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oo B dteMs B4 2= A3
Aot HFAAE AE & PE B AMHEHE 9
EXA overdenture| A, AHE-H & clip?] 57,
lastic®} metal clip @ bar] A Ztol] AL =
g TR wel 2P}, HEHo7
Fa3 AAE Al 3o fA1 ] Wl st
bare] W3} HEE #FsS Bya )

=

dl

B

o M N aH Ho

ks,

II.

Ao
ra

@A Be AFANSS AEAY PPom
AHE FAY BRE2HE HOZ BE, )5
Aol YA, DT IA-AA W 29 ¥
¥ 52 53 gtk 24 o
Wl AFROE AAHE AN D) EE

oX |

A overdentureol] #3 ML tl& AAAHA uhy
o8 AgHoEE AREY Q7o 33t 1980
Ao} 27158 =95 g, T I
EE AN BAES AR o 234 T= 7}
HAA LR oA disir= FARE 7l oA
o] t}2¢), Shuman §7& H& & L E 24
o] YT ASex, /HEY RABRTE HES
IR BAEZ AFshe Ao FUT gL
W, Zarb®} Schmitt® = overdenture?} £)32], B3
3 FAA 6% AR FoH, A& B 2hga)
RE AAFFHEAE, 7H53thH 5~6719) ¢
S st 1A REEL A A
Astgot, 28y Bergman”S 1AA 9] ¢
AA BAEE AFEE T 1799 A
Aol A ggo] Bobdd S Holw, 11

MAA F2e] oH e, T3 22 B3
Beo] Ryt 2 Ao s 3L il
A4 RARe] BAHo] tish Bk Jemt S
Wo] AFAME 1P dZTHEARA HAEZ

e
m
|

‘m ‘N

Mo rey 2

0ol 2 i no my T
e R

ARE W FANA Jot BEE golre] &
AE Zadte 27t o gsted, olF 31%7t

FE TAHLE 233 Bl YN, st



ME 7%7F B3 de 59 AR FF 3439
AL EIP EF Jemt T2
& %xl o} WMW *‘QH

oAl gold screwd] -
%o /\]u]/\—] aﬂz]_,] _4.;(—1 13]_7_;_]/_
5% EAFoR 34YX
Caswel#} Clark?+ YZHEE 0]-23 overdenture
7b A, AR, A9 Y He, 39 AFA
\“494 FE 193 AF] Lolg T AHE 7

I AoA Beo] AHSETY St 48 d7E
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3, 7ITEE Rus AA 9oz HHFEY
A9 HFAE F33te, dut AAA=E o &
AHel AoZ AR T Ut} Yutzo g HAE
o e AA QdoiM e T Abge s
Shulman §7& X|#oALe A3k, 4Hd dF
HEQ I3 XA Y JH A&, FEA 9 &
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Watson™ & 8j0}9] 79 F2 %e) X £E A
1277 290 & AAS NPT AAFo) 1)
EE 208 4gats o] YA, £ 2
2 4YaE A9ole WEA AAe) AU
4¥g A FRA £ AelNE A
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2 A2 Pl A9k AL Fusgs 2

2 A2 9] AFWEE A& Zgle A
Ao FgYo] 7EAE 2 A€ F UEF bi-
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 2)3) keeper®} magnet®] A'Hol n}E

