Original Arficle

HEHE X0 FTFIt LIANSESE I 259
ool OIXl= 3%

2727

B ATE dFAE AR $H4ES kb 4, £ FYED WS ZPFORA 539 ATl 7
41 Bosl made] EAEADTS LA FFE FIALAE AP A9
A=Y Py

YBAE DAL A¥§AT2E GG D, HebedF AT, A2aol AUF, 72 F¢F AT
UCLA plastic abutment AH3t41th. 27 2931028 248kn, 35S 10° 3] 7Ha9, 2931082 24319
oh 27 FYSAY 4AE, EF FPA0Y FUB, BANFA P FPHAY HAES At

Tianium, zirconia, UCLA ASI29] 7] AR & A0 5l Aol 688 @ 3 sgn, 216) A%
S ATUE HAEY 2 9TE T4 Fockn GAdD, £, UCLA, inonin, danim A7h ] 1514
27 YA EYs Bosld 57 F5el A0F 498 J9e et g Az,

TR0 W E1, Al2Fycl, T4 st%, B, UCLA, Elths (TUS=SSUEIA| 2010:26(2):97~109)

N B S galde A dojye JdZHE
BRA) 43R op, ARRAR Y
ZH2e] hdo]l 1952 Brénemark ol <3} g, wg ol W w2is} e
270 ol 2 1965 TRt At Al A A AENE A 5ollA] &3] TAst= 7|AH &
A gol =, 1978d ERE 39E B3 A A F shde Uate] Edoltt> UL 39
AAdes dddsion B Asdd @ g 4D 2909, sl 99
Ropz QAT gtk PEAE] 4714 47 Abe) 24WGY WekFe 44, B A,
WAIMAE E01S
S=thetn) XICHe BEst DAl ST MON| ASES & 7-1 E=0iSh) XIUCHsH 22t HeRI=.
Mal: 82-41-550-1974. E- maH cho8511@hanmail.net
S NEL 20094 128 0522 1-A2 20104 058 302, DRER: 20104 06" 25

TUoI=SSUSAl 26& 25, 2010 97



2 Qs s ARG v gl 3
A S} EAES 957k 2elE S Gk

3
713t &9 Oi ‘4"7“ Anstglch @713t £
< Wes 29§, 9ol 7}—6‘HX1U3 Apitol
A A Ha, detse] vt SAskE A
olgta AHstitt. & WH A Wgoz 9l
9 Eadet ddel wysm AT Uil F
Y Ado] My @Thm Stk A 2L A
FEHY D2 EH o8] v FJ—t— l, 2
FEHS WA AFAUAE Fsta] ¢
ARE doIAAl Hol g4 Eele dd<
iz

D5t B2 EHS AIE 9 ksl 9@l YAzt
EY = A8 E(creep)d] N olTh.

olggt YAl 8 @S WAe] M=
Ate] dolo] MgtE F7|% stal yAabgke]
g, 9121, /Mo 22 AgF2E HIAZ
T oem, YA FHe] 544 WS vhe
T Ak =3 UAF AA R st A E et
& WA stolok gt Hats& 7heet AA s
el Atk Akl 2y 2438 & ThsoF
g}

UZHE A} A5 A4 8=
ATots RS AdF Yake 23 dy, &
3] AE S 25t W PeriotestS ©] & ;}
U0 AdE YAk 27 Zojet 29 %
dolol Maz Ases FHshe " a
S 2 8-3}al strain gaugeS ©]-&-3lo] 1A %“
A& Fate PP AdFot 2gA 44y
Aol 52 o83 A F&5 St WY
) gol itk

HF HAEEo] Fad Foe di) 23 Fd
ZHX A< Aldste] Al YAake] E5o] gla

o]l A7} $loW gutta percha T ol A
7q7} HE AaR 12 243 3, 1 Yol I
98

=7 A F91 composite resin & &2 YA THH S 1

A= ek, HAF HAES FFsta 2F Fo

A kel EYe] PSR Aol o

Al EYE BUNT)E AL Boplo] A7)

S 2ol A4 JE PEAE FRARE 7}

o Bek el A3 4B B3
B v FE Al Atold &

B‘uoﬂ Aol A Wt o] o ke

o] Fgslrt.

oo E dAFe Q{87 F(external hex
structure) & 7= AEHE FEA] AHEEH = A
g 54 atss 7tebr] A, 3o EHEA
WSS ST RN FFo AdFd ezl
@717ke] wet o] JEMEA 9] gl
o gt o A=A E

=]. O
iy

017 T2 o e

) AHEE AZAHE A 2H

YZHE YA = A¥=47= US I
?#3.75 x 11.5 mm (Osstem Co., Seoul, Korea) E]
B YENEE A& 3, AFT= HEebw
32 A9 Cement abutment (Osstem Co.,
Seoul, Korea), % H&+ A< UCLA
plastic abutment (Osstem Co., Seoul, Korea), A 2
FAYo} X thF<Ql ZioCera abutment (Osstem Co.,
Seoul, Korea)= A28} 1 8mm =o|= A &3}
Rom, Aol AHEE A hFo] AALe} 24
< Table [ 7} 2t} TS Ad|F YAl EHEE
g YAME AHESER L, 24 2 70e A
9} A+ YALS F£H] S} titanium abutmentS
1<, zirconia abutmentE 27, UCLA abutmentE 3
To g At dEstad

