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Fig. 1. Hexplant and straight abutment.
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Fig. 2. Hexplant and straight abutment. Fig. 3. Abutment screws.

Fig. 4. Resin block specimen. Fig. 5. Torque controller.
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I, oi 7z} 2 89 Ase] BAt 2 259, A48 49
43 2 agield 258 fe4E 2P 9

AT A2 Zolof met 5% GroupE = 10 &to] Repeated ANOVA testZ 8151},
3] el FHEC A A9 Aaadt BE A, aefa, aFd b2 el 239 ¥
HzHe Table I~VIIIZ 2t} 3} F 82 AA7] st WA, sphericity2l 7}

Table I. The mean value of removal torgue in the group |
1 2 3 4 5 6 7 8 9 10
N 7 7 7 7 7 7 7 7 7 7
Mean 24.214 25429 25071 2464 24429 2436 24357 2371 23.36 22.714
SD  1.1495 0.7868 0.9322 1.069 1.3363 1.144 (0.9880 1.318 1.406 1.5507

Table II. The mean value of removal torque in the group i
. 1 2 3 4 5 6 7 8 9 10
N 7 7 7 7 7 7 7 7 7 7
Mean 24.714 25357 25.286 25.00 24786 2464 24714 2400 2364 @ 23.214
SD 19334 20558 16547 1414 1.3184 1.215 0.8591 1.000 1.069 1.1127

Table III. The mean value of removal torque in the group il
1 2 3 4 5 6 7 8 9 10
N 7 7 7 7 7 7 7 7 7 7
Mean 25.071 26.071 25714 2536 25214 2500 24714 2421 2379 23.071
SD 09759 12724 1.8452 2,116 19970 1683 16293 1.729 1.551 1.7423

Table IV. The mean value of removal torque in the group IV
1 2 3 4 5 6 7 8 9 10
N 7 7 7 7 7 7 7 7 7 7
Mean 24214 25.071 24.857 2471 24643 2436 24.143 2386 23.57 22.786
SD  1.6797 1.3048 1.2150 0.906 1.5469 0900 0.8997 1.701 1.718 1.5774

Table V. The mean value of removal torque in the group V
1 2 3 4 5 6 7 8 9 10
N 7 7 7 7 7 7 7 7 7 7
Mean 24.500 25429 25.143 25.07 2478 2471 24571 2364 23.43 23.214
SD  1.0801 1.2724 1.0293 0.886 15507 1.868 15392 1819 2.244 2.4300

Table VI. The mean value of removal torque in the group VI
1 2 3 4 5 6 7 8 9 10
N 7 7 7 7 7 7 7 7 7 7
Mean 24.286 26.000 25643 2536 25214 2507 25.143 2450 24.00 23.143
SD 11127 18028 1.7962 1435 1.2199 1.397 14058 1414 1.732 1.9940
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Table VII. The mean value of removal torque in the group VI
1 2 3 4 5 6 7 8 9 10
N 7 7 7 7 7 7 7 7 7 7
Mean 24.571 25500 25286 25.07 24714 2450 24429 2379 23.21 23.071
SD 19242 20000 24471 2423 24976 2415 24226 2.038 1.680 1.4840

Table VIII. Descriptive statistics

1 2 3 4 5 6 7 8 9 10

N 49 49 49 49 49 49 49 49 49 49
Min 215 22.00 22.5 22 21.5 21 21.0 21 21 19.5
Max 275 28.00 28.0 29 28.0 28 275 27 27 27.0

Mean 24.510 25.551 25286 25.03 24.827 2466 24582 2396 23.57 23.031
SD 13975 14974 156579 1487 1.6058 1512 14192 1530 1.575 1.6407

Table IX. Tests of Between-Subjects Effects

Type III Sum Mean .
Source Of Squares df Square F Sig.
Intercept 294147.001 1 294147.001 14889.288 .000
group 26.489 6 4415 .223 .967
Error 829.736 42 19.756

Table X. Pairwise Comparisons

Mean Difference . 95% Confidence Interval for Differencea
(Dfreq (Dfreq (1-J) Std. Error Sig. Lower Bound Upper Bound
2 -1.041* .092 .000 -1.227 -.855
3 -.776* 118 .000 -1.013 -.538
4 -.520" 142 .001 -.807 -.234
5 -.316 172 073 -.663 .030
6 -.153 192 431 -.541 235
7 -071 199 721 -473 .330
8 .551* .201 .009 145 .957
9 .939* 224 .000 488 1.390
10 1.480* 249 .000 977 1.982

