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Aot ol ZAE Overdentureol|4 Bar Attachment
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[.AM4 2 AEsrA ol oA 74EA JEWE overdenture

2 oA oz 38d ¢ Yt
x)ot gate] 292 A7 BHe 4v] 4 7% A ZHAE overdenture®] +4-& YZWE, attach-
3% gtk AAE Hobe} A xEE AFAG 9 mentE T AWF, 21 counterpart
Ao gAgezA XA vmE Y3 attachment® F&3hs AAF=E o] Fo|A

And AR A& 4 ot AE A2AZEE o 1 attachments Y¥H2 2 2 individual attach-
AAE w3 JE oHE 75 ZHAA AAXD ment$ bar attachment® FE3 4 gk
o Hl3 WEAHE ARILL ATIE £t Individual attachment: 77 4 #ej7t &olst
t}h 12 o] 2@ 75 EAlY FUUL HAE A 2. AFTg o] 7veres] AAHolgh ofefl uls|
3} §x8 1281 8%A|X 5 o Folt}? ‘bar attachmenti= YENE 7ho] Y214 splinting
Branemarkell €3] 243 Aol Bm ol F  EHE & 5 dm. IH e fAHH B &
Aot DA BHAA JSAEE o8 tlorg WO E S5
B Agrt Aggoss 75HoR w=8} uhel Overdentureell ] attachment system?] A18]-& ¢
A7 sH ") FhsA A FAe Bl ZYE AR B2 758 AD B2k ohe} 93
dEds 23 ANFe 2 w9 wEERT A o fAYH Pl L ATk #AAY
BBz Bag 4= glom P o]F 9 %—%Eover— attachment system®| A€o 2 <1t IRete B 2 &
dentureg‘r 75‘-8— 7}X“é BHAEROo wo o] AZH 2o shdolb ¥ JEd —E— ARFH M MAE &
E Ago] o]F 1 AZ=Ae| F57F Aste] A 55 ob7|g & 9k LF attachment’t 7154 2
1 2wzt %;—z'l Fo A F AgZo Arys? B FEE HAUZE {AYL ATIA R,
23] oa 717t FYAE ALER Aot BAS B A Aol W doid el oo wet
X %i% A zA7F F5En FdEe] AEeR o Q3 FH BN ofue} *‘FM B}tz
so) Yol ¥ 4L ABEA B F TERATF T
Aoz Aol 259 YSAETE AP Sl A9} A2 LAH O attachment systeme]
At ALy} B} ojfd AL gatel 77k 2o 27] 44 s AR lolA 3 o] AHE7IZE
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utetr] AZWE overdenture®] attachment systems
o g 27 FAEIH ALl wWE fAE &
e A7HeR 43HQY YFUE overdenture
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#A 8t dZWE overdentureo] Aol
attachment systemeo] A& dl| v 2= G &) A
ko] Ap7h B ©owp glount 8 AFet over-
denture®} 7% $l9IME attachment system
Aejolit AAd Ao F 4 g A = [
7t v g3 A elrt.
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2559 37 dold A FAotgE A
Z(Dublisil-15, Dreve dentamid GmbH, Germany)
o AL ASsY o FA #HA(JRA-323,
Jeungdo Chemical Co., Korea) 2.2 43 B4 2

g ART F. nYe PPAE A NARE
Byasn AARRe AZEE B St 9
AE 3ol BoldES T F YE W2

ZRHE &2 A 1 27 Aeld] A7 4 m, o]
15 mmo] YAFE AVANA 4ZHE(AF1B026,
Osstem Implant Co., Korea) 4l 71& 3¢ i3 &

A A7t 14 mrt HEE 2 oz B
0}71] Ahatdet. A& X 24 FAHF-H] 2 mn
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FAZL HEE
< Adstgieh

baseplate wax& ©]7ate] a2

D FE28 Az 2 dFAor g -

9l =8 Eo square impression coping(ICFR500,
Osstem Tmplant Co., Korea)& @2 sta A2} 2 9
A (Imprint 11, 3M-ESPE, USA)Z 4 A5
3 g 7|28 old2 a8 A5y 231 (Die-
Keen, Heraeus Kulzer, US.A)E Fo BHE
ARE A Zt‘ﬂl?—‘é% A =edrt.

g7 71239 g2 A Agsta wEE
wi7lel gy es ARYS vAG & <
2% (Endura artificial teeth, Shéfu Co.. Japan)&
Wdelgit. ohe AL jigE mEY) Sl 1%
1712 9134 mitHel A3 indexE AAs,
bar 229 Bzt A e)x|of Q1FA] WL
o] g-3}5irt.