2) 5t A Az

A 3g JZNE] ¥ 2AYo] B3 IS0 T3
Dol wet & A S A ZethEg 1). Y

“2I=SEUSAl 26 23, 2010



O|=2)

o=

e

02
%

Az EFIF UANSEEL (RZ2=L0] OFM DIXl=

Table 1. Classification of abutment materials used in this study

Brand name & Manufacturer

Group Abutment system Height(mm) Composition
1 Titanium 8 cp Ti grade 3
2 Zirconia 8 3Y-TZP
3 UCLA 8

Cement abutment, (Osstem Co., Seoul, Korea)

ZioCera abutment, (Osstem Co., Seoul, Korea)

type III gold alloy UCLA plastic abutment, (Osstem Co., Seoul, Korea)

Fig. 1. Customized jig for cyclic fatigue loading
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Table 1. Torque controller used in this test

Fig. 2. Torque wrench (TWMW, Osstem Co.,

Seoul, Korea)

EIAEETQ torque wrench (TWMW, Osstem
Co., Seoul, Korea)% ALg-8te] 30 Nem©o 2 23
THFig. 2). &A% torque wrench 7} S X2 30
NemE YA sHA SAAIZA & A=A IRl
Aste] EFA A A+ AFE AAsIAL
o5 7t EIAEEYR 2o 2YEIAE =F
sttt 203] RHESle] HiEgkS etk %
2= Table &+ ZUh(Fig. 3).

4) EAA A

29 B9 ZHEAS YL HALETA

Torque controller Manufacturer

Type

Measured torque

Target torque(Ncm) mean=SD (Nem)

Torque wrench  Osstem Co., Seoul, Korea

Hand wrench

30 24.30+2.33

2Ug=E1EH 262 25, 2010
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Fig. 3. Torque values of the torque wrench

Fig. 4. Digital torque gauge (HTG2-200Nc,
IMADA Co., JAPAN)

Fig. 5. Loading machine (MTS 810, Material
Test Systems Co., Minnesota, U.S.A.)
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©]x] HTG2-200Nc (IMADA Co., Japan)(Fig. 4)=
o] &3}

5 FZAIR7]

5243515 I ZAE7] MTS 810 (Material Test
Systems Co., Minnesota, U.S.A.)°ll +3-& 43}
3 nFE Y s 2ET] AFE A
st A 2o w2 T4 st ekt
(Fig. 5).

6) FAHAAE D)

Zr A xWS #Es) g8 FARA
& u| 7 (Hitachi S-3000H, Hitachi Inc, Tokyo,
Japan)2 ©]-8-3}3]

2 /\Ié—ll =g

o

Z A43% F, torque wrench (TWMW, Osstem
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20349 & oAl 4&38ta tiA] 108 F 7 A
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SA At ol 2A o zm VAt 293 &
g 3 o] S8 A A 2RE wjA st
ATk 2t A FE G 7, 20709 RS
AEHE A &} A5 2 AT YALE A

= A43 F, torque wrench (TWMW, Osstem
Co., Seoul, Korea)E Al&3}o] 30Ncme| 23]
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3. SAAL

SPSS (Release 12.0, SPSS Inc., Chicago, IL,
USA)E AH&ste] EAIA skt Ao 3t v
AHEE AEE Bl ob] Al dLuR] A
A (one-way ANOVA)S AHE&191 1, a4 39
UAEH A=E vl 517] flal paired t-testE
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Fig. 7. Schematic diagram of testing condition
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(b)

Fig. 8. Scanning electron microscope photomicrographs of contact surface of tested abutments at a
magnification of x1000 : (a) group 1: titanium abutment, (b) group 2: zirconia abutment, (c)
group 3: UCLA abutment

2) 7] 2931493 74 5 + 2H3dY 18
7t 29 7he] AR g 7] £ in ]
W 8% F YA 2H ] AR B § 0 E
e T 10
HAHE Table M} 231, o] & Fig. 9o YRS > g ot
o} 7} o] HAXE 2V EPs| AP oz HF % ; W Group2
SR A, 29 IAEe I ZAE torque z 2 = Group 3
WI‘CIlCh-J /éxﬂ }AO]Q@F/E}?_]_ 2430NcmC & A ;g ° Detorgue Detorgue
'5'].93\]:]. Z_]l- X]];H_[_A }_7] %%pﬂﬁa S_ I'E_L value value after
before loadi
(16.42+3.89Ncm), 2w(15.55+3.46Ncm), 3w-(13.83 loading *
+3.76Nem) o] o2 E9k1, 54 5% ¥
ila(igj:] g/\] 1{3‘(1617i712Ncm), 2:&(13961330 Fig 9. CompariSOh of mean detorque values in
Nem), 32(11.84+1.55Nem)] 0.2 =9k}, 1 each system
A 2 A3l 27 9907 54 o
eF FRsAdEg Hacy] 943 oneway 54 a5 A%e A8 viuap) 9
ANOVA B4$ A3 23 BALCE #9835 pired et S A3 A7 SAA 0 $9)9
Zpol & YERAl = 23t THTable IV). Aol & YehA] 5S4 & AU TH(Table V).
Table II. Results of detorque value(Ncm) measurement in each system
Detorque value before loading Detorque value after loading
Mean SD Mean SD

