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1952'd Branemark®el] 913} titaniuma 43
Z9 f3o] LAY &N FAtn RER
Ao} T S/ AERNET QY AR EHT
Aok, 2 gFHoZ IR FFE ¢
EREZHE B71FHQ A3 o] F2d BRI 59
Ass melst AA3] o] FojA ok grpw,

A JEHEE HF AETRE A=
Wie]  weh AR # E (Screw-retained
type) &} A|HEA & e](Cement-fixed type)
2 Y & U4

AR AR H = &2 @AM Z Aol g
;A FAEL S F Y, #A 2yt E
2381H AAEA EAQ T AF 2 o] 7h53lthe
AAE 23 ok, g AWM E F7Ho) 9%
22k 2ol glenz 1xe BEE Y=}
L7535 VAFE Y (screw loosening) ©] 243

= 9ol Ao,

VAHEES O BEEA FERF 9
}ZLE 7HHE 5 U, IR Fes
EFF 49FE & F U O BRAEE
qrx EGA & TG (fixture)d] EI
&9 stFol HrtHe] F/Fo] EXge 2
IE 71XE F Ao,

Jemt ¥ BIE Fa & 2] =3 ¢
getoll A 50%, 3letollA] 20% FE9l screw
loosening®] {1tki B islgic).
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Aol WY A7

L]
T

BH (full-arch fixed implant prosthesis) o)A}
o] &7k (not-acceptable) VIAFHEH & 24.1%
o el ZASHU T B3kt Misch
P& overdenture EUE F-25-X)of5# o A
LIELE = Ao = B A

Bickford”& WAFEH-& ©717F E& (short
term loosening) & 7717t &8 (long term loo-
sening) ¢ F7kA] Helz A EF3lm Aok

971 E9L VS 2UF 2ddes
A, dojAx FZRA M2 HE23e AW
E9] smoothening®] 2J3t surface settling” =
SHOE AP} 7tA T EASEE screw
lengtheningell &3] F2 2T,

A7) BYE LMt dX dojye
oz, 29 A9 )FE-& vibration loo-
sening@Ejo]3l, 18bo] <Fo] wmjmlE]A] FEA
8 = $-2 stress relaxation'?©] 1t}. Vibration
loosening o] ZFsIW UAF £5H7}
2 FALE 3t &4 AYUE AloloA e up
ol o3 o]FF FPgAFe] IFAURE
F58 7l QAIE) ol2w #43%] ZY
Til AR¥EY. 28y REENE o)go) &
#Ho] ARE Z59°, ot 22 (axial force)
HuE $%(horizontal force)o], UFH
(tension force) 2tl= A (shear force)©]
Y %S Eon g8A gl

ARHez FHE PRI WgozE B
FEY FEHU AT M 53 AR
Wg olFE A JdEANESFE SHAY IF



BAAA, 2FAHFL FoE uF
ke WY To] &eoli fith

THHo 2= WL EHe B odE
REEVE, 17=9 AE AME, 22 9 loose-
ning¥® 2atd A Rolv WY (settling &3
o]8)%o] . Vibration loosening®l 7%
A& AR & g4 2EYA AL &3
(welding), lock wire or pin, washer?$& ©]
|5t= W Fo] Ut

B AN 718y AHH FFHA %
ol FgH¢] g F 7o A YSHE
$&3ty Bk,

@717+ £ 9] 739 looseningS 71th

okil A Folrleh BUIE Fole W
W A7|17F 8 o] washerE AME-3H= W
g5t JEAEJNA divirle] FEE
W] oiste] BASAT
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1. 8Nz

1) 342

Hexed type UCLA cylinder(3i Co., US.A.)
INE ol &std 227} stthTA] FH 2 AZE
5, A 3319H(Joading surface) S 4
Aok Eole HEANA 1mm R 7.5mm
22 3R A 2RE 5 (Degudent G, De-
gussa Co. USA)AZH lapping A 3ot
(Figure 1).

2) Temporary cylinder(3i Co., US.A)

DA A(fixture) & BEHo] HUIIETHo
Ae FELZN, 208 Fole VI 7mm
AR -3,

3) Block A3}

Loading machine®] HE3=5 15(W) 15
(D) 20(HDmm 2712 YERE 18 (3i Co,
US.A) 574 242 W

AP 194 += clear resin, A P24 X< yellow
stones MEA 82 AHE-3tH o, A (fix-
ture) = block®] BF % 322 flangeolel

rE9 2322 3l h(Figure 2)..

