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Table 1. Dimensions of implant components used in this study

Component Osstem GS 1T Astra Zimmer
2 Fixture 240 x 115 $45x 110 245 x 100
= Diameter X length (mm)
= Abutment 850 % 3.0 55 %30 ?50 % 3.0

Diameter X gingival height (mm)

i i e
Flg 1. Three different nnplants used in this study. A: Osstem GS II,
B: Astra, C: Zimmer.

Fig. 2. Representative of the control and experimental group. For the Prefabricated (left) and customized (right) Titanium screws (A, B, C).
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Fig. 3. Removal torque measurement using digital strain gauge.

Fig. 5. Specially designed removal torque test apparatus (A) connected with conventional

digital torque gauge (Mark-10, MGT12, New York, USA) (B).

Fig. 4. Cyclic Loading machine.
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Table 2. Test samples with the initial torque, pre-loading removal torque of

Table 3. Test samples with the initial torque, post-loading removal torque of each

each groups groups
- Pre-loading reverse . Pre-loading reverse
Initial torque Independent t-test Initial torque Independent t-test
Group i torque value (Ncm) 1 Group 1 torque value (Ncm) s
value (Ncm) mean + SD (Nem) Pvalue value (Ncm) e L I value
Oc 30 249 + 0.58 §78 Oc 30 13.8 + 0.58 489
Oe 30 262 + 0.58 87 Oe 30 13.0 + 0.58 ’
Ac 30 224 + 1.01 069 Ac 30 17.8 + 1.01 479
Ae 30 235 + 1.01 : Ae 30 202 + 1.01 ’
Zc 25 235 + 1.81 Zc 25 19.1 + 1.81 192
Ze 25 252 + 181 485 Ze 25 252+ 181 :
40 40
30 30 w
E/ 20 - Oc \q'; 20 - Zc
=2 =
g - Qe lg - Ze
10 10
0 0

Frequency

Fig. 6. Removal torque of Osstem implant.
Oc: Osstem control group, Oe: Osstem experiment group.
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Fig. 7. Removal torque of Astra implant.
Ac: Astra control group, Ae: Astra experiment group.
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Fig. 8. Removal torque of Zimmer implant.
Zc: Zimmer control group, Ze: Zimmer experiment group.
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Comparison of removal torque between prefabricated and customized abutment screw

Otgonbold Jamiyandorj, DDS, MSD, Jee-Hwan Kim, DDS, PhD, Mu-Seong Kim, DDS,
Young-Bum Park, DDS, PhD, June-Sung Shim*, DDS, PhD
Department of Prosthodontics, College of Dentistry, Yonsei University, Seoul, Korea

Purpose: The purpose of this study is to compare the removal torque between prefabricated and customized implant abutment screw. Materials and methods: Three types
of implant system (Osstem, Astra, Zimmer) were used. For each system, prefabricated abutment screw (control group) and customized abutment screw (test group) were used
to connect the fixture and the abutment (n = 6). Digital torque gauze was used to control the tightening torque and the screws were tightened under each manufacturer’s recommendation.
10 minutes after the connection the same tightening torque was applied, and 5 minutes after the second connection, the removal torque was measured. This procedure was repeat-
ed 10 times. In the cyclic loading test, 10 minutes after the first connection to the 6 groups (n = 3), the same tightening torque was applied, and a total of 1,000,000 time load-
ing was applied at 30 degree angle to long axis with 50 N load. Repeated measures of ANOVA test (=.05) was used as statistics to evaluate the effect of repeated loading num-
ber on the removal torque. Independent t-test was used to evaluate the difference in removal torque after cyclic loading. Results: The removal torque significantly decreased
as the number of loading repetition increased (P<.05). In the 10 time repetition test, there was no significant difference between the prefabricated and customized implant abut-
ment screw of the 3 implant system (P<.05). Also in the cyclic loading test, there was no significant difference between the prefabricated and customized implant abutment screw
of the 3 implant system (P<.05). Conclusion: Within the limitation of this study, there was no significant difference in the removal torque between the prefabricated abutment
screw and customized abutment screws. (J/ Korean Acad Prosthodont 2012,50:243-8)

Key words: Customized abutment screw; Prefabricated abutment screw; Removal torque; Dental implant; Screw loosening
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