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) Y9ZHE 1A (Implant fixture)
E 1% A= M (Shinhung, Seoul, Korea)
A7 4.0mm, Z°] 12.0mme] 1% A 8071

A ZHE A )5 (Implant abutment)

2173 55mn, *& =°] 3.0mn <! Shinhung
Implant M(Shinhung MST, Wonju, Korea) 9 =&
E AWE  §A3 AU F(cement-retained
abutment) 807] & AF&-3}T).

3) B3 2427]

UZHE nGA o AFE Al oaf o
2 o) AZIAAN ANG £2E 7HE 4 9
A Fie 7% B2 2dv]¢ @ TR A
A4 B2 24712 o] $3arh
O E= Hoigt Al A (Torque Limiting

Device, TLD, Shinhung M, Seoul, Korea)

@ EZA %A AR (Torque Indicating Device,

TID, Nobel Biocare AB, Goteborg, Sweden)

Fig. 1. Implant fixture.

TUI=SEUSIAl 26 45, 2010

Fig. 2. Implant abutment.

@ FZEZHY= EZ A (Contraangle Torque
Device, CA, Torq Control Ref. 15000, Anthogyr,
Sallanches, France)

@ AR &3 22 7] (Electronic Torque Controller,
ETC, Branemark system DEA020 Torque
Controller, Nobel Biocare AB, Goteborg,
Sweden)

2. 2 B

1) Ao Az
DO YZHE 1%

T4 FH o HAES A f Ay
01/} (Exafine putty type, GC Corporation.,
Tokyo, Japan)E ©] &3t 82 | &8t th o
EUEE A I AHolo]E o] &ste] AW
FH o] HrE Zejvgveelad Y o]E 27t
%3138 2 % (Ortho-jet. Lang Dental Manufacturing
Co., Inc. Wheeling, USA)S o] &3lo] YZHE
A Yrpste]l A7 =5E 4 AT

A E5-2 20mmx20mn*20mme] 7 SHA 7} =
TE tojolEs ¥ 7k Ady] 9 Anp]
(Exakt Cutting & Grinding System Apparatebbau,
Norderstedt, Germany)<} 600, 800, 10008 AFEE
o 5ol WA Ak 5 23 A7) 4
197 A gekm AF S

Fig. 3. Abutment screw.
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Torque Limiting Device, TLD

Torque Indicating Device, TID

Contraangle Torque Device, CA

Fig. 4. Torque generating devices.

Fig. 5. Resin block specimen.

PEEESTIEE:

2% ngAe) ARFE wEH o2 3H Y g
Fap) Aol ABE 2 YANE ol 83l
s Beepl FAAAT

422

Electronic Torque Controller, ETC

77ke) AN F5 JSHE ng Ao A2sS
th & /e Ax] BEa 279 Al FRE
TE Ed 2HVE o]l &sto] JEHE 47
o] AYFE 20Neme] 3 o7 nH st
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EGEJE Olstt Q22E E922)(9] Hl

Fig. 7. Digital torque gauge.

3) At Ak 293 &
H By =4
T B3 A7 E o] &3] 2% Ay
TE BE 1A Y EA SH7I(MGTL,
Mark-10 Inc., New York, USA)S o] &3dlo] =3
Ef’-%k£ SA oAtk AT YALE Zoja
T Z717HA] 1029 ’\]7} A e Fa, 747t
Alfubeh At YAk 293 E-E F 203]
A drEse £ EAghS Sty 44
EA 2AE7|n JEHE Alud% 20744 £
sto] At Vake] 29 B 9 S RS}
At

HERSEEE

Of

Fig. 8. Custom made torque gauge.
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2e) B2 2470 BE Y B
JJ_O]—7] 984 SPSS statistical Software for
Windows (release 17.0, SPSS Inc., Chicago, U.S.A.)
£ AH&ste] BAA ST 24 EA 247,
=% A4 "Wﬂ s -4/“ 9 7} a5 WA
$o192 PHa7] ajo] 9

A F-AHE-2 (Repeated  Measured
ANOVA)E ©]g3to] 95% folfwolA ASst
Atk AE 7 7k Zol= Tukey testE ©]-8-3}

