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Abstract

BACKGROUND: The preparation of curved root canals is a difficult point in root canal treatment, and the main way used in clinical preparation for curved root
canals is to gradually deepen the technique, but this technique is prone to lateral penetration when preparing curved root canals, resulting in treatment failure.
In view of this situation, some scholars have proposed the use of touch activation technology to prepare, but there are few studies on the influence of this
technology combined with different mechanical nickel-titanium instruments on the forming effect of curved root canals at home and abroad.

OBJECTIVE: To observe the shaping effect of WaveOneGold, Trunatomy and M3-Pro mechanized nitinol device preparation root canal by using resin simulated
root canal step-down technology and tactile controlled activation.

METHODS: 60 single-bending resin simulated root canals were divided into 6 groups (n=10) according to the random number table method according to the
nitinol instrument used. The Al group was prepared with step-down + WaveOneGold; the A2 group was prepared with step-down + Trunatomy, and the A3
group was prepared with step-down + M3-Pro. Tactile controlled activation + WaveOneGold was used for preparation in group B1; tactile controlled activation
+ Trunatomy was used for group B2, and tactile controlled activation + M3-Pro was used for preparation in group B3. After the preparation was completed,

the pre-preparation and posterior root canal images are obtained using a dental surgical microscope. The root canal offset was analyzed before and after
preparation.

RESULTS AND CONCLUSION: (1) When WaveOneGold was used, the root canal deviation at 1, 4, and 7 mm from the apex was smaller with the tactile
controlled activation technique than with the step-down technique (P < 0.05); when Trunatomy was used, the root canal deviation at 6, 8, and 10 mm from
the apex was smaller with the tactile controlled activation technique than with the step-down technique (P < 0.05); when M3-Pro was used, the root canal
deviation at 1, 2, and 3 mm from the apex was smaller with the tactile controlled activation technique than with the step-down technique (P < 0.05). (2) When
the step-down technique was used, the root canal deviation at 1, 4, 5, and 7 mm from the apex was smaller with the Trunatomy than with the other two files
(P <0.05), and the root canal deviation at 1, 2, 3, and 6 mm from the apex was larger with the M3-Pro machine-made nickel-titanium instrument than with

the other two files (P < 0.05); when the tactile controlled activation technique was used, the root canal deviation at 2, 5, 6, 8, and 9 mm from the apex after
preparation with the Trunatomy file was smaller than that of the other two groups (P < 0.05), and the root canal deviation at 1, 4, 5, 6, and 7 mm from the apex
after preparation with the M3-Pro file was larger than that of the other two groups (P < 0.05). (3) The results showed that the three files could cause root canal
deviation when preparing root canals. The three files combined with the tactile controlled activation technique could reduce the root canal deviation at some
sites of the root canal. The root canal deviation at some sites of the Trunatomy file was less than that of the other two files.

Key words: root canal preparation; tactile controlled activation; step-down; curved root canal; root canal deviation; WaveOneGold; Trunatomy; M3-Pro;
engineered dental material
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Figure 1 | Overlapping images of root canal images before and after resin
root canal preparation and schematic diagram of root canal deviation
measurement method
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Figure 2 | Pre-instrumentation and post-instrumentation superimposed
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Figure 3 | Root canal deviation of different nickel-titanium instruments combined with different techniques to prepare curved root canals

F1 | 3MBRB[AUNHNEEBRLRAEAMESHRE FHRERBIFR (xts, n=10, mm)
Table 1 | Root canal deviation after three types of n|t|no| instruments combined with the step-down technique to prepare for curved root canal

B RS BEARR 1 mm &b FRARZR 2 mm 4k FEARSR 3 mm &b BEARSR 4 mm &b FRARZR 5 mm Ak
WaveOneGold £ 0.01740.024 0.023+0.043 -0.024+0.041 -0.080+0.068 -0.146+0.045
Trunatomy £ -0.005+0.015° -0.00740.024 -0.008+0.022 -0.023+0.028° -0.0240.043°
M3-Pro 4 0.086+0.027° -0.064+0.075% -0.08620.058% -0.13240.073" -0.18540.062°

