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A ddH R oY Fue EF 2E77)
AMEE T 93, B 279 weh 2ol o
FoHA Hauga 9o B AfdE o F79
Ed 2875 o] &3t Uate] 29 B EYH E
AfE FYstel AzAPE ARk A% BEA
F B3 2V S B3 A4HE A4 EAg
of g xtolgte st B 24719 g
=E Hla, wAst At sl

Nz & U

= Pentaborn(Mediscitec,
Incheon, Korea) UYZHE 27 40mm, Z°|
12.0mme] A 20715 o] &3ttt

) 9ZHE AYF (Implant abutment) (Fig. 2)

Pentaborn(Mediscitec, Incheon, Korea) 27
4.5mm, A& =°] 30mmel YA FA18 A3
(Screw abutment) 207} & A}-&-3}9A T}

I
PSHE nAGA S} AW FE Akl el &
A ERal

= 3 TFY AR EZ 24719 A /Y
TE EA 2H7E o] &3t
@ A2 E= 247] (Brénemark system DEA020

Torque Controller, Nobel Biocare AB, Goteborg,

Sweden)

@ B3 HW 3k A3k A=A (Pentaborn, Mediscitec,

Incheon, Korea)

@ B3 EA] A (Straumann, Basel, Swiss)
@ FEZY= EZ AA (Torq Control Ref.

15000, Anthogyr, Sallanches, France)

2. O g
(1) AlsAe] Az

) 9ESHE 1%

U FH HNEE A Hal dEE
914 A (EXAFINE  PUTTY  TYPE, GC
Corporation., Tokyo, Japan)E ©]-&3t] & A
sttt EHEE X HE Auo]oE o] &
sto] AW F4lo] HEE PMMA A7t5dE
@7 (Ortho-jet. Lang Dental Manufacturing Co.,
Inc. Wheeling, U.S.A)= o] &3lo] YZHE 1%
Aol yrpite] A7 =% 1T (Fig. 4).

PAEZ L 20mmx20mm=<20mme] 7§ A
7} H2E gololEs &g 71zl Adr] 9 An}
7] (Exakt-Cutting Grinding System Apparatebbau,

—_

Fig. 2. Implant abutment.
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Branemark

Pentaborn

Anthogyr
(* Branemark: Nobel Biocare Electronic torque controller)

Fig. 3. Torque generating devices.

Fig. 4. Resin block specimen.
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@3) AUlF YAk 27} o] whE 2 7hz}
91 =9 EAy% 3% (Fig. 5,6, 7)

TR B3 2475 o] &3t 27 A
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EAge S8tk AdF YALE ol ‘df
T 277 1029 At 8-S Fa, 47t
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A wrEsi Z9 BEAgks SF e 47t
B3 2A7vt AEFHE A]ﬁ% 57/W4 FH) 8t
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Fig. 5. Digital torque gauge.

3. S 24

Z4zke] EA 2470 e EY EAGE H|
w3sl7] ¢a A SPSS 14.0K for WindowsE A&
sttt 72t Bz, 24 Sled, AE 3
frold 9 2 a5 dellAe 54 S fo
= AA37] fete wHESH o] e TAE
(Repeated Measured ANOVA)S ©]-&-3}0] 95%
oA HEsdth Ad o ko] Aol
Tukey testZ ©]-&3st] ARFEA] oF3itt.

r\l

Mo
fF do 12 ox

Z 1

Az Ak 2 B3 2479 £9 EAY
< Table I, O} 2o} 2F A 23APE E3 E=
HEaE 71F 2 3(Q0Nem) I} vl wsle] B
Branemark®] 9.5%, Pentaborn®] 2.6%, ITI7} 7.1%,
Anthogyr7} 9.6%2] 2 Ab&< Ko gk
2 H|w3te] E u, Pentaborno| 7} H& 23}
&5 B3 Anthogyr/} 7Hd H& oa&S H

Fig. 6. Specimen-holding apparatus.

Fig. 7. Custom made Torque gauge.
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gt =3 HUYES  Brinemarke] 17.0%,
Pentaborn®] 23.0%, ITI’} 5.0%, Anthogyr7} 12.5%
9 oA&S B, =4 AL Branemark©]
24.0%, Pentaborn®| 14.5%, ITI7} 15.0%, Anthogyr
7} 250%°] eak&2 Ueplidth 5% H o gkl
Me IT7F 71 @& @288 H.31 31 Pentaborn
o] 71 L oA&S HYom, &4 gk
A& Pentaborn©] 7Y W& abES HN
Anthogyr”7} 74 = 8

HHESA o] e
g A3 g Sl we} S ghol] Aol gl
T, 9 Bgeel B3 270 mEh 43kl
zkol7b e AR yvEwow, JhA-3 &3
A% A EA 2470 wpet S ghel] 2fol 7t
UE Ao Z BT (Table I, IV).