7 Az EY EA Ho g 7l 29
#X(20Nem) ¥} H] a5} Eﬂd B3 FHugk Alg
A7V 22%, B FA FA 7} 14%, ZEZHYF
B3 ARFAL 12%, A ES 2477
14%°] Qab&g B3 Haanto 2 vlwste
B, E2 Ak Al FA0F b w2 At
&< B3 B3 BA] AX e} HAA BT 247
7F B3 Qabg S Helon ZEZYYF B

ZA7I7} 7P B oSS HA Y, EA
3k Al A& AL YA Al T/ ER
ZA7EY A& AR AT ol H g
7Age 24 HugdME g 4 glon B
3 A A AX = 14%, EI EA ZX|7}
9%, ZETGRF EF 2A4AA7} 8%, A EA
ZH77} 8% LAE&S Bt 24 Harghe
E3 AUk Al A= 35%, EF EA] A7}
21%, ZEZYZF EA 2H4AA7} 16%, A4 E
3 Z2A717F 31%9 k&S HT} (Table I,

HEZo] e BAHEA Y A &3 A

4 A3} W 550 ghet 2ol 2ol 7t 99
A, W2 G4oh w2 2470w} 243k
Aol7k e Aew vegton, A Ev

A4 Az B3 2474 web 23 gkl 2o 7}
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Table 1. Mean(+SD) detorque values unit:Nem
TLD TID CA ETC
Sample 1 14.0+1.4 16.0+0.8 17.2+1.3 16.7+1.0
Sample 2 15.2+0.6 16.8+1.0 17.0+1.2 13.9£0.5
Sample 3 15.9+1.0 17.5+0.8 17.4+1.2 16.3+1.3
Sample 4 13.1+1.0 15.9+1.0 18.2+14 17.8£1.7
Sample 5 15.5+0.9 16.4+0.8 16.8+1.4 17.2+1.3
Sample 6 15.7+0.7 15.9+0.8 18.2+1.2 17.0+1.2
Sample 7 15.7+1.1 16.6%1.1 18.2+1.3 17.7£1.3
Sample 8 16.1+1.2 17.2+0.8 17.0+1.4 17.1+£0.9
Sample 9 15.3+1.6 17.3+0.8 18.0+1.2 16.8+1.1
Sample 10 15.0+1.4 17.5+0.9 17.2+0.9 16.9+1.2
Sample 11 16.4+0.8 17.2+0.7 18.0+0.6 16.9£1.2
Sample 12 17.2+0.6 17.1+14 17.3+£1.0 17.3£1.0
Sample 13 17.3+0.9 17.3£1.0 18.4+0.9 18.5+1.2
Sample 14 16.5£1.0 17.31£0.8 18.2+0.8 17.7£0.9
Sample 15 16.1+1.1 17.6+0.8 18.0+0.8 18.3+0.7
Sample 16 14.8£1.5 17.9+0.8 18.1+0.7 17.9£1.6
Sample 17 15.5+1.3 18.3+0.9 17.310.9 18.2+0.9
Sample 18 16.4+1.4 17.8+1.2 17.4+0.9 17.6+1.0
Sample 19 15.2+1.1 18.3+1.2 17.6+0.7 16.1+0.9
Sample 20 15.7+1.1 17.3+1.1 18.3+0.9 18.0+0.9

¥ TLD: M, TID: Nobel Biocare, CA: Anthogyr, ETC: Branemark

Table 1. Mean, maximum and minimun detorque values unit:Nem
TLD TID CA ETC
Mean (Error rate) 15.6(22%) 17.2(14%) 17.7(12%) 17.2(14%)
Max (Error rate) 17.3(14%) 18.39%) 18.4(8%) 18.5(8%)
Min (Error rate) 13.135%) 15.921%) 16.8(16%) 13.931%)

% TLD: M, TID: Nobel Biocare, CA: Anthogyr, ETC: Branemark
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Table Il. Tests of Within-Subjects Effects

