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o H de ol&HIT Ut 9HHoZ
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Fr&fo} o] Fojzolsin, o] d YEAE
7ER7VHOR V)5S £y HEiME AR B
FEY AAQEH 18] A HA3F o] Fo|A o}
Fid= i

A7 AEHNES] HHAQ FAHE YSAE
BHES ddste AuvAlY 2384 (screw
loosening) o] CH#H# 82522 - A3t Q) ZWEE A
B F2ES 5= Ul gt YA £4 3
Bl (screw-retained type)St AIME 78 e (ce-
ment-fixed type) 2 EFEZ 4= At}h o]F A} &
Al Fel= B2 X BolME YAk gsiA 1
< 4% 4 Y §A BErh WRsd A ER
ZAtt A o) sbssts AAS 41 YE
Rl AlFEd] 98k 3} HAfo] glomg
T REE AYPmst 8FHE, YA} EY (screw
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loosening) ©] FAAFTHE FH o] glom ojzfF 1}
AL E99] Uolo = RAAS JZNES 9| B
AHe I Feiet XA AP, screw stretch™,
Aol M2 FUH 20]¥, long cantilever
contact®, ¥ EWE 9} abutment cylinder Abe]o) A
o] BAFoZ 23 tension® o] YL, AIEY
02 A 9] 7l E AsES AdEy
wAabe] o] gt o]Z Q&) FH Z3
Al eSS F AL A gE Fo' ¢
3 R AFEE F 5 ded®, 05T &
A B3, FAE Y JdZSHENA F Ay
t}. Bickford”= WAL £ @A Wi £Y3
A717F 299 F7HA FHE BRI @)
FHS WE 2 H s 2] d4ee g
EAE ol 35S WAl HE AMM A4 W
o] M st HEF7F BH A HE surface
settling” 7 SH 22 YA 24 HEdS doA
WAL A3 El= screw lengthening S0l 98] F
2 BAEY AU EYE a7 4A
douf= dAoE SEo| sl YAty Zt AW
£ AololAe) vhEHo] o8] o|Foin 29 4
o] AFAUAE FF3ld YA o2 F

3] 22| vibration loosening® 3 AlZFE 8120 9
o A S creepd AL 7189 stress loosen-
ing”°] A& oA J3Fe] mm st Vibration
loosening %717+ EH 9 7 RHEF O Ao}



ol wEF w3t 7|EE FHEH YA X3,
gt %3 (axial force) Bt 4% ¥ (horizontal
force)ol, 1A (tension force) Ltte AGEH
(shear force)o] B 9&g For g4 AH

W EE ARE S5 WHeEE 3A 3
7EA7F e, AR EYI Ao 2 HY
(breaking way or restarting torgue) & S33h= %
WY ER UAbe] 7] Zojgt ERF AE 4
o] MlwZ AsFE FAse WHY WM AF &
A (screw elongation measurement)®¢] 913, A
2 \ltrasonic extensometerE |43} 2 L-¢k9] 9
Y& 43l AslE- FAsks WHel Yt o
= ZY93) Ao} 29349 (breaking way or
restarting torgue) & S 3= ML torque gauge
g o3l 7HAdA A F J= WA
ST FFY 25 s e 2 (corresion) F
of &3 A7t HFE 5 Ut

ojgigt WA £ &
BAE FEH JF
o] &3h= W™ ¢
F74d S AARY I
ZA&= 9?81 torque control deviceE ©
|3} 9P, washer 5& |83k 384 Y,
screw cement®] AP silicone obturator®] ALY,
YAl 73 (screw hole)©] WA FAHEHE =
I EFHske e Eel ok

B dApdA s Atiual 79 Rel] §A e
£ FASA 43 WIE Y F Mg E B
Hks o A stoppingI} oFZF H #HIE °)
23t 7129 Wy thaldl), AuAl 7+ WE
o A9H(dimple) vt MZZ(flute) & FAstL, U4
AU 23 AE ASE ARHE 2ol 293 A
YEAEZ W TEE BH5HE By £Y 3
A S A A F9 BR9) Fo40] e
A& ¥w, A FAh
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(1) 3 A%

Hexed type UCLA abutriient cylinder(3i Co.,

USA)E o|&3tqrh

YL 77} Fof A7 HeE A FE H 2
o] A& 4mme] F31H (loading surface) & 3
Astgoh gole a1t 2729 HFRQ 85mm
2 AL, EALTE 5 Degudent G®
(Degussa Co. US.A)E A &3l cthFig. 3).

e WyS A7IR] G 7189 Wy ol Yo,
2 9Hdimple) 3472 UCLA abutment cylinder ¢
Azl A 35mmAel A E 12mme] Nod round
bur(SS White Burs Inc, US.A)E ©] &3t 90°
=2 4320 F4stU T (Fig. 1), MZE(flute) 3
A& UCLA abutment cylinder &) #3FdollA 35
mm$ o] No4 round burE ©]-£&3te] 3mmAo] 9
AZEL 0 AEZ 439 33t HFig 2).