A9 FAE A8 AS-3tA €t} Hobkirk?}
Watson™2 A Ao A AZFHEAA] overdenture?]
FAHENZEA stud & cap, keeper & magnet, bar
& deeve/clip 1217 cone & Ooplngo S S 5
ATy ok TV HEL JZAE AgF
Atolell AAE bare}t 9x)9 _7::’“?5‘)“ 24 clip
2 AFE3lY] overdentureE A Fshe Hhgo] JHA
E3] AHE-H T Tk White” & o818 A sys-
temS FA 27IXE BRI, AANEE HAE
Woll EA3he retainers} 27) £ 1 ol ¢
ZHWE AZH bart AF3A FAEHE FEIZ,
I3 F ANEE retainers}t 7Hzte] JEZMHET}
SHHCE At P2 LRI AxY
73 clip, bar 12|31 spacer §& X9 24F
A AbgEte] A &3, 1” 4%l spacerg
AASA Hed, o]RAE 53 7154l bar7t &A
3] riderdl] HEE7] Aol 4XY F3F 5=
settling S &1-&3kA dck +Z}-‘4 390l = standard
abutment®l| titanium ball 55 943} plastic cup
W Este g8 O-ringdt 233t
FAE A+ ball attachment’} Bo] AFRE T ¢
o} olw) AENE Tho] A&t o] 43
o|A & wou, 2 AERE 7ol 20°01°¢] 2+
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HESL F AH stressE Hol] RAATE AL
2 BRIHT YoP®, =} attachmentE A,
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FAYE BARAINA H, F3 BIote] mhaje}
2 Fo giME AL TasA B,
ol AwkAl HMYAY FAZAZE
magnet-keeper, ball attachment 1% 3. bar~clip at-
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HOoZ {7 FHES 3= ¥2¥ attachment® o}
= z}zhe] AR E gs}—— bar type attachment
o] F4 F8o] 5% AOE BIHY JrP®,
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2 71549 A "% E pint(dip)ell &g 9
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attachmentd] AFEE = tissue bar®) E2HEE
Hader bar, King-connector 123 Dolder-bar S-¢|
AHEH AL 9le, o] F Hader bare AthA|dl| 7}
A= SYo] AF wEgdow AN ELT
(torque) 7t A AA YelY AA 57} £
o, YAHCEE JFHQA Ao Z wolEax 7
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Table 2. Classification of experimented group
Group Bar Clip  Number Subtotal Total
AuP  Aubar Plasticcip 3

plastic bar$} retention clip® 2 FAIE S 9o 7+
3 AT 7 UL, FA% clipdl] o3 AtEEL
g & e AeFe) hedtte R 9
o8 FHo] RuHA

m A

0%

MHE Y

1Al M2

6
AuM (Type IV) Metal clip 3 12
PdP Pd bar Plastic clip 3 6
PdM Metal clip 3
3 Alg g

(1) F2&o| Mzt

FEYS A7) st 45x15%2em’e] 9
2 BEd 2om Zo)9 bart AAE F YRS
abutment analogue(LLA200, 3i Co, USA)E &

- 8t 3 ASATh Tapered impression coping(SIC70,

B Ao e overdentured] AAL ¢35}
Hader bar system$ AME-3lth 4 1259 A
ZZ 9to] 259 AFS TFE Mg oH,
A1 FAIF HsiA 27129 dipg AHEEFgTh
2 AP AMLE F2 AF £ Table 13 2th

Table 1. Materials used in this experiment

3i Co, USA)E "E% abutment analogue®] A
Fo AZsy, Fr5EE A4 Siascon®
(Dow Coming Co, Japan)E& AM23le] QAS
A5ety, Y H2LY NS AHLsle F1
< A3 A tHFigure 1).

Materials Manufacturer
Plastic Hader bar
Hader system Plastic clip 3i Co, USA.,
Metal clip
Type IV Au alloy
Bar alloy (Maingold SG) Heraeus Co,, Germany

High-palladium alloy
(Albabond EH)

Standard abutment analogue

Gold cylinder(3mm)
Implant system Gold screw(slot)

3i Co, USA.

Tapered impression coping

Waxing guide screw

Denture resin

Resin (Lucitone 199%)
Clear acrylic resin
(Ortho-jet resin)

Dentsply/York division,
USA.

Lang Dental Mfg, Co,
US.A,
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(2) 2% F#x29 HE

FE239 abutment analogue Ar%-ol guide
screws AFLSlY gold cylinder(SGC30, 3i Co,
US.A.)E ZA3Z, plastic Hader bar(OBPS2, 3i
Co, USA)Y EolE ZA3}y dg2 Zojz &
9 ¥, FZ9 gdd eylinderd] QB3I wax-up
Sttt ¢4 ¥ pattemS F-2l3] sprues A}
¥, GypsumAlE 2 ojEA4] 9l Cristobalite®(GC Co,
Japan) S AHS-3t] 713 wlESIATE 2 409 wax
patterng A 23] wj &332, 270 9] patten 43
3 &3 Maingold SG(Heraeus Co. Germany)
(Au:71%, Cu:123%, Ag:122%, Pt:2%, Pd:19%,
Zn:05%) %, UeA] 20e 1EF Bt §F
2l Albabond EH(Heraeus Co. Germany) (Pd:786%,

Cu:98%, Ga:88%, Aui2%, Ru:04%, Zn:02%,

GE:02%)& AME3ld F284 27 9 &
& FXES 5T 9nstd tH(Figure 2).