group 1 16.42 3.89 16.17 7.12

group 2 15.55 3.46 13.96 3.30

group 3 13.83 3.76 11.84 155
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Table IV. Results of one-way ANOVA test for detorque value before loading(Ncm) and detorque value

after loading(Nem) in each system

Mean+SD F P
group 1 16.42+3.89
Detorque value before loading group 2 15.55+3.46 0.88 0.43
group 3 13.83+3.76
group 1 16.17£7.12
Detorque values after loading group 2 13.96+3.30 1.535 0.242
group 3 11.84£1.55

Table V. Paired t-test for detorque value before
and after loading

t df P value
group 1 0.083 6 0.937
group 2 0.083 6 0.937
group 3 1.243 6 0.260

Z

3) EHIHY HHE
7+ Aol e 27), a5 Y3 Ag A
A g Hapty FFHAE Table VIS 21,

o

o] & Fig. 10°] YERAT

ZF g 27] 9348 FHES 1
(32.42+16.02%), 27-(35.99+14.25%), 3-(43.08+
1547%) & o2 2k, 54 st 43
A A E A 17-(33.46+29.30%), 27-(42.56+
13.57%), 37-(51.26+6.39%) ©] o2 Wbt} =
g 54 stz o FHIHY FHE A 1
T(-1.88+44.33%), 27(5.11£37.27%), 3%(9.23+
24.92%) o] ©O & Gropx Zt ERI| Y A
o ToAe BUAINE BAH R o3t A}

°]& UehhAl = &%k

Sy

Table VI. Results of loss percentage of removal torque(%) in each system

A: (T-D/T*100 B: (T-L)/Tx100 C: (I-L)/1x100
Mean SD Mean SD Mean SD

group 1 3242 16.02 33.46 29.30 -1.88 44.33
group 2 35.99 14.25 42.56 13.57 5.11 3727
group 3 43.08 15.47 51.26 6.39 9.23 24.92

T=torque value; I=detorque value before loading; L=detorque value after loading

(T-I)/Tx100 = Loss percentage of removal torque before loading

(T-L)/Tx100 = Loss percentage of removal torque after loading

(I-L)/Tx100 = Loss percentage of removal torque according to loading

FUI=SEUSAl 262 23, 2010 103



Table VI. Results of one-way ANOVA test for loss percentage of removal torque(%) in each system

Mean+SD F P

group 1 32.42+16.02

A: (T-I)/T*100 group 2 35.99+14.25 0.884 0.430
group 3 43.08+15.47
group 1 33.46+29.30

B: (T-L)/T*100 group 2 42.56+13.57 1.536 0.242
group 3 51.2616.39
group 1 -1.88144.33

C: (I-L)/1x100 group 2 5.11£37.27 0.167 0.848
group 3 9.23124.92

A: (T-I)Tx100 =

Loss percentage of removal torque before loading

B: (T-L)/T*x100 = Loss percentage of removal torque after loading

C: (I-L)/Ix100 = Loss percentage of removal torque according to loading
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Fig. 10. Comparison of loss percentage of

removal torque in each system
(T-1)/Tx100 = Loss percentage of
removal torque before loading

B: (T-L)/Tx100 = Loss percentage
of removal torque after loading

C: (IFL)/Ix100 = Loss percentage of
removal torque according to loading
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Influence of Implant Abutment Systems on Detorque Value and
Screw Joint Stability

Byung-Ryong Bae, D.D.S., Yu-Sung Choi, D.D.S, M.S.D, In-Ho Cho, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, college of Dentistry, Dankook University

Purpose
This study was designed to evaluate the influence of implant abutment materials on detorque value and screw joint
stability before and after dynamic fatigue test.
Materials & Methods
The external hexagonal fixture and three different groups of abutment (titanium abutments, zirconia abutments, and
UCLA abutments) were used. The detorque value before loading and after loading (cyclic loading up to 10° cycles) of
the abutment screw were measured.
Result
. There was no significant difference in detorque value before loading among the each group.
. There was no significant difference in detorque value after loading among the each group.
. Detorque values before and after cyclic loading in each group were not significantly different.
There was no significant difference in loss percentage of removal torque before loading among the each group.
. There was no significant difference in loss percentage of removal torque after loading among the each group.

o v A WP

There was no significant difference in loss percentage of removal torque according to loading among the each group.
Conclusion

Short term screw loosening of three types of abutment was not significantly different. When bite force was applied, there
was no significant difference in screw loosening between before loading and after loading.

Key words: Screw loosening, Zirconia, Dynamic loading, Torque, UCLA, Titanium
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