- Dimple

oot UCLA
abutment

abutment
screw

Fig. 1. Diagram of dimple formation in internal sur-
face of UCLA abutment

Flute

UCLA
abutment

uUCLA
et ghutment
screw
Fig. 2. Diagram of flute formation in internal sur-
face of UCLA abutment

(2) Block A3}
Loading machine®] AT JEF 15x15%



20mm¢] mold¢l] standard type®] YEFWE TAHA|
(3 Co. USA) 57/HE W
surveyorE ©] &3l ztz} New plastone®(GC
Co., Japan) 2.2 vl &3} th(Fig. 4).

F7o] HxE

(3) Titanium alloy UCLA screw(3i Co, USA)
Slot type?] A[thupA} 57] 2k hexagonal type] #]

WAL S E

AHE-st ATt

(4) Torque controller(Nobel Biocare Co. Inc.,

Sweden)

wE Aol 29 HAYS Tk PA2A,
?J—F’_— 10, 20, 32, 45 Nem, £5£ 10, 24 rpmE 7
7 49 g 4 9eHFig. 5).

(5) Torque gauge(Tohnichi MFG. Co, LTD,

Japan)

£y JAY L A= ASAANEA, 4 04
kgf - cmo A Hh 36kef - cm7bA] AlZo] 7}E3}

o} (Fig. 6).

(6) Loading machine”{Daesung Ind. Co, Korea)
AZIRHY 3AYS FEITFOE HIAAA

blockel] 3}5&

o 7]--;5}._‘:_
A A7\EH, A7,

71A A o)} (Fig. 7).
£rEs st 949

< 2P 7 e JAER £58 A% 4
A& ZHss FHFoE FAHS UX, 2T 1
3 loadingdty, ¥¥HE ZA7F=3%Y loading

pointis T3} YA Aol

3g 4 JEE A

T 4 mme HHOZ A2 THFig. 8).

(7) Panasil® contact(Kettenbach, Germany)
Vinyl poly siloxaneA| E-9] A7 % (low viscosity)

9 PAEEI QAo

(8) Futar® Occlusion(Kettenbach, Germany)
Vinyl poly siloxaned] %9 ¥ 7 X.(high hardness)
o] B33 wEdsIA ot}

VAR S H A Baigol AtiuAl &
g 2R g J3e FAE BrYE 29
torque ERWHS AHEst Al EsiTh

A ALYy 29 2AA (fixture) 9 ARF

ZAFE sHE AFS F, 7 P} ot type
7} hexagonal type?] | UAME torque controller
& o] &3td ZHFAUTh 2> 2N, £5& 24
rpm 08 ZFol7|% EIE Wl MY & X
Y HAFE Holy 33 Al £AF, loading
machine®. 2 180038], 12,6008 loading® torque
gaugeZ °] &3t Y torqued 7t 7 20314
483 (Fig. 8).

172 719 WY screwd FUF, stop-
ping#} amalgam$ °] &35t -2 ﬁPﬁiﬁP

27 Wl AeHdimple) & A &, A
¢l Panasi® contact¥} amalgam$ ©]-4-3l9 E43
Rt

372 el AoH(dimple) & FA S
71741 Futar® Occlusion®} amalgam$ ©
A3 ot

472 Yol AZE(flute) = FA T
°] Panasi® contact¥} amalgam$ ©)&-3}
Atk

532 Hol AZ2F(flute) S FAT F, QY
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Table 1. Experimental groups and number of measurement

Intretention form | Sealing material | Screw type | Loading frequency { Sub total
Group 1 No tx. Stopping Shot type . 20
Group 2 Dimple Panasil & 1,800 times 20
. 5 -
Group 3 Dimple Futar® Occlusion Hexagonal &. 20
Group 4 Flute Panasil® type 12,600 times 20
Group 5 Flute Futar® Occlusion 20
(Total 100)
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71A¢] Futar® Occlusion3} amalgam& 043t &
A4