(3) Overdenture analogue®| H|Zt

FEY F& FREE gold screw(SGC30, 3i
Co, USA)E AHE3t 1A &, YAo|ES
AHgsl A Edlol MRS 9% Qe ASHR
ok AgA ] AMIE Ro] o] AMsly,
Quicky® resin(Nissin Co, Japan)2 AME3] 719 E
#olE AAsHt. FEH guide ping AH-3
% FEES AT, FESEE A4
Silascon® (Dow Coming "Co,, Japan)& AL 3}ed
pick-up VS AS3GT AN B F&
TZE9 ol abutment analogueE W73
F XANIE L, 273N T BEARYE A 3s)

AZE BA 280 gold screw® F& TRES
FABIH T AA plastic dip F4 overdentureE A
ZFat7) flsted 2709 7134 dipS baroll 33},
A HIE A3l ESolg 3§ YAE
AHE3 overdenture analogue® wax-updtgth &
g+ metal clip 3] overdentureS A Z3}7] 3
0.75mmF7) 2} spacer®} metal clipS bargel ZA
3L, X #HE A9} pumiced EgFst] BEo}y
< ¢ F wax-upstArh E2}AT0) w3l wax
washg ¢ % X4 #7<A Lucitone 199°
(Dentsply/York division, US.A)E AH&38ted ¢]x]
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& 2431t} Plastic clip 2] overdentureZ A
Zet7] f# 7154 dipe AAST AR 71T
AH8-3HY] plastic clip 22313 oH(Figure 3).

(4) &zt & Ao A8D RXH &X

T74 Wl Al 2x9) A 1 =
A8t Figure 49} 2ol Y3l= Bent
T Ue 7N1AZA (I FTAAL
Aok o] AR 7FER B E overdenture ana-
logueE, XAl E FEHS £3517, AF
et Ao 2z 2 AAE Agsiact of
W AE s A A AFHF N5E
A 7 oA A 53] AAGE RE 7E
S2 s, 2719 {A¥(03]), 11 €(1508)), 6
7H€(9008]), 1270 (18003]), 1870 € (27003))
22 2470 9(36008]) AHEE mE EabEte] &
A8E A3 47y g4 1 over-
denture®] #A¥E 4371 3 w5 gg A
& 7] Al (Autograph  AG-10TE, Shimadzu Co.
Japan) & AHE3MT oW Y7 24 L 9A
Al ste] Zt I9gel AlME wAsly, ztz
5mm/min®] crosshead speed FA&-L &35}

ot

(5) Bar ol A&

OlympusAte] A 3388w 7 (SZ-ST®, Japan)
= A3t gulel SIS E AR 2 AAE Al
3 AA T bar FHL FA3IY}

(6) SAHIXZ

FAHA et bare] Al AMLHE AZE
T3 dipd] AEY AL Holsly, FH 2 HA
o ME A5AES A Yy, 9598
SPSS®  version 502(SPSS Inc, US.A.)S A3
95%9] FolFFoZ ANOVA test® AP35t
FIE G5 T-E(p<005)0] U Aol thEn|
WE AT} 3 bar? X Fol] AL z4z}
o AF4 §F 2 cip AB wat f98 2}o)

7b e A FAs7) A5t t-testS A1 3HY

K

Lo

2



V. M8 A3t

£ AEANA bar®] FFF dipd FH et S
A8 overdenture AAA Y] §RXHL Table 3 &
Fig. 59} 72t}

TE ZolM, B2 9 FA i), T8l bar
o] Az ALEE T2 dipd £/ WE A
2 Rei4e A2 Aotel AN 23
= Table 4%} Zt},

Table 3. Mean and standard deviation of the"retention forces measured in all groups

(Mean+SD) kgf

Number of insertion

Group 0 150 900 1800 2700 3600
(Initial) (3 month) (6 month) (12 month) (18 month) (24 month)
AuP 205009 194+008 1871009 183%0.12 181+011 1784011
AuM 176028 1.70%+028 165029 159+0.27 151029 14214029
PdP 201+010 191£0.10 187+011 1844009 178007 1.72+0.06
PdM 1.824+0.29 1.79+£028 1.76 027 1.75+£030 1.72+028 1.70+0.27

Retention force(kg f)

0 150 900 1800 2700 3600
Nurnber of insertion(¥)

Figure 5. Graph showing the change of retention

forces measured in all groups

Table 4. Results of two-way ANOVA test for the
retention forces measured in all groups
Source of Sum of DF Mean F Sig.

variation squares square of F
Main effects 1357 8 170 38% 00
Number sl 3 102 2341 056
Bar/Clip 846 5 28 6459 001

2-Way interactions 066 15 004 102 1,000

Number bar/Clip 066 15 004 102 1000

Explained 1424 23 062 1418 152
Residual 2006 48 044
Total 3520 71 050

FAEG H 5 A Rl mEHe B
Al Aol il bardt dipe] &l wel
overdenture®] {2 o] Q3L 1) H H(p0.05).

