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ABSTRACT

Introduction: The purpose of this study was to assess the optimal
amplitude and weight of the newly developed contra-angle handpiece. SIGNIFICANCE

The handpiece uses piston movement without using an endodontic motor i ] .
The optimal amplitude and weight of the

and enables a safe, quick, and reliable canal preparation. .
newly developed contra-angle handpiece

Methods: A prototype handpiece was designed. Instrumentation was ) ey
were evaluated. The handpiece with piston

performed on root canal resin blocks by 20 operators in 3 groups: the .
movement enabled safe and quick canal

prototype handpiece with an H file (a stainless steel #25 manual H file, . . .4
preparation and circumferential filing.

Endodontic accidents such as instrument
. forati | ki
could be avoided,

the piston group), a manually standardized technique with a K file (stain-

less steel #15-25 K files, the manual group), and a nickel-titanium (NiTi)

recipro-cating file with an endodontic motor (Reciproc Blue R25 [VDW,

Munich, Germany], the NiTi group). Transportation of the canal center line

and the time required for preparation were measured and statistically analyzed.

Results: The optimal condition was an amplitude of 1.35 mm and a weight of 61.0 g. Transportation of the canal center
was observed in all groups. A statistically significant difference was found at 2.0-3.0 mm from the apical foramen
between the piston or NiTi group and the manual group, but no significant difference was found between the piston and
NiTi groups. The least transportation was found in the NiTi and piston groups. The handpiece with a #25 H file demon-
strated a good centering ability, similar to the NiTi file, which enabled speedy preparation. The time required for prepa-
ration between the piston or NiTi group and the manual group was statistically different. No significant difference was

observed between the piston and NiTi groups (P , .05). Conclusions: We concluded that the newly designed handpiece
achieved efficient canal preparation and negotiation. The handpiece could avoid endodontic accidents, including.ledge.
E L . | perforation.
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In the course of root canal treatment, canal negotiation and preparation procedures are performed mainly through
rotational movement either by hand or mechanical instruments1. The negotiation of calcified and constricted canals
requires an advanced clinical technique in which manual tactile sensation holds the key to success. Especially in
curved canals, the technique has risks of ledge formation and perforation of the canal wall2. A rigid up-and-down
motion of precurved instruments is encouraged when negotiating; however, unlike reaming motion3, the method is
inefficient and calls for experience.

Although nickel-titanium (NiTi) instruments have an excellent canal centering ability because of their high flexibility,
their shaping ability is inferior to stainless steel instruments4. Therefore, NiTi instruments are used with an endodon-
tic motor that enables efficient shaping, and the time required for preparation is markedly saved compared with
manual preparation5. On the other hand, NiTi instruments may exhibit damage and fatigue without accompanying
any visible signs of deformation6. Thus, NiTi rotary instrumentation should be performed carefully during continuous
rotary motion to avoid instrument separation.

Manual rotational maneuvers and excessive pressure are the major causes of instrument

separation and perforation in the canal wall7. Moreover, rotary preparation either by hand or mechanical




instruments can cause cracks in the root by screwing into the canal wall8-11, which may result in postoperative
pain and apical periodontitis.

Only a few contra-angle handpieces generating vertical movement without rotary movement have been used in
a clinical setting12. They are not commonly available because vertical movement does not carry good shaping
ability, unlike rotary movement.

To establish a safe, quick, and reliable way of canal preparation, we devised a novel contra-angle handpiece that
solely used vertical movement driven without an endodontic motor. In this study, to apply the handpiece
broadly into practice, the amplitude of vertical movement and varied conditions were evaluated.

CONCLUSIONS

The vertical movement of the newly developed contra-angle handpiece exhibited efficient canal preparation and
negotiation when used with a manual H file. Under the current experimental conditions, the handpiece could
. Atic mish . . : o

lion.and canal wall perforation during preparation, which can offer promising outcomes in clinical application.
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