FAE 43.351 7.259 9.270 8.378 27.526

P <0.001 0.003 0.001 0.001 <0.001

HER RS PR 6 mm 4k FEARAS 7 mm &b BRRRSS 8 mm 4k BEARSR 9 mm 4k FEARAS 10 mm &b
WaveOneGold -0.140%0.058 -0.17240.054 -0.106+0.055 -0.083+0.015 -0.021£0.036
Trunatomy 4 -0.116+0.045 -0.102£0.023° -0.082+0.061 -0.023+0.063 0.132%0.026°

M3-Pro -0.242+0.048™ -0.221+0.087° -0.144+0.074° -0.0450.092 -0.01840.051°

F1& 17.283 9.802 2372 2.200 50.215

P <0.001 0.001 0.112 0.130 <0.001

FyE: =7 FoRE A MW . 5 WaveOneGold #: 4%, *P<0.05; 5 Trunatomy 4 4E, °P<0.05,

F2 | 3MRRBHAS HESMIZEHIBAMESTHREFNRERBIFRL (xts, n=10, mm)
Table 2 | Root canal deviation after three types of nitinol instruments combined with tactile controlled activation to prepare for curved root canal
B RS BEARZR 1 mm &b FEARZR 2 mm 4k FRARZS 3 mm 4t BEARZR 4 mm &b PEARZR 5 mm 4k
WaveOneGold % -0.014+0.016 0.027+0.029 -0.015+0.045 -0.0110.036 -0.11540.027
Trunatomy 4 -0.0210.033 -0.017£0.026° -0.029+0.031 -0.002+0.034 -0.058+0.046°
M3-Pro -0.072%0.036™ 0.023£0.037° -0.002+0.028 -0.156+0.086" -0.234£0.074"

FA4 11.339 6.098 1.352 22.665 29.097

P1{H <0.001 0.007 0.276 <0.001 <0.001

HUEK RS BEARZR 6 mm &b FEARZR 7 mm &b FEARZR 8 mm &b BEARZR 9 mm &b FEARZS 10 mm 4k
WaveOneGold -0.160%0.037 -0.1160.030 -0.116+0.049 -0.092+0.076 -0.002+0.086
Trunatomy £ -0.062+0.027° -0.109+0.029 0.016+0.061° 0.056%0.073° 0.023+0.048

M3-Pro -0.251£0.082% -0.224+0.070° -0.15440.110° -0.061£0.074° -0.026£0.103

F Al 30.452 18.458 13.126 10.984 0.880

P <0.001 <0.001 <0.001 <0.001 0.426

RyE: “=7 FoRMRE M R . 5 WaveOneGold 467, °P<0.05; & Trunatomy #:H#%, °P<0.05.

EE T RALATHAARE. FHFEAGIORL, MR AT ATAP A, TR HN. i, 3790, k. REBEEK, 4

FEEIT. FRIPE A LT A Z T RG], AR ARIBERL TR E.
FIEEHMIR: XFeadd F9, ERBARAAXFTEEILT R WA LL: S R AT kA b S 33040 T L MARSE S B,
BB R, HERHSE: ZXFRBEFTTEREZPFHEEN & (FAHR
FIRGREERR: R — B AR L FE, #iE (it ZTHTH)  FERE5REFEFHALHFLLEARFIL) . LFHRTOL2EH
“Eh AWM - AR 7 KEF 4.0 K, ESEIAGFEALT, LRAGIRENZARITIAEE, X?id‘ﬁ]fﬂl“?‘?%ﬂaﬂ“%

RAFRAAIE T bt B R FRIA BG4, AEFY R, RAHAFE FATRFUAAXFHGPTIAMARE.
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