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1) YZHES} A
SE T57b2 ) USTT 3375 *
1.5mm (Osstem Co., Seoul, Korea)2] ElE}l& <
%%—«e 20 AHEE AL, BEE AdTFEe
Cement abutment (Osstem Co., Seoul, Korea), A 2
FYo} AYFZE ZioCera abutment (Osstem
Co., Seoul, Korea)?} F+% +#3I¢7F AUHF=Z&

UCLA plastic abutment (Osstem Co., Seoul, Korea)
2 7+ 29 708 AeeldtFEg 1). UCLA
plastic abutment= T2 A|hF9] 7 5mm, |
£ =o| 3mm, Z°] 8mme} ELEA B FA
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Table 1. Types of abutment system used in this study

Diameter(mm) Height(mm) Composition Brand name & Manufacturer

Cement abutment

Titanii 5 8 i
Hamum cp Ti grade 3 Osstem Co., Seoul, Korea
7 . s g 3Y-TZP ZioCera abutment
irconi E
coma Osstem Co., Seoul, Korea
UCLA plastic abutment Osstem Co.,
UCLA 5 8 type III gold alloy

Seoul, Korea

Fig. 2. Torque wrench (TWMW, Osstem Co.,
Seoul, Korea).

Fig. 3. Customized jig for cyclic fatigue loading
test.

FA3Y FRF R gl sl Fx3A
AdF YA Hebw 38 e ARetsa
Aol AHgE At 2] Fi7 ek 242 Table

3} 2,

jp—_ 7}

2) EIAEEY (torque controller)

Azx3A e . EAFEEFYQA  torque
wrench (TWMW, Osstem Co., Seoul, Korea)S A}
43t 30NemZ U ZHES} AU FE AA3H
t}(Fig. 2).

3) 5 Al A

7 E AZPEQ] 52480 B[SO 3 Fig. 4. Loading machine (MTS 810, Material
) o) Aste], dZAEL AFe] F= el Test systems co., Minnesota, U.S.A.).
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Fig. 5. Scanning electron microscope (Hitachi
S-3000H, Hitachi Instruments Inc., San
Jose, U.S.A)).

A 30°% 3tgs e F UES A 1E5 A
5} ThFig. 3).

4) I E=AIR7]

Aol gud JEIEANT AN P
& Az2el 3 F FA5kE A=AIR7] MTS
810 (Material Test systems co., Minnesota, U.S.A.)
2 o) gele] AY 2o| WHE REI}FS Sl
A TtHFig. 4).

5) FALAAAD

JEAES AT Aole] 1FE EHa)
98] FAPAAE]7 Hitachi S-3000H (Hitachi
Instruments Inc., San Jose, U.S.A)S &= A
g A, ¥ 23] ZA AH&-sHHth(Fg. 5).

=Ni=3!
1=

2.

iz
oo

h JEVEG A% AT AZ

UZHEE Ao a7 AU FE A4
3t T torque wrench (TWMW, Osstem Co., Seoul,
Korea)S AF&-3lo] 30Neme] %348 S 7}s}

Atk
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Loading Device

Hemispherical

Abutment
HNE Loading Member

Abutment Screw

Specimen
Holder

Implant Body

=

A3t Ald) A wWEko] Q17|H dETEA
HF AMS 24 AH & = S 24 9
AZ F 4 595 2939t 294 =e 4=
HEAUF AdAA o F2lo] HEE HHtea
200808 oA A= Eel ZF 40008 & 2
° 2 HAM=E gstat) & AH B8, F

u| A 7F=5-2  Adobe acrobat 8 professional
(Adobe systems Inc., San Jose, U.S.A.) ©]P|#] X
2aWS AMEste] SR8 BE ARRIE o
L AW T o AR LA Eh e el A
AR SF A F88tE Al A 7 79
AR A D TE=o]l 2 B8 VTR &4

