" 0.028+0.019" 0.029 +0.024" 0.034=0.022" 0.081+0.022"
Miwo 12 0.120+0.072" 0.022+0.017" 0.030+0.012" 0.066+0.037" 0.147+0.037" 0.206+0.045°
FE 2.707 4.923 1.691 10.074 75.786 79.225
Pl 0.057 0.005 0.183 <0.001 <0.001 <0.001

BERRSE 3 D6 D7 D8 D9 DI0
HF 12 0.040+0.024° 0.034 +0.025" 0.032£0.014° 0.025+0.023" 0.039+0.044°
TFA 12 0.051+0.026" 0.035+0.024" 0.022+0.016* 0.033+0.023 0.059 +0.026"
VB 12 0.101£0.024" 0.069 +0.025" 0.018+0.014* 0.036+0.023 0.091+0.044"
Miwo 12 0.202+0.041° 0.140+0.037 0.069+0.038" 0.036+0.031° 0.155+0.041°
FE 72.197 36.942 11.806 0.524 23.568
PIE <0.001 <0.001 <0.001 0.668 <0.001
TN TR R 2 8] 22 5 A G2 7 (P < 0.05)

R3 BEKRGBE ARG AR (TCA) Tias 4 AR AR S 15 15 (X +.5, mm)

BER RS ks DO D1 D2 D3 D4 D5
HF 12 0.064+0.034" 0.017+0.011" 0.018+0.012"  0.017+0.013" 0.023 +0.020" 0.032:£0.023"
TFA 12 0.046+0.026" 0.010+0.007* 0.009 +0.009° 0.009+0.008"  0.013=0.009" 0.019+0.013*
VB 12 0.0920.038" 0.024+0.016" 0.028+0.014" 0.028+0.014" 0.046+0.017" 0.070+0.027"
Miwo 12 0.090+0.030" 0.015+0.011" 0.033+0.021" 0.056+0.022" 0.087 +0.024' 0.121£0.027°
FiE 5.475 3.010 6.628 21.568 38.180 46.676
PAH 0.003 0.040 0.001 <0.001 <0.001 <0.001

BER RS IR D6 D7 D8 D9 D10
HF 12 0.029+0.022" 0.023+0.013° 0.025+0.014° 0.032+0.029" 0.037+0.031°
TFA 12 0.029+0.023" 0.027 £0.023" 0.036+0.018" 0.048 +0.029" 0.0540.034"
VB 12 0.071+0.015" 0.036+0.019° 0.022+0.016" 0.035+0.029" 0.043+0.034°
Miwo 12 0.146+0.034' 0.108+0.042" 0.065+0.037" 0.037£0.020" 0.0540.044°
FE 60.236 27.175 8.585 0.799 0.615
Py <0.001 <0.001 <0.001 0.501 0.609
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