O
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2) Bar 7+Z& A%}

Aol 7|24 oldZ29] non- hexed gold
UCLA abutment (GCR100, AVANA implant
system, Osstem Implant Co., Korea) & 943 ¥
the# 7o) attachment®] 25, cantilever £+l
wel 571A) bar TERES] GEE Zﬂ’—‘t sk ehde

35 B w33 T A 43 285 (Super
45, Soo Min dental alloy Co., Korea) o7 F23}
3 Avkett.

(1) A 1 &: Cantilevered Hader bar using clips

4 mm 3z0]¢] Hader bar(Preci line Co., Swiss)&
2] Lo A 1 mm BoR £ gold UCLA abutment At
olo dAsla o]l 10 mm Z°]9 cantilevered
Hader barg F712 223190 (Fig. 1). Al 719 &
2}z clipe] A 559 43 cantilevered bar®] &
o) HAHEE AT

(2) A 2
cantilever
A 1 @3} 2o} Hader barg gold UCLA abutment

¥ Hader bar using clips without
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Fig. 1. Attachment system of type 1.

kT

Fig. 2. Attachment system of type 2.

J

Atelel A &G HFig. 2). T4 cantilevere §lo (4) A 5 8 : Bar using magnet attachment
o, Al 749 Z2k2F clipe] 2 Hader barg) 5%l Gold UCLA abutment A}e]E pattern resin
HAH == s} : (Pattern resin, GC Co., Japan)2.2 A3ty
milling8t3r 3712] magnet keeper (Magfit, EX600
(3) A 3 8= A 4 3: Hader bar using clip and AICHI STEEL Co., Japan.)& abutment A}°]
extra-coronal universal hinge resilient Hader bar 2% ¥-2A72cHFig. 4).
attachments(ERA)
o] attachment system< % 55l 3 71¢] ZghA 3) AgoA] A=
g dip?t &FZ kel T 7o ERAVY HAH =S A *‘*‘QW A2 93l 7} bar TRES AT
A33th. Hader barg gold UCLA abutment AFo] AAAZ & AA $)A)of a2 clipe]yt ERA
o @A bar +2ES ¥¢F FHoZ ERAY EE magnet?] 7]F4 olEE1E A T F3F
matrix(APM Stern Gold Co., U.S.A)E F231% 3}l undercut F-9Z block out T} I EAE
HFig. 3). _ AT indexol AAA A7ln 2 G F PR
£ A Y3 E N2AE FAUYte gIA S B4
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Fig. 3. Attachment system of type 3 and 4.

Fig. 4. Attachment system of type 5.

0

Fch Bl et Edtd E58E JAEE
@l (Acron MC. GC dental industrial Co., Japan)
& A9, edsta drlste] AP XS et

e 2279 AAS foll BALY 2T oA
dH 422 AA3% b2 bar 72EL 2R 1
Aaa, dgox 249 JH4AE =X F
light body<] A&l& 21”34l (Examixfine, GC Co.,
Japan)& H43l1 YA bar +Z2E 3| oF
AT AGA A3t F oA E A do Q)
AAE AAS S 7 AP L R 71T E opd
2I15E A8 a2 clipolyt ERA patrix (A
3% orange male, Al 48 white male)2 n.E-3}%
. Magnet2 direct autopolymerizing resin
(ADFA, SHOFU Inc., Japan)% o] &3}o] 2x]¢]
F3slqitt.
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AR Ao fAY 24 A Bag 25 2%
O =
T

SECHICE RN I E DR E X
25 39 28 & F23t9 autopolymerzing
resin(Pattern resin, GC Co., Japan)2 ©|-&3to] F
2s)ich A# o)A 9} bar TEZE-L 2} attachment
system®@ 3704 & 15705 A5t

3. TE o Wio| Algn RA| £

ZES Adsln B4 23S 444 92 AE7)
(MTS Co., U.S.A)2 3R] A A Ao]
12 2] 3% &£ Q13| Aol nlg} B2 E 3709
o] JZAsta Wi 2 g2 X879 rtE 3
ol nAaAh X2 2y Aol A BslA F2A



Fig. 5. Retention test set-up on Univeral testing
machine.