4) Titanium screw(3i Co. US.A)
=72 & e AdivAk 18708 AFR-St
@k

5) Torque controller (Nobelpharma Co.,
Sweden)

Burg F&ste AR Xole A2 &
10, 20, 32, 45 Nem, £ 55 10 rpm% 24
rpm< 244 A9 5= Ik (Figure 3).

6) Torque gauge(Aikoh Co., Japan)

£ torqueE S AF AN 2A HA
10gfem A 7HA F-715 24 Hd) £ E di-
gitai® ¥ AI$HcH(Figure 4).

7) Loading machine

HA7IRE S SAE S 4ELFoE HIAA
blockdl] 315 7Fete 7VAIZAEN FE7bE
gAe) o AFeAt

A AZIRH, AF7], §5EE WIS
gEe 23T ¢ e Y=FER, EEL I
A Y8 - B9 5208 FAHY
Atk

Aee 1N 7HR 4] 7Hsdtn 2313
loading3d}™ ¢8-e ZAE7 538t (Figure 5).

8) Washer

18R Fo] gloIA FEsHEAA A AR o
gt 97 Ao} vl g3 H
FYstn WAe AEEEY 94t AR/ E
F3o. FA AsR=e (87 FA
engineers9 F¥3Q 2o &3t AF
3l oH(Figure 6).

2]73 1 2.7mm

W7 2.0mm

F7 1 0.1mm

Ag  FHEG ¥ HxY ¥F

(Degulor. S. : Degussa Co., US.A)



2, A3

ALY 2L A (fixture) 9 FH-
T-Z(temporary cylinder, AZE AWHE 4
Z2%5 torque controllerE AH8-3td A ojuial
£ ZoA Agstgt.

3 20N, $%+ 24 rpm. o2 Yo,
13 A48 S dEe aarm$ol Ao
24 13 o FFdq Yoz Al
Z29¢ #8393 H(Figure 7).

HAMFERE 39 37HA g F 8 A¥d)
Ae 8% £9 torque 24 HEL A3

£, torque gaugeZ AtirlzYA)e] 4
Woz zdWe) Fe &2 EHA Y
FXE A

D A1

2719] fixture blockol 2}Z} temporaray cyli-
nderg Zgstx, AHS3HA @& ADIAF 7
ARE AHg-ate] AhtAlz A3 £ torque
Z73% 53 WrEsig.

Z, SY3 temporary cylinders} JESHE
2R A (fixture) o] X thLAL vir} 53] gHE31o]
205 W 29 torqueZE-g 3.

2) 4% 2

¥ A¥dgME 2@ SHAE 01839
loading machined] 3}5-& 150N22 X3 31
A% A B. C. 47 3709 &7 fixture

blocks Z#3te, Z+ ZFo] AMRSHA g
AIALE 2704 A3 (Figure 8).

1. A819A4 d& AF F 7P EnF<
W (Fol7) 7] ¥HEF Zo|V)) o2 X
fixture® AIALR 2213 18003 loading
% EZ9 torqeE A3,

2. FYANIAE A 1.3 4 e
2 AArzd o) 126003] loadingF-9ll &
A torque® &3]t}

3. SYANIAY AZE washerE 7193
13 543 o s AgivAlzy F 18003
loading@= £9 torqueE ZA3IY}.

4. 3.3 LA A=Y F 12600
3] loading¥5 EH torqueE =733

m, &

oo

#1o

1. &8 1

A, B Z} fixture block¥} temporary cylin-
derz¥olA £4% AFRE ZE=2 P
o3 2o

g A9E 2g=zs Jehido.

2. A 2 ’

A, B, C, Z fixture block™} X|2FolA]
3 Ante o2 24,

Aol 4] 18003], 126003] loadingolA]
247} washerZ AME3F o) Tz HA

il

=

do oX

Table 1. Results of temporary cylinder A(experiment 1)

ecimen | Al A2 A3 Ad A5 A6 A7
Count
1 1529 | 2097 | 1215 | 21.75 | 17.15 | 1754 | 2068
2 1901 | 2381 | 1725 | 2391 | 1597 | 1695 | 20.29
3 1834 | 2381 | 1744 | 2459 | 1607 | 1992 | 21.36
4 2029 | 1911 | 1725 | 2361 | 1636 | 1842 | 1950
5 1842 | 1744 | 1823 | 2361 | 1568 | 17.05 | 1882
(Unit : Ncm)