7t #9) A& BY3HA Vst 22l 7
z}e] dlot typed} hexagonal typed] screwE ZR,
AEE LASA ZH37 9T deviceE ]88
loading surface®] 2mm &}¥7bA] stopping, <1/3A,
ZF AN EAHEE SR

3. EAIXMzZ

B =59 EAAZE SPSS V502 for Win
(SPSS Inc, USA)?& AME-3}ith

Zt SAHPEC] AFEEE olFEA AAR] H
gtod K-S test& AR, 20 & 7 #3+
o] F9A (p€005)S XAMSHZ] 943t ANOVA
test, one-way ANOVA .test, Multiple range test
(Duncan’ s test) @ paired t-testS Al3§35}53ch

. gz
1L 2 2e| LA BY i3 2y

£ A AHE WAL 29 3AY SRAIE
52 Table 29} 2t

£ A FH AUAL EE IJAHY
ANOVA test A3}= th9] Table 35} 7] UE}
wtet

Table 4¢} 5= 7k 7+ AdvAL 2 34
9] one-way ANOV A} muiltiple range teste] Az}
24, 29 3Adgo] 71y E FL 5S¢SR AHF
1798 Nem °|gem, 137(1674) 3 4(17.89) 5
(1798)7+9] Felgde AolE B A TH(pc0.05).

O M

Table 2. Results of measurement of screw loosening torque according to group

(unit : Nem)

Specimen |Loading times | Group 1 Group 2 Group 3 Group 4 Group 5
1800 183 185 170 185, 193
! 12600 155 16.0 160 168 16.3
1800 185 185 195 185 195
2 12600 140 165 155 165 170
5 1800 185 188 19.0 195 193
12600 130 16.0 16.0 170 16.3
1800 19.0 19.0 180 190 190
4 12600 150 155 160 168 175
. 1800 185 188 185 195 195
12600 155 16.0 135 165 150
6 1800 183 185 150 195 193
12600 158 140 163 155 16,5
1800 185 19.0 188 188 195
7 12600 150 - 155 16.0 175 175
1800 183 183 185 193 195
8 12600 158 160 163 168 173
9 1800 180 19.0 188 195 193
12600 145 168 150 155 165
10 1800 180 19.0 190 198 190
12600 158 16.0 163 168 165
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Table 3, Results of ANOVA test for screw loosening torque

Source of Variation | Sum of Square DF Mean Square F Sig. of F
Main Effect 325243 6 54,207 96.774 000
Internal form 15412 2 7.706 13741 000
Sealing 1.219 2 609 1.087 340
Screw 158 1 158 281 597
Number 303.998 1 303.998 542,100 000
Explained 325243 6 54,207

Residual 74583 133 561 96,664 000
Total 399.826 139 2.876

Table 4. Results of one-way ANOVA test for screw loosening torque according to group

Source D. F. Sum of Square | Mean Square | F Ratio F Prob.
Between Groups 4 24357 6.089 2281 046
Within Groups 95 253621 2607
Total 99 277978

Table 5, Mean & standard deviation and results of one-way ANOVA test for screw loosening torque
according to group

{unit:Ncm)
Group 1 Group 3 Group 2 Group 4 Group 5
1674193 16954169 17291160 1789+1.44 17981147
Group 1
Group 3
Group 2
Group 4 *
Group b *

*Denotes pair of groups significantly different at the 0.05 level

2 K& 5140] T 2t F7lo| B2

3T =

It

41
=]

(1) 1,8003)

Table 63 72 1.8003] loadingAl Z+#2] At
A} 28 3)d38 9 one-way ANOVAS multiple
range test®] A2 A 37(1821) 3 4(1919), 57

(1932)7F, 283 17(1849) 3 4(1919), 5%
(1932) 7+l FAJE AolE B F thH(p0.05).
(unit : Nem)

(2) 12,6003
Table 83 9= 126003 loadingAl Z+ Z7+9] X

Table 6. Results of one-way ANOVA test for screw loosening torque according to group in 1800 loading