JAg BYA7IE Yol +HHoR AgdtE

7)1, =
5 299 3% 29 AAE 2HsHFig. 5).

2|2 A A9 cross-head speeds X| 24| 25H
&7} Bl o)) A= 50.8 mn/min
22 dAsA TG, X9 AHY 75 A8 7%
ol A wijY 53] AAstE AL 71Fe R slo] YAt
Aoz ok g/lgel sldat=™ 1,0003) 744 ] vHE
A9 F&n HAZ AP oH, o 2003 ) A=
2 AA F 1088 fAHS S

R

4. Attachment system2| Ol % HH

HHEAR oz Zztat AAE 1,0008] Ade &,
dental microscope (OPMI pico, Carl Zeiss.
Germany) & ©|&3t Al 53 2] magnet attachment
£ A) 9] attachment system®] w2 2 A =E
258 &2 ¢ Frietet.

5. AIXE

Attachment system 7+2] 7] §x& 31,0003}
o] A& 9 HAZ APe $9 FAE€-S Hrista,
7} attachment system®] W& fA8 &4 AR-E

&
=
E:‘_j
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ARE7] At one-way ANOVASF Duncan s
multiple range testE AlH3FHAt.

I oiras

Attachment systemel] @zt 1,0003] 7421 e} 22t}
AAE WS AgsiHA 2003 vt 10314 S48}
o Q& FAYS Hatgh L EFHAE Table [ 1
22 Fig. 67 Z2om vrEAQl 42 9 HA &
A8 wzte] FAEA frol/dE Table o] 4
1230 eA=

A 1858 A 487421€] attachment systemol 4
94 e A" At Jebsk ey systemnith
A8 Aol dojue Al7|ddlE AtolE BTt
©] Z Hader bar and clip attachment® ©|-&3 A
137 A 28 A€ clipd] Ax17F thas YA £33
o] 9l& A 18904, ERA attachmentZ o] &3t
A 387} Al 484 white males F2H A 48
oA B & 418 24 Bk Al 539 3%
A fro@dtat fA18 st vehgal gsk

Table II¥ attachment system 3te] Z7)9}
1,0003] uHe- e 3o] f4]2 Al vj3t SAE
A AR A9 o3 du 27 X8 A 1
F(35.5 N)°o] 71 2ZA velgtz, Al 38(324
N), Al 28 (30.6 N), Al 48(25.2 N) 28|31 A 53
(64N £22 F944 IA F%hem (P€0.001),
1,0003)9] A& 4 AAE AP & {2152 A 3
H(26.1 N3 A 28 (25.3 N), A 18(19.1 N)= A
48 (185 N) 181 Al 53(6.3 N) €22 frofA
A SEEH(P(0.001).

Fig. 77} 8 microscopeE o183t 1,0003)2] %
23t A7 ¥ Hader bar and clip attachment®}
ERA attachmentZ #2 6] w3k Apzlelt},

Hader bar and clip attachmentZ AH&-3+ 73 -9
AE A 28 B} attachmentZt BA £39 A 13
o)A plastic clip®] ®l#Eo|u} vt} o 24 dolyt
on ERA attachmentZ A}-8-3F Aol A& A 38
9] orange male®t} Al 43 2] white maled| A o &
Aot np 7 WA AT 2} attachment system
o] #4; Hader bar £+ 5% ERA matrixell &
2o ntE S AFY gl



Table I. Means and SD values of retentive force of attachments (Unit : newton)

Number of Mean of retention®

repeated removals Type 1 Type 2 Type 3 . Type4 Type 5
Initial 355445 30.6+3.8 324+1.5 252+1.5 6.4+0.2

200 31.4%+19 28.843.1 30.1+1.9 23.5i0.5| 6.1+0.5

400 32.4=x1.7 28.2+3.3 282+14 21.8+£0.7 I 6.1+04

600 282+1.0 28.2+2.7 271+1.2 224+1.1 6.4+04

800 215+16 26.1+£3.5 26.3+0.9 19.60.7 6.2+0.6

1,000 19.1+3.9 253454 26.1+1.7 18.5+6.6 6.3+0.5

* Vertical lines connected means that are statistically similar(P>0.001).