T I M
Source P sum df can F Sig.
of squares Square
Sphericity Assumed 594.012 29 20.483 2.066 0.001
Greenhouse-Geisser 594.012 1.251 474711 2.066 0.150
Number of measurements
Huynh-Feldt 594.012 1.312 452.593 2.066 0.148
Lower-bound 594.012 1.000 594.012 2.066 0.155
Sphericity Assumed 977.443 87 11.235 1.133 0.192
Number of measurements  Oreenhouse-Geisser 977.443 3.754 260.378 1.133 0.345
* Torque controllers Huynh-Feldt 977.443 3.937 248.246 1.133 0.345
Lower-bound 977.443 3.000 325.814 1.133 0.341
Sphericity Assumed 21,856.012 2,204 9.917
Error Greenhouse-Geisser 21,856.012 95100  229.822
(Number of
measurements) Huynh-Feldt 21,856.012 99.747 219.114
Lower-bound 21,856.012 76.000 287.579
Table IV. Tests of Between-Subjects Effects
Type 1II Mean )
Source df F Sig.
sum of squares Square
Sample 673,289.701 1 673,289.701 28,464.709 0.000
Torque controllers 1,689.607 3 563.202 23.811 0.000
Error 1,797.665 76 23.653

de Ao HAY (Table IMI,IV).

Tukey test= H|w g ¥ F o] AREEA o
FHlm A% By B3 B4 AR, ZEHYZ
B3 2ARA, A B3 247] el EAA
o2 §o3 Pl zjo)r} BAE R Fgro
U B3 gk Al AR AE aE A FF
o B3 2479 BAACR Fol3 ool
Aol 7h e ALe2 JERT) (Table V).

WHE3 olt) A He H kS Pl EA

TUoI=SSUSAl 26& 45, 2010

28710 & F4% «1 Wsts oz Yeh
HA AARoz 4 3o 29 EA Y ut
vl o] #EH AL u% EA XA ZX e}

EgdZ B3 24 A, B2 HU@k A TAA
o Hlg] Azt B3 247 & A o] dUA
o7 AL 4% W9 W(16.5-17.5Nem)o A EH
EAgke §A7F A=A vl B3 Uik
A FA et B B FA = BEARY] A7
Bo}h Fgletn A &H o o] FoAT (Fig 9).
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Table V. Post Hoc Multiple Comparisons

Groups
Torque controllers N
1 2

TLD 20 15.366

TID 20 16.960
Tukey HSD(a,b,c) CA 20 17.044

ETC 20 17.627

Sig. 1.000 0.091

¥ TLD: M, TID: Nobel Biocare, CA: Anthogyr, ETC: Branemark

Detorque values (Ncm)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Number of measurements

TLD: M, TID: Nobel Biocare, CA: Anthogyr,
ETC: Branemark
Fig. 9. Changes of detorque values.

190
180
170
160
150
4.0
120
12.0
Lo
100

Detorque values(Ncm)

AT

1234586 78 91011121314151617 1519 20

Number of samples

Fig. 10. Torque Limiting Device, TLD(M) samples

426

detorque values.

Detorque values(Ncm)

123458 7 8 91011121314 151617 1819 20

Number of samples

Fig. 11. Torque Indicating Device, TID(Nobel-

Biocare) samples detorque values.

Detorque values(Ncm)

200

=0

14a

120

o0

123456 7 8 91011121314151617 1819 20

Mumber of samples

Fig. 12. Contraangle Torque Device, CA(Anthogyr)

samples detorque values.
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160
140
120
100
1234

56 7 8 910111212 14151617 1819 20

Detorque values(Ncm)

Number of samples

Fig. 13. Electronic Torque Controller, ETC
(Branemark) samples detorque values.
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Comparison of Implant Torque Controllers using Detorque Value

Yoon-Hyuk Huh, Lee-Ra Cho, Dae-Gon Kim, Chan-Jin Park
Department of Prosthodontics and Institute of Oral Science, Gangneung-Wonju National University

Various torque generating devices have been developed and employed to apply a proper torque. These devices are usually
calibrated by the manufacturer to apply appropriate torque levels for their specific implants and attachments. 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; torque limiting device(TLD), torque indicating device(TID) and
contra angle torque driver(CA), electronic torque controller(ETC). Digital torque gauge was employed to measure the
de-torque value. Thirty cycles of tightening and loosening were repeated with each torque controller.

All implant torque controllers have shown slight errors and deviations. The contra angle torque driver exhibited the most
accurate data.

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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