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Fig. 1. Sectional views of two implant systems showing interface and
attached abutment (Osstem Implant, Korea).

Table II. Composition of abutment

Abutment  Name Compostion
Metd Cement cpTi Grade3
FresForm ST

Zirconia  ZioCera 3Y-TZP(Y:0s 7} 2F 3mL &% Zirconia)

& FreeFom ST A|th5-2 AHg-3sich Aleke A
Table L. Features of implant abutment systems
Implant system Implant Sze Abutment Abutment 5ze & type
Cement #50x GH30 X H7
usl 041(0379) x 1L5mm ZioCara 950 x GH30 m X H7 m
FreeForm ST* #55 x GH35 X H7
Gl 040 x1L5mm ZiroOeram 055 x G/Hs.om X H7m
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Fig. 3. Schematic diagram of cyclic loading condition.
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Fig. 5. Comparison of mean removal torque values in each implant sys-
tem (before: before cyclic loading, after : after cyclic loading).
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Table III. Mean values + SDs of initial and postload removal torques
(Nem)

Implantsysem  Abutment Initial* Pogtload**

sl Mad _ 2112 + 056 1718 + 056
Zirconia 2760 £ 065 2382 +12

sl Metd 2354 £ 063 2034+ 059
Zirconia 2660 + 050 2342 + 064

*Remova torque vaues before cydlic loading.
**Removd torquevaluesafter cydicloading.

Table IV. Results of Wilcoxon Rank-Sum test for initial and postload
removal torque values of each abutment in different implant systems
Implantsysem  Abutment  P-vduedf Initid  P-vaueof Postioad

usli Metd . 0.0122* 0.0122*
Zirconia

GSl Meta . 0.0122* 0.0012*
Zirconia

*Sgnificant differences (P < .05).

Table V. Mean values + SD of initial and postload removal torques (Ncm)

Abutment  Implant system Initid* Postload**

Mt usili 2112 + 056 1718 + 056
GSlI 2354 + 063 2034 + 059

Zirconia usli 2760 + 065 2382+ 122
GSlI 26.60 + 050 2342 + 064

CHEHA|ntE A ES|X| 20094 473 2%

Aol &1 B3d g ol ¥ 2l (P<.05). A 25 o At 5
e a5 A 29 F A2 e GSIl Br}USIIZE o)A
7 8 2 vetey (P < .05), sk ol 724
A& 2ke] & HolA] eksitt (P> .05) (Teble V).
TableVIIZ} Fg. 60| = 3= A 32 £ 3|4 zjo| =
FAER BNF FEH EZAAS YT
BE YEHE A 2oA 54 Ao} A 2 o}
AU ) W 3 Fo) £ 378 FAE S Aol
7} 13T} (P> .05) (Table VII).
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Fig. 6. Comparison of mean removal torque ratio (%).

Table VI. Results of Wilcoxon Rank-Sum test for initial and postload
removal torque values of each implant system in two kinds of abutments
Abutment  Implantsysem  P-vauedf Iniid  P-vadueof Postload

usli
Metd S 0.0122* 0.0122*
Zirconia US|

s 0.0367* 0.06761

*Sgnificant differences (P < .05)

Table VII. Mean values + SDs of removal torque loss (%) as a result of
cyclic loading

Implant Sysem Abutment Removd torqueratio*

US| Metd . 1866 + 1.05
Zirconia 1370+ 372

s Metd 1356 + 256
Zirconia 1195+ 165

*(Initid remova torque value-postload remova torque value)/initial
remova torquevaue x 100

Table VIIL Results of Wilcoxon Rank-Sum Test for removal torque loss
(%) of each abutment in different implant systems

Implant Sysem Abutment Pvdue

usli Metd . 0.0601
Zirconia

GdSl Metd . 0.2963
Zirconia
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Table IX. Results of Wilcoxon Rank-Sum Test for removal torque loss
(%) of each implant system in two kinds of abutments

Abutmenttscrew Implait Sysem Mean + SD(Nem)  Pvdue
us 1866+ 105

Ta sl 1356+ 25 002
o usi 1370+ 372

Zirconia Gl ne 16~ 0X®

*Sgnificant differences (P <.05)
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ORIGINAL ARTICLE

Screw Joint Stability under Cyclic Loading of Zirconia Implant Abutments

Mi-Soon Lee', DDS, Kyu-Won Suh?, DDS, MSD, PhD, Jae-Jun Ryu**, DDS, MSD, PhD
'Graduate student, *Professor, Esthetic Restorative Dentistry, Korea University Graduate School of Clinical Dentistry,
Korea University Institute for Clinical Dental Research

Purpose: The purpose of this study was to evaluate the effect of abutment material on screw-loosening before and after cyclic loading. Among the different materials of abut-
ments, zirconia and metal abutment were used. Material and methods: Two types of implant systems: exteral butt joint (US 11, Osstem Implant, Korea) and internal conical
joint (GS 11, Osstem Implant, Korea) were used. In each type, specimens were divided into two different kinds of abutments: zirconia and metal (n = 5). The implant was rigidly
held in a special holding to device ensure fixation. Abutment was connected to 30 Nem with digital torque gauge, and was retightened in 30 Nem after 10 minutes. The initial
removal torque values were measured. The same specimens were tightened in 30 Nem again and held in the cycling loading simulator (Instron, USA) according to ISO/FPIS
1480. Cycling loading tests were performed at loads 10 to 250 N, for 1 million cycles, at 14 Hz, (by subjecting sinusoidal wave from 10 to 250 N at a frequency of 14 Hz for 1
million cycles,) and then postload removal torque values were evaluated. Results: 1. In all samples, the removal values of abutment screw were lower than tightening torque val-
ues (30 Nem), but the phenomenon of the screw loosening was not observed. 2. In both of the implant systems, initial and postload removal torque of zirconia abutment were sig-
nificantly higher than those of metal abutment (P <.05). 3. In both of the implant systems, the difference in removal torque ratio between zirconia abutment and metal abutment
was not significant (P> .05). 4. In metal abutments, the removal torque ratio of GS II system (internal conical joint system) was lower than that of US II system (external butt joint
system) (P <.05). 5. In zirconia abutments, the difference in removal torque ratio between the two implant systems was not significant (P> .05). Conclusion: Zirconia abutment
had a good screw joint stability in the condition of one million cycling loading.

Key words: zirconia abutment, screw joint stability, cyclic loading, removal torque value, removal torque ratio
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