Table II. Duncan’ s multiple range test for reten-
“ tive forces at initial and after 1,000 repeated
5 ,L\//\ __ removals of attachments
T 30 e .
$ ., N s Attachment Initial After 1,000 repeated
2 2 RS ftiind! System removals
Z Type 1 A B
i 1: Type 2 B A
0 Type 3 C A
0 200
e Typed D B
Type 5 E C
Fig. 6. Retentive forces of attachments during * Types with the same letters are not significantly
1000 repeated removals. different(P>0.001).

A. attachment system 1. B. attachment system 2.
Fig. 7. Microscopic views of Hader bar and clip attachment after 1,000 repeated removals (X 25)

A. attachment system 3-orange male. B. attachment system 4-white male.
Fig. 8. Microscopic views of ERA attachment after 1,000 repeated removals (X 25)
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HH TR o Alof| gloM YEWE overdenture
2| £ attachmentE o83t FA19 AR & =
VY BEERA, ARbEQ) FolA] Al o3 $
< 7 e A A £ HoHE wa o

JEHE overdenture?] JEA
T2 W 715 Aok A g = A
o meld 9xo HH FAHE Aok
A ZHE overdenture X & A, o]# s Ao &
gE A7 Y8l e &ulE attachment sys-
tem A= o] Mefxlojof 3l o] HHES o F9}
el WHEE] [ A kS v

Bates®¢} Caldwell”-2 22189 23 A=A
o] oA FAIFHe #GF Aol otZEE 3 A
obE 7Hd et I AF FagAE EAAE
HAE ARAA FAHE S A2, FhA7)}
2o Rl /FA1=7] 3ire 15-20 N9 &
o] st FAA SAES A& Al o &
o] 10 N7k#] o€ tha Fact.

£ Ago e A 1389 attachment systeme] 4]
36.1 Nz 714 & 27] 49 Bz, o e
o2 7 330] 324 N Bgoen, A 280] 30.6
N, Al 480] 25.2 N 28]l A 5%°] 6.8 N L&
FA 8ol Yetgtt webA A 539 magnet
attachment® A ¢1%F YA attachment systemE
< BUZ glo] A 2AE AR £ e 38
& 27 FAEE AT Aoz YZ4E

Naert 5%, Burns %, Petropoulos$} Smith® 1
2] 31 Kampen¥ Cune& 27)2] YZWNEE A3}
sletel AEME overdentureol bar—clip, ball
18] 1 magnet = ol&3td FAEE S 4
U] £ attachment®] 7} AZAL # opz} 4
HAuphdol @3 xpol7p EA81Z1 R T bar-clip
attachment’} 71 & FA18& B30, ball attach-
ment 2] I magnet attachment £ 0.2 Yo}ttt
1 2323sgch @# Gamborena 572 ERA
attachment®] §A]&dl| &3 =FA d}e] ERA
attachment= 1.52 kg(white male)olA 2.52
kg(orange male)®) 7] f218 2 Yehdthal 89
31, Breeding $%& bar-clip®] §A1gdl @3t A+
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A &Y bardll 1782] Hader clips ©] &
7) SAE L 2,57 kgol i, 209 clips S
%, 5.08 kg9l FA18& vepdthn Eaststh.
Williams™' 52 471¢] 4EAES AHT <t
overdentureol ] <J2] FE}2] bar attachment®]
FAY S S8 A7, AW baroll kel Hader
clipE #2381 &5 9 JEHE d4dHo] ERA
attachment(white male) & 523t 4 -$ofl A 418
ol 71 AA Yebstn, 1 g2 AW barel 270
28]3 39 cantilevered bardl] 3 & 4709 clip
F-24 system £2.2 A H o] YEP G S B3}
Ftt. o] 3 A= Gamborena $¥¢]Y Breeding
209 AR I ¥k ohe}, e AH dipH 27)
9] &4k ERA attachment® ©]-4-3 2| 338 0] can-
tilevered barg ©|-&3le] 3789 clip2 F2H3 A 13
B} fAgo] A SHE 2 Agdne a4
olgt AE HojFrh oledt Aol B FTH
attachment® AH&-glt} sttiets Al zAte] Aol
e} FAEE ot A7) Ee JHrt OE IS
¥ ootde} JleiA| = ojgEe] ek 3 &% 5 4
Wilo] ¥ A H tE 4 ] wlEoz AE