Based on estimated marginal means
*. The mean difference is significant at the .05 level
a. Adjustment for multiful comparisons : Least Significant Difference (equivalent to no adjustments).

e WEeA HA Stk sin, Ao d¥ o}, B4*groupell g p=0.9992 group] wz} 31

p=0.0002.2 sphericity2] 714 3 ehE31A] gt Fo M Wy f2x 45S ¢ 5 Utk

w2, FE 0] 7P EA e 2AE Ay Bttt Group #o4Z AA T Az P=0.972
= Greenhouse—Gelsseri—,—Ei HH 340 3k groupﬂoﬂ ol ahA] gt

p=0.0002 Bof wet SHA ES ¢ F 3 52 B pairwise A% A3e|th,
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Fig. 6. The value of removal torque as a function
of frequency for the groups.
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& Ak dolge AR AR BEigo] glen 23]
2 ko) dolel 3712 Qal ohE Agel B8
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A oA e 3-4 tARE o9 Uale] do| Rk
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EoA e gEIE T5%] UM e ma
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A Aduie dolvA] ooz 359 ExE
AolA dEF R0l AT UYAte] Zo] o] (3470
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EAo] 291 (30Nem) ¥ £ WHEs19 S
A 3+& group [ oA group VII 744 Sl 2
IE7H Aol RISt (p=0.97) £ A3l AL&
& WARANTECS] HexplantellA] 24 Al#s <
AF YAk YAt Zol= group Ve AdiF
VAL 2 3.0 mm (7.5 thread)o]s, o]3 E¢bd 1
A} BE3 JdZWESL contacte] HA La"\:_'“ F
(0.43mm, 1.075 thread)S A 9] 8 44 YEHE
Hol YAkt AdEH e 8 WAt 2
2.57mm(6.425 thread)olth. & AFolA = 4A
o= e A A Zol’l IF VE 7IEeR 1
pitch9) d123te 0.4mm¥ Zo|E WHIAAA
group I %€ group VII 2 2R & 4EHE
el YAl A= e F8 WAk Zole o
& 1 9|4 2.425 thread, 225 II oA} 3.425 thread,
I 101 o)A 4.425 thread, 1& IV o)A 5.425
thread, 28 V 94 6.425 thread, 2§ VI <A
7.425 thread, 21§ VII oA 8.425 thread 7} A},
Z 232 JdSHE Yo A AdEE &
B ALY ol A 2.425 threadF-E] 8.425
thread ©] A5t Sopwith?] o] &A% AHA LHAlLte]
A glREe ggo] EXHEE 1§ [ d3ste
2.425 thread 01“-4 VA M & dold & &
gExel xolrt 24 ¥F2 & & removal
torquegtell A9 Aol VERER] 932 Ao E §4
9} = o] 43 Azt Zoy JdZHE A
F Ak AREE A ZE = /R abitel 2.425
AR o] 3R E e A F E8 EQA gl Ao
E JehiA getal d&S @ F ey oe ¢
ZUE BHE EAF Fol AUF YAk s
s x| o webd e st FEE A YA
BEo AA glolx AR e AUF JAE ¢
Az old) T Aol 2H & w e} vl Hat
& Jdehd & oz A48 F o & AdF
VA SHEA] e Qe AYE YA §E
APdo] 2.425 VARY 07391 A% & T 249
T Qg Zolg A2E AdF YA Afdste] &
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stem length, 6 thread length 5°] J&d, 714
stem length® 243 elongationoll &< FaL, &
< thread length® v}a-S A7tk s4 ®
& 3N WA A xR A e FHshed
Z&ot™ thread ZAol7} A5 npdo] Z71617] u)
ol 67 =9 VALt (ol F F& YAMEE 4-57)
o] HHA o7 2ol AT UYArte] Holela 314
o ol & 487 {A A2RE R