Source D. F. Sum of Square | Mean Square | F Ratio F Proh.
Between Groups 4 8.6980 21745 48092 0026
Within Groups 45 20.3470 4522
Total 49 29.0450
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Table 7. Mean & standard deviation and results of one-way ANOVA test for screw loosening torque

according to group in 1,800 loading

(unit:Nem)
Group 3 Group 1 Group 2 Group 4 Group 5
1821+131 18491046 18741027 19.19£046 19.321+0.19
Group 3
Group 1
Group 2
Group 4 * *
Group 5 * *

*Denotes pair of groups significantly different at the 0.05 level

Table 8, Results of one-way ANOVA test for screw loosening torque according to group in 12,600

loading
Source D. F. Sum of Square | Mean Square | F Ratio F Prob,
Between Groups 4 18.7652 46913 75506 0001
Within Groups 45 27.9590 6213
Total 49 46,7242

Table 9, Mean & standard deviation and results of one-way ANOV A test for screw loosening torque

according to group in 12,600 loading

(unit:Nem)
Group 1 Group 3 Group 2 Group 4 Group 5
149914092 15691087 1583+0.75 1658061 1664+0.75

Group 1

Group 3

Group 2 *

Group 4 * *

Group 5 * *

*Denotes pair of groups significantly different at the 005 level

WA 29 A8 9] one-way ANOVAS}F mul-
tiple range test®] A2 A, 1:7(14.99) 7} 2(1583),
4(16.58), 53+(16.64)7F, 18] 3%(15.69) %
4(1658), 57-(16.64) 7F, 27(1583) 7 4(1658), 5
(1664)7Fl el aelE A TH(pC0.05).
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& AZE(flute) S FAT o2 HTF

1793 Nem °ojglod, A Z2E(flute) S &
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ding to internal reten-

Table 10. Results of one-way ANOVA test for screw loosening torque accor
tion form
Source D. F. Sum of Square | Mean Square | F Ratio F Prob.
Between Groups 2 23.1441 115721 44048 0148
Within Groups 97 2548335 26271
Total 99 2179776
Table 11, Mean & standard deviation and results of one-way ANOVA test for screw loosening torque
according to internal retention form
{(unit:Ncm)
No treatment Dimple formation Flute formation
16741193 17121163 1793+1.44
No treatment
Dimple formation
Flute formation * *
*Denotes pair of groups significantly different at the 0.05 level
Table 12, Mean & standard deviation and results Table 13. Mean & standard deviation and results
of result of paired t-test according to of result of paired t-test according to
sealing material screw type
(unit : Nem) (unit : Nem)
Mean| Standard deviation| P-values Mean|Standard deviation | P-values |
Panasil® | 1758 1.93 Slot screw| 17.31 173
Futar® 400 Hexagonal 423
. 1746 152 1742 164
Occlusion screw
Az & 4o Atk
5. X[CHLIAL SHEHof] WE LAl 28! X 2X
HA}

Table 14, Mean & standard deviation and results
of paired t-test according to loading

Table 13& WA} Felo] w2 B3 22
9 At EY 928 9 paired ttestA BT,

F 20E FAYQE Aol Holx ggint.
2 sixe &

-4

I
=

20 W2 KA}
#3}

6. XZt3l

frequency
(unit : Nem)
Mean; Standard deviation ] P-values

1800 18.79 770
000

12600 159 977

Table 145 AZ3gol] WE Pt XE

cREET

Ab 29 A3 9 paired t-testo] AAE A

4 LAY 24 M=ol mE X|oHUAL 23

Table 12= YAHR 4 AE] ©E Ay

2 AL B 3 A9 paired t-testd 2 A
F Z7HE FoANE 2o)E B G Hp0.05).

1, &4
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A, 7B REAQL BAFLE AFEHE Ao
AuAbe] FE PAfojrprnieranE® 1995
Laney 572 @y o} AEREL 337 A7l
A, 7P & FARLE AduAL 29 8413 1
d ool Aol YAl o] KA vebd
& BEY85oH, Hass 5792 76709 JEHE F
oA 12708 YENENAM AL 2-& BIEH
, Dixon & YESHE tjaplel] WE YAt &
g AL Hlustth

Al 23 @o s Qs 798 £2301A
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3 a8 FF3e] gaE Alng).
st YA 29 @42 zdiHﬂ—EE‘r{— T3]
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HEY Gl A3, €A JME A=AE ¢
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%—"’i}"“"] ko] ALEgth FeHH A WYL