Table 2. Results of temporary cylinder B(experiment 1)

pecimen|{ Bl B2 B3 B4 B5 B6 B7
Count
1 19.50 23.81 14.11 17.84 20.87 12.25 19.80
2 20.19 23.52 2232 21.27 20.09 13.72 20.09
3 20.38 2391 19.11 19.50 21.36 14.60 21.36
4 20.19 2127 18.33 21.56 20.78 13.23 20.48
) 20.48 20.29 1940 | 1872 18.72 14.11 19.11
(Unit : Ncm)
(Ncm) :: [ | (Nem) ]
) 22 o :2; 22 +
20 F A3 20 4
18 - ~—Ad 18
16 4 ~=—AS 16 4
18 1 ::: 14 ~//\¢/
12 4 12 4
10 + — — 10 —
1 2 3 s s (Count) 1 2 3 s s

Figure 9. Results of temporary cylinder A
(experiment 1)

Table 3. Results of experiment 2

[ {=B3

—~—B1
—--B2

—~—B4
-=-BS
——B6
——B7

{ Count)}

Figure 10. Results of temporary cylinder B

(experiment 1)

Specimen A B C
Count N-W w N-W W N-W W
1800 195 20.0 194 21.1 187 216
12600 18.1 189 149 202 185 18.8
1800 17.3 184 18.2 20.1 184 | 195
12600 152 18.8 180 180 170 18.3

Unit : Ncm
N-W : No washer
w : Washer



{Ncm ) 2s

23 |
214
19 +

17 +

1

N

+ Non-Washer
o Washer

o+
+

Al

A2

—t

B1 B2 c1 c2

Figure 11. Results of experiment 2(1.800 loa-

ding)
{Ncm) 23
214
19 4
I o 3 o Non-Washer|
174 I o Washer
15 4
13 + o —

Al A2 B1 B2 C1 c2

Figure 12. Results of experiment 2(12,600
loading)

3. SAAzE

A 431

2 499 3%87 9eH 2ok

Xll, XIQ’ Xl3y XH’ X15: 11‘\31 A]XE_Q’} 3—1?]_&“
A4

XZh XZZ’ XBv XZM Xzs: lﬂ /‘1?194 "?‘lﬂyﬂ
49

Xily STty Xijy R i59

Xu 1s X14 29 XM
AR wA T 4

39 XM 4y XM 5 : 2‘1:&

o] 4¥e] E3ZHo] torque’} HulY wHE-x
ABFE Tl Hojr), A F ALY
Zpol et ZF AP7HY x}o]lE Foll, AAHOZ
U torqueE YERlE NHEXASSE @)
A8 B Hed Bl

71 fdlolEl(Raw Data)

L2 dlolelE Plottingdtd A7) A 2}
oje} AlHZke ztolT 3] ATAo] flo] B
ol AFAE dEed Z(GX)DE AL Ao,

Plot of X*i. Legend : A=1 obs, B=2 obs,
etc.

25 + A
ioA ¢ B A A
) A C
20+ B 0 ¢ 5 C
o C
xic B 4 A 3
157'2 \ A A A
8 A A
10 +
B i T, Fommmemeae dommmmmme e 4
1 2 3 4 5

Figure 13. Plotting of raw data

) Fskd deler

A Ao SHAGAA) Y FRHAER
BEEIZZHAE M, S& st 5AgAM &3]
ARE-5E A 773 Normalization) S 2 8-8] H.3t

o
Y= (Xij -M) /Si

&, M= (Xil—Xiz_XiS—I-XM_XE)/S
Si= ((Xil—Mi)2+ (XiZ_Mi)2+ (Xia— My?
+ (Xn_ Mi)2+ (Xs‘ Mi)z)/4

22 W¥(transformation) S HFA o] ¥
B UFoli Su} Fpolmz e Fy
(Hdigte 9% )& W3l glA get, o
FA HEE HolelE Plottingd] 2 &3
2 & (YD & #e AHelrh

Plot of Y*. Legend : A=1 obs, B=2 obs,
etc.
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Figure 14. Plotting of normalized data

PlottingZ & 29 j7} 199 F(6), 29} 3
Ao D(4), 48 599 E(5) & T4He= B
o) AAHQ Fer} ol At &4
o|xH gt fAksIth, 1EjA A FHYg B