Tukey testZ H] w3t #S o] AFEEA o
SH 2 A& EH ITI, Branemark, Anthogyr &
3 z247] e SAACR Fod FLEe
Zpol 7} #2AE A ¢ksk oL} Pentaborn B FA

Table I. Detorque values (Mean+SD Ncm)

e e A TR B3 249 sAAHCR

Fol AHw Aol7t 9

1

.

Ao ey

(Table V). Pentaborn £ Z2&7]7} 71537} 1]
2 A 7P T AnE B3, 1T
Brénemark, Anthogyr E3 47| 2.2 7|53
o ZH AHE H Aoz YEyTh

Dartorque vahios {Mom]
3y = B 3 B

Mumka of MsasursEnanis

Fig. 8. Changes of detorque values

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Branemark 19.13+1.41 17.44+1.82 17.70+2.13 17.86+1.37 18.44+1.47
Pentaborn 19.87+1.42 20.05+1.14 20.47+1.72 21.50+1.88 20.66+1.59
ITI 18.51+0.78 17.74+0.66 19.02+1.24 18.79+0.79 18.86+0.94
Anthogyr 18.16+1.37 18.48+1.36 16.91+1.90 18.24+1.50 18.61+1.51

Table I. Mean, maximum and minimum detorque values (Ncm)

Mean(Error rate)

Max(Error rate)

Min(Error rate)

Brénemark 18.11(9.5%) 23.40(17.0%) 15.20(24.0%)
Pentaborn 20.51(2.6%) 24.60(23.0%) 17.10(14.5%)
ITI 18.58(7.1%) 21.00(5.0%) 17.00(15.0%)
Anthogyr 18.08(9.6%) 22.50(12.5%) 15.00(25.0%)
162 CHOMRIE2E ) IS etelal Al 243 25, 2008



=30 QE2tE £ FEV(O] HEtM Hlu
Table II. Tests of Within-Subjects Effects
Source Typelll Sum df Mean Square F Sig.
of Squares
Number of measurements Sphericity Assumed 860.222 29 29.663 54.910 .000
Greenhouse-Geisser 860.222 6.622 129.898 54.910 .000
Huynh-Feldt 860.222 13.910 61.841 54910 .000
Lower-bound 860.222 1.000 860.222 54910 .000
Number of measurements Sphericity Assumed 111.785 87 1.285 2.379 .000
* Torque controllers Greenhouse-Geisser 111.785 19.867 5.627 2.379 .002
Huynh-Feldt 111.785 41.731 2.679 2.379 .000
Lower-bound 111.785 3.000 37.262 2.379 .108
Error Sphericity Assumed 250.656 464 .540
(Number of measurements) Greenhouse-Geisser 250.656 105.957 2.366
Huynh-Feldt 250.656 222.564 1.126
Lower-bound 250.656 16.000 15.666
Table IV. Tests of Between-Subjects Effects
Source Typelll Sum of df Mean Square F Sig.
Squares
Sample 212549.3 1 212549.3 17890.190 .000
Torque controllers 592.938 3 197.646 16.636 000
Error 190.092 16 11.881
Table V. Post Hoc Multiple Comparisons
Torque controllers N Groups
1 2
Tukey HSD*"™ Pentaborn 5 20.5087
ITI 5 18.5827
Branemark 5 18.1133
Anthogyr 5 18.0813
Sig. 1.000 .600
USRS etetolXl 2434 28, 2008 163
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Comparison of Accuracy of Implant Torque Controllers

Dae-Gon Kim, Lee-Ra Cho, Chan-Jin Park
Department of Prosthodontics, College of Dentistry, Kangnung National University

Tightening of the screws in implant restorations should be accurate and precise. If applied torque is too low, screw
loosening would be occurred. With too high torque, the screw fracture might take place. Various torque generating devices
are developed and employed to apply a proper torque. The purpose of this investigation was to determine and compare
the accuracy of the torque controllers.

In this study, 4 types of torque controllers were used; electronic torque controller, torque limiting device, torque indicating
device and contra angle torque driver. Digital torque gauge was employed to measure the de-torque value. Thirty cycles
of tightening and loosening were done with each torque controller.

All implant torque controllers have shown slight errors and deviations. The torque liming device exhibited the most
accurate data. No significant difference was found among the mean de-torque values of the electronic torque controller,
torque indicating device and contra angle torque driver.

In the limitation of this study, it would be recommended that the implant torque controllers should be checked whether
uniformed and precise torque can be generated and a measuring error should be corrected.
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