Y FFY HE IR AE AR T
O3} Jock wireltlt ¥ FEE washer'E 0|43 H:—
\g .‘g_o] ol—z ;‘q;r,}x% ul—moi_. E’ég
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511%?7“%3 S 211716}1 ﬂi}mi
ZAses WP ol X, CeraOne system(Nobel
Biocare Co, Inc, Sweden)2] 73-%9l+ abutment
cylinderE v-¢ £ 39| SZNOE ol H AR H
AES HAsts e &t 283 19959
Laney 572 AthuAbe] Agol floiA, & A|th
AL Elolebg AIUALE T YA 7 d7g0]
iy Bk Avvate] 2 Y| %
< TRE S FAYT MU Yojok st
FA AR 43S A @ HedA v
AL 29 @& ERAHOE AT F ook &
. 19949 Meglumphy® & A UALE Z0]7]
& FT 3 torques YSHES] F{HAL AT

774

T Ao RIsETh Ay 29 IS
abutment screw 9] gold screwZ FY W&
10N, abutment cylinder$ ol _%‘_CQEH‘—;— 20N,
CeraOne systemol| A+ 32N do] AM-# 7 dth
a3 7P Ak Zo7|9k 718 wHES
A3 387 YoM 7 E E9 AHE BY
< Hystgch

UAHER Y &4 W2 breakway torque 373
W2 torque gaugeE o[ &3fe] 7HESIY, £8A
9o RF, 25 AF B 4 (corrosion) 5l -4
& Axrt A2 F A, A A £
B £32 71287 @ vHol A

B Ao A8E F39 el st &7A

Ed2 3o, Folv HFAY 85mmE *ﬂ’—‘}
btTh WA 78 RS R4S S 718
SERCRLEEL EERPERR A
eje) dAlo] 7H53 UCLA abutmentE A}
8.3tk aoht MZEe] dAT 7l fA7]
fFofl &t FAAE 7MY JEs 2712 A7t

= AE 1.2mmY round bwrE A8t 90° 2+
T2 U PAGAT a%ke] X A YA
T YALE AXAAS o vpE o R A
ALY Fsteell A 35mmiol BA AT Al
ZEF ZAAle Aty HatdolA 35mm$

oA 3mme] Hol& ] ol A3ttt ol
A P AHEA AERES AHEE 74
of FAFZko] AgtE]o] gtk *ﬂiiﬂ Aok
Al ZolEo] AIEYY WA 932 & AL
2 AEHEY dEZAHE BAZ YAl YA F
AHE IAFA 7] 93] Nobel Biocarerls)
torque controllerE ©]8-3le] 20N9] L2, Fol7]
ot E7)8 RiEate /M & 2UEE Bole 33
Aol ks ZAW. Bt FEY AEZ VA F
Hg BT o wEHAA dAT Hol7A g
H2i3t7) Yk, 198 deviceE o] &3, F
7t 28 AR BHA F7F A Re W

A3k71 98t 30 gauge needleZ 7] WiET-E
At Bt FeAE Belo] WAL
o UHeR Eoj7bA] 87t 4 XAk Aol
2 = WEoT A Felale Ao} s
oy A ztEh
o) gl A da] wolg oA
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1,8003) /day, £52] 13]/secE 7]F0 2 3}
loading frequencyE 14 A&349] 180039} 15
o A &34 1260032 A3 loading force
T YZNE TR FALY F HoiXol 2
H3te 150NSE A5

AEAI A 7 W N2EE FAsE
o] 71ES] Wl v 3 AR YE=
ol AZE B2l 27t S/ QAT Bt
A8E F7H7e AR AZEY, 29%F ¥4
ste AL A" 7KV mlgs Ao
2 AMREH, 18003 loadingAlelle WYAREE 3A
o] St =A% ANRAT 126003] loadingAl
de ME2EES AT o] WAEY 3dgo]
oA 9A AA Vel

w3 MBS WEME 7 E(hardness) 7}
o Zg IFA7IA7 AN E o AsA A
AlA, YAHEE 3dgd ks & A0 o4
YA A3 A 2 2ojrt gle ASE Uehg
o}

WAL FR ©E WAEE IFPYMT
slot types} hexagonal typeZtol & z}o)7} gl #A
o5 Yyt I8y 43 5 heaxgonal type
oAyl YA 2ES EFOIZHN g7l v
EHE 228 FU0 94l J8A JZHE B
AEY g8 9 FYE At AAT 9, dot type
o AL ARS37] O HEE Zo= AR
o},

ppR| 2o 2 A thubAbe] 2P FHEET
© FEY O YIS Wous it tidt A
Ate) 2 s A7) 2 3] AR W
& dtee WS o AoiuiAe E]H] §2
3] dojubeAle] tist A7t 0 f destiy
Atg €t