42,
Y=a+bXi+cXi

oz AEgP. o] mHe wAHo|AT P
2 Xgsid

Y=a+bXi+cXj

9EA 83 Ard(Multiple Regression) ©]

g},
SAS(statistical analysis system) 3] 71X]|&

o] g3 ¥AMF AdE dLa Agw,

F-test®] ZA3= 99% 2] fo] 308 o|x}
T4 mdo] Hgtalch olxf FAH mdo] A
IEZ FH AFE FAHINE gy 2
IE g

% a=-1.99, b=1.69, c=-0.280]3, Z A3
7k 0°] olet= AR #9 £5& 99% ojth.

o] Z3& o83ty A torque’t YER =
HEXQISFE 73

-b/2c=-1.69/(-2X -0.28) =3.020] T},

B) #¥2
Washer®] 94 23
Washer?] F94& ¢olr7] 935 H¥He
E3AE o 2
Xl“Yl‘
X: Y. Xi: WasherE AH43}#] @& 3¢
Y!: Washer& AF&-3F 3¢
X, Y.

o (X, YE 2 AlgdA 22 Advt
ALE AFESF &% Aajolth. WA X, Yie
EgAo] EFHA 21 4 FH(Correla-
tion) & ZA Hth o] dYAA HASFuA
3= 7Hde Washer® AHE3 73971 Wa-
sher& AMS-3}A] & Z2HT) torqueF X9

Table 4. Results of ANOVA test(analsysis of variance)

Source DF | Sum of Squares | Mean Square | F-Value Prob>F
Model 2 154611 7.7306 12.777 0.0001
Table 5. Results of parameter estimates
: P for Ho:
Variable DF ara-meter Standard | T for Ho Prob > |T|
Estimate Error Parameter=0
INTERCEP 1 -1.9913 0.4459 ~4.466 0.0001
X 1 1.6933 0.3398 4.983 0.0001
XX 1 -0.2808 0.0556 -5.053 0.0001




Table 6. Results of paired comparison(experiment 2)

Mean SD T Prob > |T|
1800 cycle

-1.83 0.83 -451 0.0064

Mean SD T Prob > |T|
12600 cycle

-1.88 2.11 -2.19 0.0801

Yol Atehe Rolth, adY &3] FFL
H23}7] Y& AMgehe AR FAAsaA
3 ¥ &3 (Random Variable) 7He] =
HA4< HAE.

v & 4¥Ee A X, W, XY,
(&, i=D39] EY4L& 7Mgse Ae ks
A= X, Yo SPAHe BF g

ol 3¢
CL=X-Y

g 2384 Z, Z (&, i=j)3ted =EPL
7H3E 5 Qi

ARE AFIHEE ‘29 HFo] golt} o)1,
WH7MAE ‘Z9) HFo) 0BT FP & HHY
3= tj-&H2* (Paired Comparison) & A3
55 4=

2 4989 Z3XE A48k} SAS(statistical
analysis system) H7]|A& £33 A= o
=3 2t

:é!- al o}

v,

Of

V)

Z7] dEHE XN8E FE g4 FAYE
#Eo] HEEIU

I F AR RFEEAY, FHIde ad ¢
EUE HFE] FI/8ke FAY, screw
looseningS FHE-TZEQ Fo3F EAFo=
_?_Z]-E]ﬂ 9}‘;}1-15-19-30).

ol SE37 A% WPoem 1A (fix-
ture) $} BRAE e HAFPFZL AhprtzYA]
torque o] FE == o] v,

Az Wi e A 2 A (fixture) o 2182t
(external hexa) 73o 2J8ix 343} loose-
ning®] WAHE HAE =233 9o, AL

dFFE] F4E& 345 Utk Binon®&
T A= 3ALe] 9] &7 external hexa) TZ
o @A (fixture) &} FET+2E AFEL £
Atgt A3 HA 46 oY HFFE BEn
aqh.

aeA 9Y JYENERHE] B9 duty
o2 JHXol B WAE FZRES AF
AL FRFAXE A A olete] HEAS
35k 59 e A8l st

AUAL 29 torquedS FHEH AL
ZE g &3] gl ¥ )9 looseningS
Ao E e e YLEFES Hx
HefA B =97 Holgtre,

229 Branemank®] CeraOne system<)
7499l abutment cylinderE vi-$- Z3(32
Nem) 22 219 ARRIES HI}ste W
He 23 U,

2 AfdAe e ggste FatdX
= Hi AR E e BE, & AR I3kd
S GAE distd H2e) B

a2y TRk ME Aol B3 8HFo)
7090 E APoE WA g, SAde
AaA o] & #AG AFETe] 7HF FrtHn
A& Bolth, Ty B RE o|EE0]
HEAH AAEA YT YL Mol
(o) . FALY] X 8o &3HQ pitch A £)

AP19NXE surface settlingell 2§ EHE
o]-§-5t At

UAFE 2219 loosening¥ THA] ZRo|7)&
Eatd| sl WHo g S-F4d Jlvte F
Aol Y ToE% olgHu o,

Iy B AgdAE YA 2AF AWE
Atolef] WA= settlingd] <3+ loosening e



g JAPAA EHFELE GAs 2oi= 9
solt},

AE3lre A HA 7Hsd AFzEs
532 =§hetgr].