St
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4) A5t Al T-tests AHS-3IA oM, AFEAA = 95% F<
459 Fx 253E AdF 9ol FHE F T Tukey testS AH&-SFIT
A 25N, H o 250N, 7] 14Hz9| sined 01—?
& 30°¢) AAAER Tl Eg 6. W aE z
& ok ezt BF AZEEd dFste 10°
e ALt BE AW Az 84 &4 oh; | AP Sk BE AAGA F
A AP AT &3 34, A 4, A 29 B 4 5
& UrE‘rUr | stth. FARAAEN A & o] &35t
5) TA438tE Ald & FAEAER 7 Y F n| o] kg, A23Y0}, UCLA = <35, 70
Al 7He =3 =, %ﬁ% A S FH oA TH38t% A1 A
TAstE A F, sH5ts Ald A w3 ol 2008 &2} 4,0000] &2 FEsto] vlA|7H
W o2 FARAAIAR A AR §F Al 9 8%, = 574 st th(Fig. 7-18).
Z 16835 ZYsto] nAZE ZHsA &
Aots Al A 43 AE E5te] 5L A 1. SMokE &M=9| OINZ= H
A Y 95 Fgsty] Aall o] &3ttt
FARA AN A & o] &3t FH3E AF=E
3. EN=A ZE Al A S FEE AR A9E
Table I ol YERISTE BA38t% 25<] nAzt

SPSS (Release 12.0, SPSS Inc., Chicago, IL,
USA)E Abgdto] EAEAG T AgFE =

=% paired T-testZ H|w &g A3 = 1)
F H=Z vAISE vaaty] e YA & w4

o}

=)

A

E%F YAZ 79 BFAA EEhy o

AL SAHCR o3 Apols HolA
Skal, A|23U o} 3 UCLA T%= §438t%
Foll fofgh Aol & HolA] sttt

AHEA (one-way ANOVA)S AMg-3191 1, 3%
A% nAzte] W3S vlwatr] Y8l paired

Table . Mean and standard deviation of microgap from labial, palatal, mesial, distal surfaces of three

abutment groups before and after dynamic loading unit = m
Labial Palatal Mesial Distal

BL AL BL AL BL AL BL AL

o 1.07 0.91 0.97 1.00 1.06 1.20 1.06 0.97

Titanium 0.22) (0.18) 0.47) 0.41) (0.33) 0.47) (0.33) 0.47)
] ) 0.97 0.90 1.50 1.65 1.15 1.09 0.98 0.94

Zirconia 031) 0.23) (0.83) (0.99) 0.63) (0.74) 0.52) (0.38)
1.10 1.14 3.15 3.17 2.11 2.00 1.46 1.49

UCLA (0.18) (0.20) (3.14) (3.10) (1.77) (1.43) (0.65) (0.59)

BL : before loading
AL : after loading
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Fig. 7(a) Fig. 7(b) Fig. 7(c) Fig. 7(d)

Fig. 7. SEM images of labial gap on the titanium abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

M-

Fig. 8(a) Fig. 8(b) Fig. 8(c) Fig. 8(d)

Fig. 8. SEM images of palatal gap on the titanium abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢c) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

Fig. 9(a) Fig. 9(b) Fig. 9(c) Fig. 9(d)

Fig. 9. SEM images of mesial gap on the titanium abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢c) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.
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Fig. 10(a) Fig. 10(b) Fig. 10(c) Fig. 10(d)

Fig. 10. SEM images of distal gap on the titanium abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢c) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

- . | » -_'_-;.J_
— 2

Fig. 11(a) Fig. 11(b) Fig. 11(c) Fig. 11(d)

Fig. 11. SEM images of labial gap on the zirconia abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

Fig. 12(a) Fig. 12(b) Fig. 12(c) Fig. 12(d)

Fig. 12. SEM images of palatal gap on the zirconia abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.
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Fig. 13(a) Fig. 13(b) Fig. 13(c) Fig. 13(d)

Fig. 13. SEM images of mesial gap on the zirconia abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

Fig. 14(a) Fig. 14(b) Fig. 14(c) Fig. 14(d)

Fig. 14. SEM images of distal gap on the zirconia abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

Fig. 15(a) Fig. 15(b) Fig. 15(c) Fig. 15(d)

Fig. 15. SEM images of labial gap on the UCLA abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.
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Fig. 16(a) Fig. 16(b) Fig. 16(c) Fig. 16(d)

Fig. 16. SEM images of palatal gap on the UCLA abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

Fig. 17(a) Fig. 17(b) Fig. 17(c) Fig. 17(d)

Fig. 17. SEM images of mesial gap on the UCLA abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.

