- fshx| ote 87| s W EHekel | 193 13, 2003 -

A study on the micromotion between the dental implant and

superstructure

Ji-Hye Kim, Kwang-Yeob Song, Tae-Yeob Jang, Ju-Mi Park
Department of Prosthodontics, School of Dentistry, Chonbuk National University

Treatment with implants of single tooth missing cases is both functional and esthetic. Although the success rate of
single-tooth implant treatments is increasing, sometimes it makes some problems. Problems with single-tooth implant
treatments include soft tissue complications, abutment screw fracture, and most commonly, abutment screw loosening, and
these involve the instability of the dental implant-superstructure interface. This study investigated and compared dental
implant screw joint micromotion of various implant system with external connection or internal connection when tested
under simulated clinical loading, Six groups (N=5) were assessed: (1) Branemark AurAdapt (Nobel Biocare, Goteborg,
Sweden), (2) Branemark EsthetiCone (Nobel Biocare, Goteborg, Sweden), (3) Neoplant Conical (Neobiotec, Korea), (4)
Neoplant UCLA (Neobiotec, Korea), (5) Neoplant 5.5mm Solid (Neobiotec, Korea), and (6) ITI SynOcta (Institute
Straumann, Waldenburg, Switzerland). Six identical frameworks were fabricated. Abutment screws were tightened to 32-35
Ncm and occlusal screw were tightened to 15-20 Nem with an electronic torque controller. A mechanical testing machine
applied a compressive cyclic load of 20kg at 10Hz to a contact point on each implant crown. Strain gauge recorded the
micromotion of the screw joint interface once a second. Data were selected at 1, 500, 5,000, 10,000, 20,000, 30,000,
40,000 and 50,000 cycle and 2-way ANOVA test was performed to assess the statistical significance. The results of this
study were as follows; The micromotion of the implant-superstructure in the interface increased gradually through 50,000
cycles for all implant systems. In the case of the micromotion according to cycle increase, Neoplant Conical and Neoplant
UCLA system exhibited significantly increasing micromotion at the implant-superstructure interface (p<0.05), but others
not significant. In the case of the micromotion of the implant-superstructure interface at 50,000 cycle, the largest
micromotion were recorded in the Branemark EsthetiCone, sequently followed by Neoplant Conical, Neoplant UCLA,
Branemark AurAdapt, ITI SynOcta and Neplant Solid. Internal connection system showed smaller micromotion than
external connection system. Specially, Neoplant Solid with internal connection system exhibited significantly smaller
micromotion than other implant systems except ITI SynOcta with same internal connection system (p<0.05). In the case
of external connection, Branemark EsthetiCone and Neoplant Conical system with abutment showed significantly larger

micromotion than Branemark AurAdapt without abutment (p<0.05).
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2 Ao A= external connection system O %
Goteborg, Sweden)2]
AurAdapt9} EsthetiCone A TS, Neoplant (Neobiotec,
Korea)] Conical?} UCLA A|WFE A}&3ta,
internal connection system©. = Neoplant®] 5.5mm
Solide}  ITI(Institut Waldenburg,
Switzerland)®] SynOctaE ©]-83}31 th(Table 1).

Branemark(Nobel Biocare,

Straumann,

AR AL flete] 34 a2 dol I8mm, &
7.5mm, 0] 8.5mm= A2}elal JETHE 9] plastic
coping®] A& el 4mme] T8-S FAste] Al
H 28S gAeGIT o]& AE] #(Exafine, low
consistency-light body, GC dental industrial Co.,
Tokyo, Japan) &2 343} pattern resin(GC pattern
resin, GC dental industrial Co., Tokyo, Japan)= ©|-&
ato] #xl E55 Ik, 7 dETHEY plastic
coping& u’éa}E AA457t 2mm A= B9 &)
W2 o= AN AHAIA  vE(CB-30
Crown & Brldge investment, Ticonium Comp, N.Y.,
USA)3}al 5% (Rexillium V, Pentorn, Kusterdingen,
Germany) 3}$1THFig. 1).

Aol AlRE JZUE AL Branemark ¥}

Table 1. Material used in this study

UASZEQL ARETEE AL0|9 micromotionol| &3 %P

Neoplantol 4] 3.75mm, Neoplant Solid®} ITIo|A]
4 1mm=E 72+ AZHEE uASH| Y8t 7+
YSTE st 7o) I 49 Aas A
Ashan, 907 5% % 2709 LIS B4 ste] 1}
AS A4S 3]-035}(Fig 2). 7} As ol 1719 <
ZHES A BAE, 5719 AT yAkel wdt
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electronic torque controller(DEA 020, Nobel Biocare)
2 olgsle] U4 HAAl AL AE
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Fig. 1. Specimen of cast framework and the schematic
diagram.

Group Implant fixture Abutment type Manufacturer
1 Branemark AurAdapt Nobel Biocare, Sweden
external 2 Branemark EsthetiCone Nobel Biocare, Sweden
connection 3 Neoplant Conical Neobiotech, Korea
4 Neoplant UCLA Neobiotech, Korea
internal 5 Neoplant 5.5mm Solid Neobiotech, Korea
connection 6 ITI SynOcta Straumann, Switzerland




Fig. 2. Implant holding device.

Fig. 3. Electronic torque controller (DEA 020, Nobel
Biocare).
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Fig. 4. Diagram of fatique testing system.
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Table 2. Tabular results of 1—way analysis of variance for cycle

Group Implant fixture Abutment Mean Square(um) F Sig
1 Branemark AurAdapt 249.7 23 0.055
2 Branemark EsthetiCone 581.9 1.9 0.099
3 Neoplant Conical 612.0 7.9 0.000*
4 Neoplant UCLA 1180.6 3.9 0.004*
5 Neoplant 5.5mm Solid 60.6 0.8 0.564
6 ITI SynOcta 471.1 22 0.056

ANOVA = Analysis of variance.
*Significant difference (p<0.05).
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Table 3. Tabular results of 1—way analysis of variance for implant system (50,000 cycle)

Group Implant fixture Abutment Mean Square(um) S.D.

1 Branemark AurAdapt 141.4 11.4

2 Branemark EsthetiCone 185.8 20.4

3 Neoplant Conical 170.4 25.8

4 Neoplant UCLA 181.4 6.7

5 Neoplant 5.5mm Solid 109.8 5.6

6 ITI SynOcta 128.7 15.0

ANOVA = Analysis of variance.
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Fig. 6. Graph illustrating the micromotion for implant
system (50,000 cycle).
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