AFEZ= 12719 abutment cylinder th-&2
2 33 A (fixture) 8} AEH = Hol AUsE
%o} & temporary cylinder® AM2-3te] A
AE7Y] g FHagsigo.

Screw looseningdxe &3S A 371A
ol AYe,

£ 3, F breakaway torque &A1 o]
Fe=d, ol TASY lubricanttt corrosion
ol g3 42 slsAdel U

522 length measurement, & screw?)
initial stretched length$} loosening¥ length
B2 residual preload® =73l= Wil
23 A" SIS o] AFee &3
St ol JdEd BRI AEHA Ay
ol 2F7HEZE B AYdMe ug 29
torque SHWHE A&t}

AdivAte] 29 torquede gutdozm
abutment screw¥ ol gold screw®E ZYu:=
10N, abutment cylinder ZY A= 20N, &g
B EE(d : CeraOne, Nobelpharma Co., Swe-
denm) oA 329] 3o] ARHI glt}, oo
B4 A= abutment cylinderdl] A3}
20N¢] oz MAs.

AL ZAA AEj A A
blocks AR, B 24E
A0} loading machine®] ZAAXE
1A A AT

AR Aolo] & 24 torqueF e ¥
E3k8t7] A% 714 X7 2%, GoheenS
3} Burguete5* & 71413 torquing AX &<
AHEBl T el HALE Role Auiat
Z4o] o]Folxcta HusHA FHAF tor-
quing device$} torque o] AA oo} Ftin
F33rar.

asu AEEARE BE ZolE torquede)
q3se ANz E731 EY torque Fe
At F2 98g we F
Atk

b
o ok o
o 2 ju

ol A9 BARY ZorMe} Zo] 33
A, & 3AA oA 294 M 2 =9
torque ¥ HFY}

% 299 A smoothening®] Hi19] L8
HEGHoln, 2 ool I9 238 Hx3
smoothening® 2 FYHFo] F713ctn B4
=

a2 4A dAelMe FE A2 o))
BHE 2AAH SN 39 a2 9S
Alggsict, matd QAHAALAN EA A,
Aut 9 ARG LeHE AIE g9lo] A
dual 2o driy A2g 84L =438
=7t tid A7 Yottty Alg gt

AH2zA A 71188 REX &3] ALg
5 washerE o]-&3] B¢t} Washers A
HES BIdm &tn fF AT 9sld
EY9E HASIE o ZEd deld o
dAe AE7E Wi,

AFEorNME washerddlE 7AA A7
A7 AHEEHI itk HEs e HEY Tg
HEo] LRAIZIAY pinoltt wire5-& AH&8H
71 B nutHE9 YA Ed FAHFAE A
AANZI7|E S,

AHEE 5 gle B AFES Z3 QY.

& AhuAb 2ol FTFHLU lockingo] oF
U, Y torquer FHFo] 9gL Fx|
olopstil o Alols HAE torqued o]
EFlojol dn Fr1gx7E Soldd Qe
FUAYA AFEo] EATL

aYeg B dYddie thuddt washerZ
M= 7b8 2vg HE washerE AMR-sHSIT

Washer?] {73 Wi7Z-& Ahubabet cylin-
derell &J&] AA o] H AT FAE engineerS 9]
BEA Ao gt ik, A A
= AA A AE] 2dlo, HIERTR=
2o Ao FFo g AASYE. WasherH
Zhe EE % WA DA tube FEjE
FZEH Haste gl 7HEetd .

