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Table I. Abutment materials used in this study

=13=5!
o -

=
I-O

SER]

o= (Fig. 1, 2).

UZHE v A= 757 abReke] 3.75%
10m(AIFA110; Osstem, Co. Seoul, Korea)E A}
gallon &5 Al BLE W9s] npEEd <
3 nAsE HEA 15 At agstTt.

At Wb HEbs g5 WAHOsstem Co. Litd.
Seoul, Korea) 2 242 90% Ti, 6% Al, 4% Vn<
= wojgith

s71Pe dETE

A= stea A7) fste] Al A9 22
Aol E Z=A(CMM16-K050, Dana load
cell Co. Ltd. Seoul, Korea)< 54~ Al 2}ak #] 1of] %
2kse] 1 3k eIy A o8 (Indicator DN10. Dana
load cell. Ltd, Seoul, Korea)® =%3lo], i
200N(& 2150N, i 250N)<] WHE- 3152 71381
t}, FHFetES 200NC2A o= Hi A A
25 150N, &35 300N &3 ol sld= =
golt},

Size Composition Manufacture
Group 1 5X6X8mm Acucera Ltd, Seoul, Korea
Ceramic
Abutment
Group 2 5x6x8mm  Type III gold alloy Super 72; Sumin Dental

Gold abutment

Co, Busan, Korea
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Fig. 1. Shape and size of abutment.
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Fig. 2. Abutment and screw.

Fig. 6. Abutment and cylinder.
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Table II. loosening torque value according to screw and opening/closing cycles

Source Frang of freedom Square of mean F p

sample Hypothesis 1 843.483 837.430 .000
error 20 1.007*

no Hypothesis 4 1.480 1.969 107
error 80 152

Sequence Hypothesis 20 1.007 1.340 180
error 80 152

No*sequence Hypothesis 80 752
error 0 N

Table III. difference of loosening torque value according to the number of opening/closing cycles

Source Frang of freedom Square of mean F p

sample Hypothesis 1 43.483 37.430 .000
error 20 1.007

no Hypothesis 4 1.480 1.969 107
error 80 152

Sequence Hypothesis 20 1.007 1.340 .180
error 80 152

No*sequence Hypothesis 80 752
error .000 !

Table IV. t-test of non-paired test Table V. t-test of non-paired test
Strength Strength
U of mann-whitney 105.500 U of mann-whitney 12.000
W of wilcoxon 225.500 W of wilcoxon 27.000
7 -.291 7 -.105
approxible probability 171 approxible probability 916
(both) (both)

Table V. Wilcoxon sign test value of Loosening torque in abutment

N Mean rank Sum of rank
GA - GB negative ranks 2 2.75 5.50
positive ranks 3 3.17 9.50
same rate (0
sum 5
CA-CB negative ranks 2! 1.50 3.00
positive ranks 3 4.00 12.00
same rate 0"
sum 5

a.GA{GB b.GA)GB ¢ GB=GA d.CA(CB e.CA)>CB f.CB=CA
GA: value of loosening torque after cyclic loading on gold abutment

GB: value of loosening torque before cyclic loading on gold abutment

CA: value of loosening torque after cyclic loading on ceramic abutment
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V.2 B
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ABSTRACT

AN INFLUENCE OF ABUTMENT MATERIALS ON
A SCREW-LOOSENING AFTER CYCLIC LOADING

Tae-Sik Lee, D.D.S., M.S.D., Jung-Suk Han, D.D.S., M.S.D., Ph.D.,
Jae-Ho Yang, D.D.S., M.S.D., Ph.D., Jae-Bong Lee, D.D.S., M.S.D., Ph.D.,
Sung-Hun Kim, D.D.S., Ph.D.

Department of Prosthodontics, School of Dentistry, Seoul National University

Statement of problem: A phenomenon of screw-loosening in implant abutment is frequently
occurred in a single and multiple implant restoration.

Purpose: This study was performed to evaluate an effect of abutment material on screw-loos-
ening before and after a cyclic loading. In a single-tooth implant , different materials of abutment,
Type III Gold alloy and Zirconium composite(ZrOz/Alz0s) were used.

Material and method: The Gold alloy(Type III) and Zirconium composite(ZrOz/Al203) were
used to make a superstructure of implant, the one of types of UCLA, Each group was constituted
of 5 sample with a 30-degree offset angulated loading platform. The external hexagonal fixture
was rigidly hel d in a special holding zig to ensure solid fixation without rotation during the tight-
ening and a cyclic loading. A Titanium-alloy screw was used to connect and controlled to be tight-
en in 20Ncm torque by a digital torque gauge. A 20 times of consecutive closing/opening cycle
were performed to evaluate the immediate torque loss. In 5 sample of each material group, an ini-
tial opening torque was recorded during 3 closing/opening cycle, then 2Hz, 200N, 1,000,000 cyclic
loadings were performed, then a opening torque was evaluated.

Result & Conclusion:

1. In this limited study, titanium alloy screw tightened in 20Ncm, a cold-welding phenomen on

was not observed during the 20 times of closing/opening cycle(p=0.11, p=0.18).

2. In titanium alloy abutment screw, repeated opening and closing of the screw caused to pro-

gressive decrease of opening torque(p=0.014).

3. The difference in preload of screw between gold alloy abutment and ceramic(ZrOz/Al20s) abut-

ment was not significant(p=0.78).

4. The difference in torque loss of screw between gold alloy abutment and ceramic(ZrOz/Alz0s)

abutment was not significant after 2Hz,200N, 1,000,000 cyclic loading(p=0.92).

5. In titanium alloy abutment screw tightened by 20Ncm, the screw loosening was not

significant on each group after 2Hz, 200Ncm, 1,000,000 cyclic loading(p=0.59).

Key words : Implant, Cyclic loading, Screw loosening
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