Lo
=

ul 28 M 579 attachment system®] #E -4

o] Aozl Zzke] EAQ attachmentE <]
FAEE 3 groz el gsithe Holt, ¢
23 i B Aen) 2o 2HdA 23F B A
2 & go] Mz oz Aol 9123 attachmentol] <+
2o g Z-ge}7] Bl A9 attachmentEoll 23]
ojerg ol Y3t A o] WA= AT} FAl oA F
WR7F B0 SR vEluEe THE 34 o
Fo2 sjE 4 i} uleba] Williams $270] 2|
i 2ol 9219 §x8 & attachment®] 751}

N
i =
i3

ZHUT ol 2} attachment®] 715221 Yol 23]
A AA FIE S F URE ¢ T U 2 4E
A4 3709 clipe] Tha dAAY o2 FA Exldh=
A 28 HoHE cantilevered barg o} 3t £1 WA
AAAZL Al 3FA o 2 fAHE Bioke A
Ao}, cantilevered bar §lo] 3719] clip& ©] &3} A
289 fA140] 1719] A4 clipt 2711¢) ERA(orange
male)E T JENES] YR T3 4] 339

27] fAERG A7) debRthe Avke o)A £



ol 910} attachment®] 7152 91| w}e zw
Age] 84L& HodE 2= A4}

A 383 A 482 ¥ A, orange maleS -3t
A 3%°] white malee 7% A 4880 o] &
271 +418& et ERA attachmente 0.4
mme] 3 -$F S 3]-8-3H= resilient type2] attach-
ment2A], white, orange, blue 123 gray®| 4%
#2 male part7} 2A18ct. Whiteoll A gray2 A5
£ UE 958 7159 Zo| 254 izl /A
go] FIIstzE A °“4 a8 22 white
1ot A 48 9] attachment system Hr}
orange males 23 A 3FAA o T 7] £A4

< Jeld Z& gdg 23 o Bo|dt

Magnet attachments X|#-Fofol| A AL8H w7}
At F7FeHA HALH, HZede g 27, B
%, 283 fAEE 7R AFEC] aiEx i,
Magnet attachmente W& 71AF 2 ZA]4
e

maleg #&

]38} passive retention mechanism< 7}4] 3t
22 Barl 433 HAE doldd JZHE
=3 g 78k ¥ getshe §4o] nh A E
g 9x]9] Hegro] g1 FAAE JJo] AYPA] Lo
M WEEdo] gtk AE] FEIsH FE3 dF
HES] A7|HQ HEo FelE + Ut

221} o] 8 magnet attachments #-42
A HastA ezl 71Fe| Bt JJr—}
Age 718 4dABT FE8,
overdenturedl] AHg Al W& QFEA T FAIZ R Q
3 o2} 71x 43 EAAHE o1t B A
e A 589 A$ 600gd FAHELE X E
magnet attachment& bar’dell 3715 & _—f?}& o=
E1383, magnet 3 Aol st B 6.8N
o] fA1g0] FH AU ol & Gillings™©] A
Ay AR AFH e 3709 magnete], F%
Ho] Sojggor <ld HAYste THE e,