w3 wrEAQ 27 Yo AL B set-
tling effectell 2|3 A3l5] 7kt 7|AI AN wp2

A% Atz 7ol g Fge Goprgtey)
g3 EAMRS ‘”534,?_] n‘ Blol| we} f-o) e
Hstalgl el (p=0.000). 53] 1879 2 E03
£(24.510 N)= H]E_O}"i 2,3,4,5,6.7 37 &
HESA g2 o Eto, 23 o] 29 Eoa
#(25.551 N)o| ol B+E ‘?}%é-’ﬁ% £4
EQF g A ‘/}E}K‘it}. o7 2, 3, 43de1
3] i} viwale EH B3 kol fo 5 0.05
A & fjAol A =%x, 8,9, 103+ &34
A7F el ol UA W& g VR HE 29
3£ 5 234 29 F9] 9 E03 ol A
¢ A& surface irregularity®] #4 & settling
effectZ €13} preload®] Z7}ol gt Fgkol 1, 1 9]
3 29% & BHEYE dolle 343t iR
2 Q3 screw head®} thread?] w}ae] Z7}7} Vet
WA Adstge] 247 debve 22 Q18 open-
ing resistance®] A4, & £¢ ELAge Azt v
e Hddka AlsET & FEE A A
£ o golets YZAE YAMI Blojehy AdF
hAke} LA Aol 2714 B e B4 Alol9] I
3} sliding F<toll A U= adhesive wear?] 3+ &

£1<) gallingel Lojuol o2 Q8] A7 1IAte]

=
HaE

H]—iﬂ ol 23} Z& Ao preload«] o}7) &t

A Bt} & 293 E9& HEIAS A S R
£ YA Aol 9] surface irregularitye} 22 Q1%
settling effect®} Al 22 F/F UALE 319 v}
# glo g <3}t adhesive wear(galling)7} A<l
dojubAl Art. ol AF A= Weiss 59 A7
o A% 2] th 3 13212 removal torque value during
3T 4

30 ¢onsecutive closure/opening trialsS



ol fabgith, B Agoa] wrEAQ 27} 4
A 23| 5E 73] Axel M E settling effectol
o)gt o] LAIBt AWl 71 dojuA A
24 FEUE W EG O 52 FH EeA @
vepla, 53] 23] 29dAld) 74 =& preload
e Ze 242 Ut ® 83dA 103174419

3ol A& adhesive wearZ 13+ J3ko] HAM XL
AR Z o] @ Ae5S Jepd
HESEE ZY B0 o] AA
29 ZAE Jepith, & 23] A3 Siamos™
59 AL E28& F0]7] a4 settling effectE K
4ab7] s 271 2 F 108 3o oA retight-
eninge dloF dkxn sl AT A} =3I
Tzenakis et al’’ 59| A F YALZH F UALE A}
4385 A+ 7133 A FH try-in appointment
A A | EAo R 293 FYE wEd
“sound used gold screw £ final tighteningl A=
AHgElol w2 AetsS 4& ¢ Jdda sle o
T Ao dA3t, & 2 Ao Agag 2o
W, Warantec®] Hexplant Al 28l A & 712374 3}
try-in 2 A FE L&YW Etolebw AtF AL
E BEEY FF A Al Agshd o w2 A
3L AL £ gdn A4Eng. B AN
30Nem 2.2 WAL A28t =8 o= Siamos 5]
A YA 2& BR8] f8 548 4 =
Y B3 @S 2% Si3irh” 3 2 dgoA
AHEE A dF YAE ElolBls §E 2R FAE o
Ao EH dry lubricant (pure gold =¥ amor-
phous carbon)&°] coating®l ] $IA| &-&dl, A|dlF
UALe] ¥ coatingell 93l =Y Aldl friction &
d a2z 8] FoiR 22U ELA gkl o
B2 AT At 3He] 7hsdtd o & Adalks
< Yehd 4 ok she 7R T B Ad
dMe AT ke Holdl WhE £3 Ee3 g
o] WglE golr gt o) 93 ukEsE-E 7}
a2 ¥a T 29 2o Y Eo 3 ZhE Ve
Rolo g HA 774 ff $7elAMe 8 293 3
o] Wzts o7] Halld dA G v sk el A
F Ualel Zojo w2 £ E93 gho] Wsld of
o A7 98F Foloh
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V.2 E
Zo] 13mm, A& 4.3mm 2| Hexplant (Ti grade

IV, Warantec. Co. Ltd. Seongnam, Korea) 4ZH

E 2 Z+7}9] cementation type abutment(Straight

abutment) 49712} At 5= YAH0. 4mm/pitch) & 2

old| W} 7 FFE tEA AFstHn, AdF A}

o] Zolo me} TAH 7 groupl.&2 BFale] YA

Ed AU 24 AHEZ YR B2 Ae &

torque controllerMMGT50, MARK-10 Inc., USA)

& o83t 30Nem torqueZ A S YALE A2%

27t A5 E A F WALE 1357E 103704 &

Y FHe NEI T o G FP EeA FE S

et thga 2 AES A9

1. 29 B3 32 group I ¥ group VII oA 1
IR 103717 Ba dR2 257 felAdel
S}t p=0.97).