Fig. 18(a) Fig. 18(b) Fig. 18(c) Fig. 18(d)

Fig. 18. SEM images of distal gap on the UCLA abutment (a) magnification of x200 before the
dynamic loading, (b) magnification of x4,000 before the dynamic loading, (¢) magnification
of x200 after the dynamic loading, (d) magnification of x4,000 after the dynamic loading.
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2. A= =2 219l OIMIt= B & o et

AT Tl whet SH 59 4] vAt= AT JEHES A7 o] duidel wet
S Pt HHEE Hlwd ABRE Table Mo} ol e YT £ STIetEA old tig B
Table Vol YERAQITE. One-way ANOVASH < A7t Zasith O F JEHUE HFEE
Tukey test= w43 23}, g2st5 ot & 25 e A2 71AA AHAAM - T2
UCLA w3 BlEbg o, UCLA w3 #2310} gl Aot ASVE AWM A== mAl
T Afeld] EAA LR freld AelE Hild Aoz Qe of i FHFo] Husm
(p<0.05). L2} ElEhg i A 23 o} 7 Aol At WA QB gy ForE wATE S
de SAHCE froldh Afol5 HolA &gttt 7h AL, = 2 Tl & A, HgeeR

Table M. Mean and standard deviation of microgap of three abutment groups before and after dynamic

loading unit = um
Before loading After loading

Numl.)er of Titanium Zirconia UCLA Titanium Zirconia UCLA
specimen

1 1.44 1.02 3.18 151 1.07 324

2 0.73 1.18 1.48 0.64 1.27 1.52

3 1.10 1.49 1.26 0.97 1.54 1.39

4 0.76 1.54 1.50 0.86 1.50 1.57

5 1.31 1.05 2.33 1.02 1.09 2.05

6 0.93 1.12 1.00 1.10 1.00 1.18

7 1.02 0.64 2.94 1.04 0.53 2.69

Mean 1.04 1.15 1.96 1.02 1.14 1.95

SD 0.25 0.28 0.79 0.24 0.32 0.70

SD : standard deviation

Table IV. Results of Tukey test among three abutment groups

Group Titanium Zirconia UCLA
Titanium

Zirconia

UCLA * *

* denotes pair of groups significantly different at level of 0.05.
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B&Zv 7% e USH (Osstem Co., Seoul,
Korea) BBl JZHE A4 25 = A+
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The Effect of Types of Abutment and Dynamic Loading

on Microgap between Implant Fixture and Abutment

Byung-Doo Oh, D.D.S., Yu-Sung Choi, D.D.S., M.S.D,,
Soo-Yeon Shin, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Dankook University

Titanium and gold-alloy abutments have been used for a long-time in the clinical situations, but the use of zirconia
abutments also increased. This study was designed to compare and evaluate the microgap differences according to types
of abutment and dynamic loading. Titanium abutment, zirconia abutment and gold-alloy abutment (UCLA plastic) were
connected into titanium implants of external hexagonal structure US II ¢ 3.75 x 11.5 mm (Osstem Co., Seoul, Korea)
with the tightening torque of 30 Ncm. A sine type dynamic loading of 25-250 N and 30° inclination from long axis was
applied for 10 times. Using the SEM both before and after the loadings, implant-abutment interfaces were analyzed on
the labial, palatal, mesial and distal surface. The microgaps before and after the loading were compared, no statistically
significant difference was observed caused by the dynamic loading on the labial, palatal, mesial or distal surface.
Statistically significant difference was observed between UCLA and titanium group and between UCLA and zirconia group
on both before and after the loading(p<0.05). No statistically significant difference was found between titanium and zirconia
group. Loadings for 10° times did not show significant effect to the microgaps between implants and abutments.

Key words: dynamic loading, implant-abutment interface, microgap, zirconia
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