2 attachment$} o] A4 A & A g4
%37 WEoz Azdnt, B3 7|F R AN Bt
A o g v magnet keeper®t magnet Abo)
o] air gap 2.2 AT KA FaE FUHEQ U
o] & 4 912 Aot}

wepr] 2 AE2H o] Ao 2%9] mag-
net attachment® A48 A$ole 758 oz &3

% _|>4 =
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3t magnet attachment® AM&
-?*011% Z]Eﬁls—‘] Al Hig JEHNEE WA
FA7)AY milled bar 5% ©]-&3t F7EAQ <t
B AT 2N, oY W g JleiAle 77
W 7158 £ 8oz AQT 4 xR 3§
£ Ro] ufgA gt i o 2 A7tET

C 27 fFAEE B8 ARSI IE attachment
9] §A8 &4 3} overdenture attachment sys-
tem A€ol glo] mHeoF & F83 ghojt}, 2
AFAE et A7} 53] eJx]ef = 9 HA
& Alggicte ARt o 6719 A= AH7IZE
o slgste® & 1,0003]9] 42 HAE Alsta
o}, H]E o] 7]3to] YA R 9R] ol vl o
& F2 7|7kl SiAIRE, A gHA o 2unt 2] &4 Ql
FAY AP e o= HEo oL shEdt
gzt AzEnt.

£ AgA, A 19X A 487129 attach-
ment systemo| A= 1,00088 Z23 A Fo=
A 18 N ol 3ol A- g fAE-5 Al Fste Aoz
Vet 9WtA 0 2 attachment system®] 4] 2
AAL plastic TRE £ & 7229 WY 0}

a3 3 ol YA Lol = itk £ A
AN Fig. 73 84 B2 + e AHE &
& FxEo| vfREGE plastic FERE] WEo]
U}JJ} o FEEAA UEE ole gAtelA A

F3la J5o] attachment system®] #X12 &
T plastic 72E WEo|H, A% FAE
871 Y= 718 plastic +2E9 o
23& oulgt).

A 189 735, A 28 5} clipe] Fid oz WA
o] gla, vHEAQl Ag oA £7H o]
gl o 473t ?ﬁf‘o‘ﬁﬁi”’ﬂ 7¥lA = ?4—4 R
o] attachment®] ¥ & & do7l= 2H8-& 84 &
o}, olof) ¥jal} 7] fAIFo| 2h2 A 2753;4 A5,
A7F iAoz HA A7) wfo attachment
o 7¥siA) = o] HA LAz} ek A 134

© THE attachment systemdl] ¥]3 2 271 A1

oy TR R Po

ML b oL 3 dd fg

T



o] YAt AH8-7]7hol| whe} plastic T3E<] wh
2 ¥ga neg g 2 mgto] 8 3H I A
Hog BkE W {oF U F& F2EQ vlx
7o 253 dofd £ g o4 4 ok
ERA attachment® AH8-3+ 2| 387} ) 48] 4
SFolA = Al 48 2] white maleo] #] 382 orange
maleRth 6 & vjREu AES B3 o] 2 Q13 &
A8 24 w1 o w2 oyt ol Al 489
white males AH-3he 7 ¢ o 22 o] o g

< o @t §A T A7|Hel ZWoA ERA
attachment male part®] 579 4 132839 4
WAl vkl e §A8 224 B FA4EA

Azt ged Aow Azt

A} 56:19] 7A$ 1000 3] A2 1 "7 _6;_%_9]@
FrAlE YolukAl exsiet.
magnet®] WX]@. 2dE AR 713 [ﬂr% o}
F2lol] elafA] dojute Aoz gefA Uk
A& oleld fAE adZ opyldte FAEA
sdst7l Asl dAFES FAAGAY AEE A
&3l AL ~g|Qlel A 78 O 2 micro laser weld-
T 2 A
L°§?@19—§ FAE F

i

I‘LI 2oy

'Okomlmk&ynigg

oz /%171-541;]. . »

~Attachment systems A E13}= ] 9lojA] o} A&
attachment system®] #-X1Z o) &3 187} F 238}
71] A ?%Eloiolf AR, AEFHE A

f;':é‘ oJi} O’EE“ EQ
= g7} el
2 ?—F} Aol A = }~d resilient type2 attach-
AH3HAY, cantilivered barg # A 8lsl =
HiEE AN 5 i

l‘U{E “‘P( (‘10 r.A_,

mentE
Aol AZFHNE 718A] =
B st

A3 A¥A A5 774 WA ol o
ZWE overdentured] 27| 4182 ALE- 7|t o}
A A 3 FEI AEE i F
sic}, gldle] EARF, HAR ] 2g-Fr}

o)
9 43 5ol ool 271 fAHe] 22t B 4 9

k!