V.28 B

2 AZdAe AALE 29U F JAEY S
F45te © 101A stopping¥} o2 B #HIE
o] &3z 71&9 W dlalel YAl gkl 49t
(dimple) v} MZE(flute)S AT AL
A EA _‘?:_i AR5 = v1ny1 poly siloxanexl &.
2 WS BA9E AS 82 sorew

-
s

775

(slot =& hexagonal) ol Wl VAL E9 HER] 4

Cfo4o) JEAE HRE AT UL g AR

< 23k
LA 54 el mE Adiual 29 3
g 7t 7719 ]i’_"ﬂ A1, 3E, 28 47

579 £02 Z71E9 T 123 42, 5 7Hol
A LR foart vEsth (p<0.05).

2 VAR W R el e v &

g AL 7 279 H] oA AZE
(flute) & AT Fol M 439 49
(dimple) & 34 & & Ud A4S A g2
T3 AR FArt Yt (p0.05).

3. WA B3 A8 wE A 29 3§
Ay BAHOZ FoA7} st

4, AL o] - AutAl 29 3|AE e
SAHCE §aprt GAArh

5, A3 e 2 Adiuil E2F 3AFHA
18003 A1 9] AthuiAt 29 332 12600314
s} vwsiy FAHSE oA =4 Jet
W TH(p<0.05).

o144 A%Z Mol Ahbit Y HAHE
AR el AZES BASE o] 7129 1
AT BAET 2908 BASHE AuT $4
$ Aoz Ushged, YATY 2 A=Y
AL Fefol] Webis G wA) gt Ao

2 AsEd
D2
L 7ZEE, JF8 2JASXH SHE Ay
Abe] %r‘azﬂ%on BE A DGR 29
Bl 2 A =22 1996,

2. o7, ?J—r% Z135: 29 Ao wE X
# EHE AUt o) g A7 &
S gt A gd s =8 1997,

3 253 ASHE Algol B3 3 H

(2), A F A EF A 29:12, 1991,

IMPLANT HA $Euio] Az o3

A 24, EA JHAPSEM 31:438, 1993,

=87 et A3 Hshr)e4ol
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Figure 3. Feature of finished gold crown

Figure 4. Feature of implant fixture block

Figure 5, Feature of the torque controller

Figure 6. Feature of measurement of screw loosening torque with forque gauge
Figure 7. Feature of loading machine

Figure 8. Feature of loading the crown of fixture block
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ABSTRACT

THE EFFECT OF SCREW HOLE SEALING METHOD
ON ABUTMENT SCREW LOOSENING IN DENTAL IMPLANT

Jae-Bin Lim, Soon-Ho Yim*, In-Ho Cho

Department of Prosthodontics, School of Dentistry, Dankook University
Samsung Medical Center*

One of the most common problems of implant prosthesis is the screw loosening of abut-
ment screws, This brings on discomfort in mastication, inflammation in the peri-implant tis-
sue due to poor oral hygiene and fracture of prosthesis or loss of osseointegration. To pre-
vent screw loosening, appropriate implantation to direct the occlusal force to the long ax-
is of the implant, accurate design of the superstructure, decrease of the occlusal table, and
adequate torque on the abutment screw are necessary.

In this study the screw loosening torque was evaluated in implants with dimples or flutes
in the internal surface of abutment screw holes, The abutments were fastened with slot type
and hexagonal type abutment screws and were sealed with vinyl poly siloxane impression
and bite registration material respectively. The screw loosening torque was evaluated after
1,800 and 12,600 times loading under a loading machine,

The results were as follows.

1, The flute form group showed significantly higher loosening torque compared to the dim-
ple form group and the group with no inner surface treatment (p<0.05).

2. There was no statistical difference in loosening torque according to the sealing materials.

3. The loosening torque according to the types of abutment screw showed no significant
difference.

4. The loosening torque was significantly higher after. 1800 times loading compared to 12600
times loading (p<0.05). o

From the above results, it is thought that formation of a flute in the internal surface of

the screw hole decreases the chance of screw loosening, but the sealing materials and types
of abutment screw did not show significant difference in prevention of screw loosening.
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