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Screw Loosening of Various Implant Systems

Jin-Soo Ahn, In-Ho Cho, Ju-Hwan Lim, Heon-Song Lim
Department of Prosthodontics College of Dentistry, Dankook University

Dental implant systems have shown many post-surgical problems and One of the most frequent problem is screw
loosening. To reduce screw loosening, a number of methods have been tried and recently fundamental modification of
fixture-abutment connection structure was developed and used the most frequently. Former implant system structure, such
as Brdnemark, had external hex with the height of 0.7 mm and later, fixture with external hex of 1.0 mm height and
internal hex structure were developed. In addition, the method of morse taper application was introduced to reduce screw
loosening.

In this study, the level of screw loosening of each implant systems was compared based on the vibration loosening
measurement of abutment screw of each implant systems.

Analysis of measured value was performed using 3 kinds of methods, (i) Percentage of average of initial 3 times
loosening-torque value(initial loosening value) to tightening-torque of 30 Nem, (ii) Percentage of loosening-torque value
after 200 N strength loaded(experimental value) to initial loosening value and (iii) Percentage of experimental value to
30 Nem of tightening-torque. Each result of analyses shows the value of initial loosening, loosening by repetitive load
and final loosening level.

The results of this study were as follows.

(1) Percentage of initial loosening value to tightening-torque was increased in order of 0.7 mm external hex, 1.0 mm
external hex, internal hex and internal taper and all values between each groups showed statistical significance (p <
0.05).

(2) Percentage of experimental value to initial loosening value was increased in order of internal hex, 0.7 mm external
hex, 1.0 mm external hex and internal taper. Value of internal taper showed significant difference with that of 0.7
mm external hex and internal hex (p<0.05).

(3) Percentage of experimental value to tightening torque was increased in order of 0.7 mm external hex, 1.0 mm external
hex, internal hex and internal taper. Values of all groups showed statistical significance (p <0.05) except between the

groups of 1.0 mm external hex and internal hex.

Based on those results, there was no significant difference of loosening-torque by repetitive loading except internal taper.
It is supposed that implant system with high resistant capability against initial loosening could be recommended for clinical
use. In addition, in case of single implant restoration, 1.0 mm external hex or internal hex could be recommended rather
than 0.7 mm external hex, and the use of internal taper would be the most useful way to reduce screw loosening.
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1) 915 57 H (External hex type)
@D 0.7mm hex height
Avana® fixture (Osstem Co., Ltd., Korea)
Gold UCLA abutment
(Osstem Co., Ltd., Korea)
Titanium screw (Osstem Co., Ltd., Korea)
@ 1.0mm hex height

Biohorizons® fixture

(BioHorizons implant Systems Inc., U.S.A.)
Gold UCLA abutment

(BioHorizons implant Systems Inc., U.S.A.)
Titanium screw

(BioHorizons implant Systems Inc., U.S.A.)

2) W5 e (Internal type)
@ WS =7 FE (Internal hex type)
Paragon® Screw-ventTM fixture
(Paragon implant company, U.S.A.)
Gold UCLA abutment
(Paragon implant company, U.S.A.)
Titanium screw
(Paragon implant company, U.S.A.)
@ Internal taper 3 El
3i® TG OsseotiteTM fixture
(Implant Innovations Inc., U.S.A.)

Cement-retained TG post abutment
(Implant Innovations Inc., U.S.A.)

(2) Block

Loading machine®]| XJZ}E ZF NEF Tx15x
20mm<] moldol] Z} A ZALY] AZHE A 1070
ANE Je] 2o HEE surveyorg °o]-&, clear
resin(Jet acrylic, Lang Dental MFG. Co., Inc., U.S.A.)
o7 wjEste] A3k th(Fig. 1).

(3) 5 Bd=

= 3= (Degudent® G, Degussa, Germany)= ©]-&
Aot Al 1 oA R AR agE A
Fol 1imm= HAES PSS o W TG
Osseotite TM+= A|=¥-5 55 & 38le] $mm= A%}
st A AT A (Temp-Bond, Kerr®, U.S.A)% g2
33l th(Fig. 2, 3).

Fig. 1. Resin block

Fig. 2. Diagram of implant prosthesis (right: TG
OsseotiteTM)



Fig. 3. Implant prosthesis

Fig. 4. Torque gauge (Tohnichi MFG. Co., LTD.,
Japan)

(4) Torque gauge (Tohnichi MFG. Co., LTD., Japan)

9 318 S SAse ASEAZA, HA0.05
kgfemoll Al Hd 3.6 kgfemZ7bAl ASo] 7}s538f
A THFig. 4).

(5) Loading machine (Instron 8871, Instron
Corporation, U.S.A.)
RsdsRE dake

< 7heFSith(Fig. 5).
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Fig. 5. Loading machine (Instron 8871, Instron
Corporation. U.S.A.)
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Table 1. Classification of experimental groups

Grou Connection Loadi Number of
P type R specimen
External 0
1 10
0.7mm hex 5400
External 0
2 10
1.0mm hex 5400
Internal 0
3 10
hex 5400
Internal 0
4 10
taper 5400




Fig. 6. Diagram of loading point and stylus
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Table 2. Results of measurement according to group (unit: N-cm)