Zt Fel A ¢] one-way ANOVA test A7} ¢} o
ZH) 7 (Duncan’ s multiple range test)2] A=
Table 5 ¥ 63 7t}

Table 5. Results of one-way ANOVA test for the
retention forces according to bar/clip

combination
Source DF. Sumof Mean F F
Squares Squares Ratio Prob,
Between Groups 3 8461 2820 71735 0003
Within Groups 68 26736 0393
Total 71 35198

Table 6. Results of multiple range test for the re-
tention forces (Duncan’ s multiple rang
test) {Mean+SD) kgf

AuMZ PdMZ PdP#  AwPE
(161£126)(1.76+024) (18620.12) (1.83+0.13)

AuMT

PdM+ *
PdP+# *
AuP+ *

* Denotes pair of groups significantly different at the 005
level



da 27 XYL AuPF©] 205kgf, AuMF
& 176kgf, PdP#2 20lkef, 1837 PAM#2
182kgfo] Q1 o™ (Table 3), 2+ &9 7] FAHd
)3t one-way ANOVA test A3}, z+ £74] £-A
Hol& fost Aolrt EAEA Fh
(p€0.05) (Table 7).

Table 7. Results of one-way ANOVA test for initial
retention forces
Sum of Mean F F

Source DF. .
Squares Squares Ratio Prob,
Between Groups 3 .1816° 0605 13897 3146
Within Groups 8 3485 0436
Total 11 5302

3 2 AA ol ©E one-way ANOVA
test A3, frolg zhol7F 1A TH Table 8). Z+ 2
o X¢] one-way ANOVA test A3}, 327 &
A3 E a7F AATHpC0.05) (Table 9, 10).

Table 8. Results of one-way ANOVA test for the
retention forces according to the number

of.insertion
Source DF Sum of Mean FA F
Squares Squares Ratic Prob.
Between Groups 5 S111 1022 22422 0603
Within Groups 66 30087 0456
Total 71 35198

Table 9. Results of one-way ANOVA test for the
‘retention forces of group PdP
Sum of Mean F F

DF. i
Squares Squares Ratio  Prob,

Source

Between Groups 5 1544 0309 39134 0245
Within Groups 12 .0947 0079
Total 17 2490

Table 10. Results of multiple range test for the re-
tention forces of group PdP

(Mean+SD) kgf

36008) 27008 18003 9008 1508 03
1722006 1784007 1842009 187011 1914010 2014010

36003]

27003]

18003

9003]

1503 *

03] * *

* Denotes pair of groups significantly different at the
0.05 level

Bar ¥ dip] 57 zziol wet A8l 3
g5 MASAE gotrr] A3 ttestE AP A
IH(Table 11, 12), &5 F7 "ers K%
o) 7t YRS, Au barE AHE-E 7399l plastic
clip®] A8 0] metal clipdll ¥} © Fch
(p€0.05) (Figure 6).

Table 11. Mean and standard deviation, and results of independent t-test for the retention forces accord-

ing to bar
Plastic clip Metal clip t-Value df P-Value
(Mean+SD)  (Mean=SD)
Au bar 1880040127 160500263 399 24,49 001
Pd bar 1856140121 1757240238 157 2524 129

Table 12. Mean and standard deviation, and results of independent t-test for the retention forces according

to clip
Au bar Pd bar t-Value df P-Value
(Mean=SD) (Mean+SD)
Plastic clip 1.8800+£0.127 1.8561+0.121 58 34 567
Metal clip 1.6050+0.263 1.7572+0.238 -182 34 78
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Retention force(kg f)

Au bar

Pd bar

B Plastic clip
0O Metal clip

_Retention force(kg f)
- P N

o
<)

Plastic clip Metal clip

0 Au bar
B Pd bar

Figure 6. Graphs showing the difference of retention forces according to bar and clip

36008 43 2 ¥A T bar EHL S G
Ut BT A% EW 29 A4S RE Zof
A eSO ™, Au bar$} metal dipS AHE-SH AuM
oA 714 8ol BAISIYT, Pd bar®} plastic clip
£ A28 PAPEONA 713 AT Yeixe) 29
Ao B FHdAol A UerstthFigwe
7. 8,9, 10).