2. AWF YAt B A] ARl gle At AL
o] FE ARte] 2425 VARY o] 3l 73§ Bk
oA k& AT VhAbe] zhE o] Al A glol o
W2 A ZAx g 2ol AdiF JALE A
Asto] Fole A3 stz A 2ol 7t glrk,

3. 13879 £7 B2 31(24.510 N) 7} v w3}
2,8,4,5 6, 7374 = Y B3 ol %o
™, 23] Wo] E9 B3 3k(25.551 N)o] o]
W g NEESE Y EQA o HRE
vehilon ol 2, 3, 4 3ol 13 w9} vl ws}

Y EQ A gho] #9 2 0.0544 & o
frelgdol A Bk, 8.9, 10 Fele A A7}

X
3T
1=
=

$ela0] oA Yo e hepint,
4. 9EAQ 25 F4 A 25 % 73) 3RS 2

Ao M E settling effectZ <13 o] A5}

0.

Astze] F7F dojuA AL 295 o 2
H s Y B0 & vex, 53] 238 =

o Aol 7H H& E¥ EQ A g Vet 8
3 5H 108 2YdAE adhesive wear® <13 o
go] SAlEt A3 =& wrHot gz o
22 Aalgs UehA Ho] 2L vtEdsE
Y B0 o] XA as el
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ABSTRACT

THE INFLUENCE OF ABUTMENT SCREW LENGTH AND REPEATED
TIGHTENING ON SCREW LOOSENING IN DENTAL IMPLANT

Jin-Ho Choi*, D.D.S., M.S.D., Jae-Ho Yang*, D.D.S., M.S.D., Ph.D.,
Won-Pyo Cho**, D.D.S., M.S.D., Ph.D., Jai-Bong Lee*, D.D.S., M.S.D., Ph.D.

*Department of Prosthodontics, Graduate School, Seoul National University
** Department of Dentistry, College of Medicine, Konkuk University

Statement of problem: One of common problems associated with dental implant is the loos-
ening of abutment screws that retain the implants.

Purpose: This study was performed to investigate the influence of abutment screw length and
repeated tightening on screw loosening in dental implant.

Material and method:

Forty nine Hexplants (13mm length, 4.3mm diameter, Ti grade IV, Warantec. Co. Ltd. Seongnam,
Korea) and cementation type abutments(straight abutment) and abutment screws (0.4mm/pitch)
were divided into 7 groups, depending on abutment screw length. Each implant and abutment
was tightened to 30Ncm by torque controller(MGT50, MARK-10 Inc., USA) and the removal torque
values were measured during 10 consecutive closure/opening trials

Results and Conclusion:

The results of comparing the removal torque value are as follows:

1. There is no significant difference in the removal torque value between groups in 10 consecutive
closure/opening trials(p=0.97).

2. If the fractured abutment screw is engaged in longer than 2.425 thread length, there is no
significant difference in the preload between the fractured abutment screw and the new abut-
ment screw when both are equally tightened to 30 Nem

3. The removal torque value in the 1st trial(24.510 Nem) was lower than that in the
2nd,3rd, 4th,5th,6th, 7th trials and the removal torque value in the 2nd trials(25.551
Nem) was maximum and was decreased in following trials. The removal torque value in the
1st trial was significantly lower than that in the 2nd,3rd,4th trials and was significantly high-
er than that in the 8th,9th,10th trials(p<0.05).

4. In the 2nd,3rd,4th,5th,6th, 7th trials, the abutment screw was mainly influenced by settling
effect and the higher preload was obtained. In the 8th,9th,10th trials, the abutment
screw was mainly influenced by adhesive wear and the progressively lower preload was obtained.

Key words: Abutment screw length, Repeated tightening, Screw loosening, Removal torque value
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