24 Il
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2. 1,00031712] €]

Q22NN A3

E"{HE overdenture®} bar
A E R “3_71

- 24 vlzeksd 3

F

g Aot

et FAe} Ao AHE v Y dER
o] 83}l 44 bar overdenture® A2
attachment system (A 13 : Cantilevered Hader
bar using clips, Al 2% : Hader bar using clips with-
out cantilever, #| 3% : Hader bar using clip and
ERA attachments-orange male; Al 43 : Hader bar
using clip and ERA attachiment-white male and
A 58 : Bar using magnets)dl] ©H& 21219 27 %
A9 g2n AAE v Alg & 3 20038, 400
3], 6003], 8003) 28] 1 10003] rlr} Hx1H o] W
S vlaste thga 28 285 4o
1. 27] A& A 13 (35.54 N)ol 718 Zla, Al 3
3 (3243 N), Al 28 (30.89N), Al 48 (2522 N)
gz A 58 6.79N) £o& wrobA tHI0.001).
A AAE N Adse §
h Al 58 & A <f gk vmR] Attachment system
A Freldt A8 o] YeRgTHIK0.001).
3. 1,000%)9] a3} 2A & {218 242 Hader
bar®} cipS AH&-2+ A 183} #) 28 ol M+ clipo]
WA 23 ¥ Al 134, ERAE AH8-¢ A 3383
A 48l M = FAEo] 9
- FH4Z A A JEsTh
4.1,0008¢ #&3 2A F /A2 A 38
(26.10 N)= A 28 (25.30 N), A 1% (19.17 N)
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ABSTRACT

COMPARATIVE STUDIES OF RETENTIVE FORCES
IN MAXILLARY OVERDENTURE BAR ATTACHMENTS

Cha-Young Son, D.D.S., M.S.D., Chang-Mo Jeong, D.D.S., M.S.D., Ph.D.,
Young-Chan Jeon, D.D.S., M.S.D., Ph.D., Jang-Seop Lim, D.D.S., M.S.D., Ph.D.,
Hee-Chan Jeong, D.D.S., M.S.D.

Department of Prosthodontics, College of Dentistry, Busan National University

Statement of problem: It could be hypothesised that attachments, which provide more reten- .
tion against vertical and horizontal dislodgement, will be associated with more favorable para-
meters of oral function.

Purpose: This study was to provide data of initial retentive force and retention loss of different
bar attachment systems recommended for use with maxillary implant overdentures.

Material and method: 4 implants were placed in the anterior region of edentulous maxil-
la, five different systems of bar attachment were fabricated as follows: cantilevered Hader bar using
clips (Type 1), Hader bar using clips without cantilever (Type 2), Hader bar using clip and ERA
attachment orange male (Type 3), Hader bar using clip and ERA attachment white male (Type
4), and Bar using magnets (Type 5). Each samples were placed in the universal testing
machine for determination of retentive forces(at initial and after every 200 cycles up to 1,000 cycles).

Results and Conclusion '

1. Attachment type 1 showed the biggest initial retentive force followed by type 3, type 2, type
4, and lastly type 5(7X0.001).

2. After 1,000 cycles of repeated removals of attachments, significant loss of retentive forces was
taken place except for attachment type 5.

3. After 1,000 cycles of repeated removals, the loss of retentive force between type 1 and type
2, which used Hader bar and clip attachments, was greater in type 1 that had wider clip for-
mation. And between type 3 and type 4, which used ERA attachments, the loss of retentive
force was greater in type 4 that had white male attached (/X0.001).

4. After 1,000 cycles of repeated removals, attachment type 3 showed the biggest retentive force
followed by type 2, type 4, type 1 and lastly type. '

5. There was no significant difference between attachment type 3 and 4, and type 4 and 1(X0.001).

Key words: Implant overdenture, Retention, Attachment
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