v. &% g Dot
FoX BAEL 7154, 4YH02 EE Tt

A BE9| o]f=2 Qs EAH AW ok
158 FAZE AAR) el AlY fA9 oA
A Y3 sF-AA 58 74 59 EHE 3
A8, 4F LT Fo A7t oA ¥e
7tEhs ALAQ FE 59 HEFe 294 s
IAE A Eoh

dukH o g ox)7} zh7 glojok & HAH9 £A
ol A5 HEg Yol dsiME 2rE Rol ¢l
t} 28 Caldwel’3} Bates® 0] 2489 &
A3 AFAlY] 9R] fAIFe e ATE N
=, Bates’= ol2EY @A RolE 714 et &
WA FAAZ LHAYE ARE AZAA
FAEE S Ao, FAYR7F o] 9
MM FAH7 HEE X Admiet 15~2%kef
o] o] Wity Bustgch wd A &
AEE AZA = o] 3o 1kgf7hA] ZAETL
&tk =3 Bates”= 025mm(linch) ¢ AEA Wl
o YIX|8l= Akers clasp®] Co-Cr claspZ A A3t

573

=6l 05kef 7Hge} Fo] IRty 3tk & <A
FollA+e 2789 plastic clipg AHE-% AuP, PdP#
A §A ol 242+ 1887} 186kefZ, 1] 27H
9] metal clipe AHEE AuM, PdMZolA 22}
1602 1.75kgf2 VFEF O, metal clipg A3t
AuMzo] 71 FA vepTh

AN Aol ths) Lehmannst Amim™ e g
N8l attachment?} 7FA= S-X 8L lkefS YA
ZE Ao F9z 3k 2y Stewartd}
Edwards® = REEY AAA SR 1~2kef A
59 P2 A 2A ME FA Fg AoH, &
33 JeA FALAT 718E BES AFE
+ attachmentol] ¢J3] oF7|8 25312} attachment
& AA 8= god coping FHANA e ] F
7 5o 2 Qs &AL A i sk

Br S0 N9 2709 plastic clipsl] &J3fA]
FAHE 7HEA GAE e Z2s AAE A
gate] fAEE vwsded, 209 dipe AHE-
& A5, AZ AAANY FAHo] 257kef2 7H
o, 23R RH A&HoR ATt 1254
FHEE A8 ddo] A glo] gtsity By
sttt B d7Y 2HE B 2719 fAHo|
A Zh FZo BAIHLE Fogt AolE Holx] ¢
Row, vHEAQl Az A sl Tl bar
9} plastic clipg AFHEE 37AA FIAUE A
7} vebgth Metal dipH.th= plastic dipg AR
73g-oll 2719 fAH Afdo] FALE AZEH,
metx 471220 tEAA E o fAFHe] o)
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ABSTRACT

A STUDY ON THE CHANGES IN RETENTION OF CLIPS
USED TO RETAIN IMPLANT-SUPPORTED OVERDENTURE

Dong-Heon Yeo, Ju-Hwan Lim, In-Ho Cho,

Department of Prosthodontics Graduate School Dankook University

Implant-supported overdenture is known ‘as a useful appliance, instead of using the con-
ventional complete denture, for better retention and stability. In this study 4 types of ma-
terials such as, gold bar/plastic clip(group AuP), gold bar/metal clip{group AuM), palla-
dium bar/plastic: clip{group PdP), ar” nalladium bar/metal clip(group PdM) were used to
evaluate the retention forces according wle type of clips and alloys used for bar fabri-
cation, in the Hader bar system. Repeated insertions and removals of overds ure were con-
ducted in each group, and the retention forces were measured and compar.d the data of
each group according to the number of insertion and removal.

The obtained results were as follows,

1. In the comparison of retention forces according to type of bar-clip, retention was in-
creased in the order of group AuM, PdM, PdP, AuP, and the retention force of group
AuM was significantly increased compared with those of others(p<0.05).

2. In the comparison of retention forces according to the number of insertion, only group
PdP showed significant decrease in reténtion(p(0.0S).

3. In the comparison of retention forces according to the type of bar and clip, there was
no significant difference in the type of bar, but the retention of plastic clip was' sig-
nificantly higher than that of metal clip when Au bar was used(p<0.05).

4. In the observation of the bar surface, group AuM using Au bar and metal clip showed

the most scratches among bar groups,
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