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Effect of Cyelic Loading on the Loosening of Abutment Screw

Kang-Nam Khn}, Nam-Kyu Kiml, Tae-Sung Bael, Seok-Kyu Choig, Gyeong-Ho Ryoo3, Kwang-Bwun Park*

lDepl. of Dental Biomaterials and Institute of Oral Bioscience, School of Dentistry,
Chonbuk National University, Chonju 361-756
2l\/i(:g,agen Co.,, Lid,, BGwangju Mir Dental Hospital, 4Daegu Mir Dental Hospital

This study was performed to evaluate the effect of cyclic loading on the loosening of abutment screw. Three implant system
with external connection of 3i {Implant Immovation Inc, USA; TI), Avama (Osstemn Implant Co, Lid, Korea; AV), and Megagen
(Megagen Co, Korea; ME) and five different sbutment screws of two pure titanium screws (Avana: AT, Megagen: MT), TiN-coated
titanium sceew (Megagen: MN), Teflon-coated titanium screw (TorqTite, Steri-Oss, Nobel Biocare USA Inc, USA: ST), and Gold
alloy screw (Gold-Tite, 3i, Implant Tnnovation Inc, USA: GT) were used. Each abutment screw was fightened with closing torque
value of 32 Nem. The cyclic compression load of the amplitude range of 2 to 250 N was applied at 1 g eccentric using dynainic
testing machine (Model 8516, Instron, USA). Frequency of load cycles was 10 Hz and detorque values affer 2x10° cycles were
measured using digital torque gauge (9810P, Aikoh Engineering Co, Japan). Abutment screw surfaces were examined using a
scanming electron microscope (S-4700, Hitachi Co, Japan). Static detorque values of AV and ME groups indicated significantly high
differences to that of T group (P<0.05). However, they did not show significant differences after eyclic foading (P>0.05). Static
detorque values of titanium screw groups (AT and MT) showed significant differences to that of gold-alloy sceew group (GT)
{(P<0.05). However, MN group indicated significantly lower marks among others after cyclic loading (P<0.05). The titanium screw
groups of AT and MT showed uniform machining traces, but the goldalloy screw group of GI' showed relatively smoother

surface.
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Table 1. Implant systems usad in this study

Self-Tappi
Implant system ? appilE Cemented Abutment Abuiment screw Code Manufacturer
Fixture
3 LTX413 APP452G UNIHG Tl Implant Innoviation Inc, USA
Pure titaniut
Avana BFR 413 {éi};;;}um ASR200 AV Osstem Implant Co, Litd, Korea
P titant
Megagen LRDR 4013 ure ttatim RCS200 ME Megagen Co, Korea

RCH618)

Table 2. Abuiment screws used In this study

Implant system Abutment screw Code Manufacturer
Avana Pure titanium {ASR200) AT Osstern Implant Co, Ltd, Korea
Megagen Pure titanium MT Megagen Co, Korea

RC5200
Megagen TiN-coated MN Megagen Co, Korea
Steri-Oss TorqTite 5T Nobel Biccare USA Inc, USA
3 Gold-Tite GT Implant Innoviation Inc, USA

Fig. 1. Device for fixing of implant fixturs.

Fig. 2. Digital toraue gauge (08107, Aikoh
Engineering Co, Japan).
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Tabie 3. Detcraque values before and after 2x10°
cycles of 250 N at 1 ea eccentric

Group  Before (Mean+SD) After (Mean+8D)

TI 23.8+1,38% 21.1+0.87%
AV 28.8+1 44" 23.6+1.89%
ME 20.6+1.45" 24.3%1.24%

* Means in each column designated with the same
superscript are not  significantly  different(P>0.05,
ANOVA, Tukey's test).

b

Fig. 3. Speciman holder {a) and Dynamic testing machine (b).
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Table 5. Detorque values by screw type before
and after 2=106 cycles of 260 N at 1
o eccantric.

Group Before (MeantSD) After (Mean+SD)

AT 27.1+£1.74A 22.9+1.78A
MT 27.8+1.38A 23.77+1.67A
MN 25.7+0.78AB 15.5+2.96B
ST 25.2+0.60AB 22.1+1.94A
GT 24.3+£0.97B 21.7x1.67TA

* Mceans in each column designated with the same
superscript  are  not  significantly  different(P>0.05,
ANOVA, Tukey's test).
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(d)

Fig. 8. Scanning elsctron micrographs of abutment screws.
(@) AT, (b)Y MT, (c) MN, {d) 8T, and (e) GT
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