No. Ist  2nd 3rd  Average Final No. Ist 2nd 3rd Average Final

Groupl 1 235 238 232 235 21.2 | Group2 1 254 264 252 25.7 244

2 229 223 222 22.5 213 2 26.1 251 243 25.2 223
3 222 219 221 22.1 20.2 3 257 259 263 26.0 24.5
4 231 227 230 22.9 21.9 4 249 252 247 24.9 233
5 238 229 225 23.1 21.4 5 250 251 257 25.3 23.8
6 232 228 227 22.9 21.5 6 250 242 244 24.5 22.7
7 240 244 234 23.5 22.1 7 253 247 249 25.0 23.6
8 227 236 232 23.2 21.2 8 251 249 260 253 23.4
9 223 214 231 223 21.2 9 252 252 245 25.0 223
10 224 228 232 22.8 20.7 10 249 248 254 25.0 233
Average 23.0 229 229 22.9 213 Average 253 252 251 25.2 234
No. Ist  2nd 3rd  Average Final No. Ist 2nd 3rd Average Final

Group3 1 240 265 241 249 22.3 | Group4 1 317299 298 30.5 33.9

2 255 282 279 27.2 253 2 31,5 312 305 31.1 28.9
3 27.6 267 259 26.7 22.6 3 320 295 292 30.2 324
4 260 264 253 25.9 244 4 30.0 29.7  29.0 29.6 315
5 264 271 28.0 27.2 25.2 5 30.5 31.0 292 30.2 27.0
6 251 259 2538 25.6 22.4 6 298 302 30.0 30.0 28.0
7 253 260 262 25.8 23.6 7 295 292 309 29.9 27.9
8 262 212 270 26.8 23.5 8 30.5  30.6 308 30.6 29.5
9 259 263 26.0 26.1 24.5 9 332 340 329 334 359
10 258 249  26.1 25.6 23.6 10 307 29.8  31.1 30.5 293
Average 258 265 262 26.2 23.7 Average 309 305 303 30.6 304
WEEo iy RTWAE o9 Table 33 32 Table 3. Mean and standard deviation  of
o] YERGTE 135(76.21)001 4 435(101.01) 0.2 Z< Percentage of initial loosening value to
2 2 72h5 Yehlon, Fig 9% 44| 1= tightening—torque (unit: %)
olth. Group Mean SD
Table 49} 5+= 2} w3be] YT e 27])& 1 ool 59
YA W59 one-way ANOVAS} multiple range
2 83.94 1.37

teste] A2 A, WE-go] 7HF T a2 47(102.01)
oo, BE F7k] oA olE BTt 3 87.25 257
(p<0.05). 4 102.01 3.52
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Table 4. Results of one—way ANOVA test for Percentage of initial loosening value to tightening—torque

Sum of Squares df Mean Square F Sig.
Between Groups 3506.533 3 1168.844 199.549 0.000
Within Groups 210.867 36 5.857
Total 3717.400 39
(unit: %) (unit: %)
105 100
100 95
95 90V
90 85V1
85 8of
80 75¢ ]
75 70f]
70 65(

65 Group 1 Group 2 Group 3 Group 4

Group 1 Group 2 Group 3 Group 4

Fig. 10. The mean value of Percentage of

Fig. 9. The mean value of Percentage of Initia experimental value to initial loosening
loosening value to tightening—toraue value
Table 5. Results of multiple range test for Table 6. Mean and standard deviation of Percen—
Percentage of initial loosening value to tage of experimental value to initial
tightening—torque loosening value (unit: %)
Group 1 2 3 4 Group Mean SD
1 1 93.49 1.93
2 * 2 93.83 2.07
3 * * 3 91.45 4.11
4 * * * 4 99.28 7.69
* 1 denotes pair of groups significantly different at the 0.05
level
Table 7} 8 7} w3be] 27]1&d Aol vigh 2
2] 9252 one-way ANOVAS} multiple range test
2) 2/ EDA ] g APH (e FE T X)) o] A, Mtgo] 7 F T 417(99.28)°1 9
WE o] Bl A} o 47599.28)°] 13%(93.49) 2 3H(91.45)F 2]
Bl ZAT 2/ ERA) o Agx  AAE FHolE HATH<0.05)
HEEe] Fod EFRAE T Table 63 2
o] LhERRTE 374(91.45)0] 7P WS S UEo () UEA i dAA(HEsHE F SHA)
v 45£(99.28)0] 71 2 gk YERARIT Fig 10& g A A
=9 7319 Tgxolc} 2 AN 48 2dEae] o A8 1)



Table 7. Results of one—way ANOVA test for Percentage of experimental value to initial loosening value

Sum of Squares df Mean Square F Sig.
Between Groups 336.193 3 112.064 5.336 0.004
Within Groups 756.111 36 21.003
Total 1092.304 39
Table 8. Results of multiple range test for Table 11. Results of multiple range test for Per—
Percentage of experimental value to centage of experimental value to
initial loosening value tightening torque
Group 1 2 3 4 Group 1 2 3 4
1 1
2 2 *
3 3 *
4 * * 4 * * *

* :denotes pair of groups significantly different at the
0.05 level

Table 9. Mean and standard deviation of
Percentage of experimental value to
tightening torque (unit: %)

Group Mean SD
1 70.91 1.82
2 77.87 2.57
3 79.13 3.66
4 101.43 9.67

g0 Py ¥EHAE U9 Table 994 o]
UERETE 1557091014 435(101.43) 0.2 ZFs
& s YER e, Figure 112> S92 39 13
Tolt},

*:denotes pair of groups significantly different at the
0.05 level

(unit: %)

105
100
95
90
85
80
75
70
65

N

N

Group1 Group2 Group3 Group 4

Fig. 11. The mean value of Percentage of experi—

mental value to tightening torque

Table 10. Results of one—way ANOVA test for Percentage of experimental value to tightening torque

Sum of Squares df Mean Square F Sig.
Between Groups 5253.579 3 1751.193 59.982 0.000
Within Groups 1051.032 36 29.195
Total 6304.611 39
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