37he] X A4A Aeie] Eol Hadt
thal k&= o] UCLA hexed type(3i Co., US.
A)2.=2 A7 lappingX sttt



Aot A A= 18003)/day, SEE
13]/sec AL E ] WolEHA |3 gJor}, I
dHd dalMe dubdel A&zt 22 gloh

Loading force Richters”o] &3 UE
HEJ 7l A e FAGEF At A 2-3=
150Ne2 393 loading3lsE 1€9% 154
A2 3o AFEHE 1800, 126003 E 242
2R, :

Block "lEAE 24&19]A clear resin® 5
A3 vzt gid7] W&l o2 7] & yellow
stoneS A3kt

A¥ZA 18003 1oadingoﬂf\1“ 95% )
o] o g washerg AH4-¢ ¢ F3 torqued
7HE 7HAST

23} 126003 loadingol A& 92% <] #-9
e, washer® AHES 3¢ 9 torqued
718 A&dlElVls el

%x7] 9B A E 9 50| M= washer”} screw
loosening A H&E sht A&H e stFole

Ne< A S gusla Q. & F359
washer7} A& 5w a5 459 i%°] &A%
E Eo%'ﬂ."‘:}'.

Walker® vibration loosening®ll %% J4¥&
o] & BYH 949 438 125} ] )
obF A AR e 9AEC] AE vk
74z38t49th. Bickford®e o]0l $7FA] Al2H
Tte g AHshE LA ¥ 8914 28
LFE W] g A&stdu.

a2 $19] 2o A washerE ©]&3 E3
AdA 7159 e AASYL 4. F,
22788 A&AAF e AdF FAH4
i3 o] Fgsiti Alsdrt.

o8] A¥AM%= washer A7} 03, 0.2,
0.lmm& Fagol wet 8 torque’t F7F
& el dEEAT.

gEtA] Foj JYTWHE BEH FRIPA
tergt FAek AAe] wet washerd] HE2
22 A g e AlsEd.

281 43S loading machined] &7t
g AT EJ7t A7t A= EH tor-
qued AT FAE JHARM THA "“%15‘1
AMEZE ek el A et o] 2R H F

torquedl] HX& FFx L Eojof T F
olg} oAz},
npRgto g FEHO 2% vibration loose-
mng°ﬂ A} 438 (horizontal force) o] B F&-&
=il AENENNZ Fqte] g wa-
sher9] 1% digt 997t B8t Als
"o

r{m

v.Z &

A% JEVE B AN Ao} 237
washerAHgo] 9% AhbAl BY WP
o tatel AES 23 e Lo ARE

29

kr

1. AR100A AhpA} o7l E71F HHE
g A3 33]H =AM 7 & E] tor-
que® EJHP<0.01)

2. AE20A 150N & 18003] loadingd Al
813 23} washerE A3 3¢ 3 tor-
qued] F71& 2o (P<0.01).

3. A¥20)A 150N 2 126003 loading;";i Al
33+ 27} washergE A3 3¢ E3 tor-
qued) F7He fr94de] IR (P<0.1).

Aol AREe AGF JES 4HEA

A4819 Ade 94 Zuoi AEHE AY
UALZ 2Q0H-g o 3 Wl TASP|R
O 23] {07 F F 33 HF51A S st
o] 714 ARAHYE HAFET

2829 AFAA washerd AMES 4
AMrHoZ FE torquew F78IE A
Boul, 126003 loadingAle SA8H4
AL A

% washerE AHES £ JA|750] 27e
fre)gehgt F& Holut loadingo] F7Fgtol
we} AstEE A% B,

|

:40 o o

o o 2
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Abstract

A STUDY ON THE ABUTMENT SCREW LOOSENING
OF DENTAL IMPLANTS

Yun-Mo Kang, Ju-Hwan Lim, In-Ho Cho
Dept. of Prosthodontics, College of Dentistry, Dankook University

Abutment screw loosening of dental implant is a major problem in the treatment of
dental implant.

The purpose of this study was to examine the effect on the prevention of screw loosening
according to tightening method and using of washer.

In the first experiment, using a implant fixture and precisely fabricated temporary cylin-
der, the loosening torque was measured by tightening the screw 5 times repeatedly.

In the second experiment, the fabricated crown and implant fixture was tightened by
the screw that is attatched washer and then the loosening torque was measured after
loading it 1800, 12600 times under the force of 150N.

The results were as follows.

1. The highest loosening torque appeared after tightening 3 times repeatedly(p<C0.01).

2. When the washer was used, the loosening torque was increased significantly under the
loading 1800 times(p<<0.01),

3. When the washer was used, the loosening torque was increaed under the loading 12600
times, but it is statistically not significant(p<C0.01).

The first experiment results mean that 3 times repeated tightening screw is most effec-

tive clinically. The second results mean that washer is effective in prevention screw loose-
ning, but the effect is decreased with increasing load.
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