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olmf B3k Hrh FYE 29 AolA Wor
273t} Thae] ARE AYNe wnshe wolet.

1. A7AE 2

X O
1. st 2x|ot Ra | Kzt

A7 5388 32 (Ortho-Jet™ Acrylic, Lang
dental Co., US.A)E ©] &3l 3}e}t A1} A 2A
o} FAR AE 23S A 74 3.75mm,
Zo] 10mm¢<! ¥ 70¢) Branemark ¢ Z#E(SDCA
018, Nobel Biocare, Sweden)E 2% x40l A
2 24mm o A At YEHE 1%
Aol A|F2A 5.5mm Standard abutment(SDCA
005, Nobel Biocare, Sweden)& 23} 20Ncm
o2 E93E Jl8 nyegc).

2. 26 EIF 2| M

T e LAEREE 08T 2H9s
A3 4A7rA u-EF AHAUEE
(Table 1).

ot 23 AellA AiF ol F Aol (gold
cylinder, DCA 072, Nobel Biocare, Sweden)& &
Atz 2359t Hader bar 21 3714 7143 u}
€ AAT dol2 AE o, AZHA] AAof
& A2 71FE o] 83 Aulolo] dellA AXE A
skt A7t 2 (Duralay, Dental Mfg.

g A=)
A st

Corp., US.A)CZ vlel F AAYE H&s}a o] &
YAt Hader bare Zek2" el & 293
Zol2 At g Addd] dAsty &3 vy A
Vd Fgees 2390 ZE vk AuF 9
HAYPEE HAABIL HL3tA

o4 200 Erl7o
Agtsisn, .
7} oY ARENN 14 474 e B,

A & 2 Fe] A3 FHE T At
Aoz FYL YA AR FH3AT. o
Round bar¢} Dolder bar with spacere 2t7] ¥ ¢
o spacer(052 080, Cendres & Metaux SA.,
Switzerland)Z 2851 121 Yo F¥ & 2% o
£ Aol ¥t Hader barst Dolder bar
without spacere ©] 922 spacer §l°] v} Yol &

B2 glolX F3tsic

3. 2E&2l Alo|x|2| F&

523 ol 2FE 2 A AF Sl 7] Al
748 @& 2E8Q1 AR (KFR-02N-120-C1-23,
Kyowa, Japan)& F&stdth(Fig. 1). 2E# U
AR & At e Aol BAen, M2 120" 2=

O|FEE 3l ZL Folof AAAZ

EAE scanner(Model 6100, Vishay, Measure-
ments group, Inc., Raleigh, U.S.A)¢ AFE & &
ZE ¢o]Ql Strain Smart =2 (version 1.11,
Vishay, Measurements group, Inc., Raleigh,

USA)ell d2 skt (Fig. 2).

Table 1. Overdenture attachments used in this study.

Attachments Materials Manufacturer
Hader bar 3i Implant Innovations Co., USA
plastic round bar with skirt type IV gold alloy
plastic clip (ORCY1) polypropylene
Round bar Cendres & Metaux SA., Switzerland
Au round bar(55.01) Protor 3
Au rider Elitor®
spacer brass
Dolder bar with spacer Cendres & Metaux SA., Switzerland
Dolder bar without spacer Cendres & Metaux SA., Switzerland
Au pear-shape bar(53.01.2)  Elitor®
Au rider Elitor®
spacer{052 080) brass
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Fig. 1. Strain gauges placed on the implant abut-
ment

Fig. 3. The measurement of overdenture reten-
tion using UTM

4. .n_x|a=111_|. AE7olo| EX

A8 71 (2020, Zwick, Germany)dl] A+
Jola enldlFe] §A1HE SAHEA BAl
x]cﬂ-’,:o]] FAshs 2B AS ASIAHFig.
. 9jx)A}o] AR 2 o]EBl e B X E A
¥ 30mm/min®] crosshead speed® LW EIH &
Balsla WA 1039 Bl A wER 3 8x
g ~EHQS A Fehay EHE ol &
3t Hader bare #2138 9] 4] 71531} o1& 3
71X oA HMEE Activating set(070 198,
Cendres & Metaux SA., Switzerland)$}t

a7

rSL ® =2 mlo
il

A
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Fig. 2. The strain gauge measurement system used
in this study

Fig. 4. The activating set and deactivator of the bar
attachment systems

Deactivator(070 200, Cendres & Metaux SA.,
Switzerland) & o]-&-3td FAE L 7Mad dAH L
2 243l AEsrh(Fig. 4).

2E9 23] WA torque controllerE o] &3}
o JESHE AhFE 2FA Y 20Neme =2 145}
:L\Jr*}i 10Ncme 2 3233 % Strain
smart program< ©]83l 08 ZF(zero cali-
bration)® calibrating assignment® 28slsich. ~
EdQlS T5AE7] A dREE 7187l Az
gl AN E2l7F G8E AR 2 Aol A
YehE A& 2% 1084 A5 333190

2 =0

o ke

5. Z+ DA Ao|| 75 X|= &2 (axial load) 2] A&t

Zt 3 Aol 71l A= S8 A Ale 2EdQ A
oA M B2 2EHQ ghg o] &3l otzfo] T4



o)A ALttt
L =EA/3 X (€1 + & + &)

E: Elastic modulus , A: Cross—section area
€1, &, &€3: strain data

M. &7 4%

7} A E A]A] eudlH A 32 o] f
g& 2Hstn, FA F MY aAAd #Ayet
& Sk 4 A Jdehd £5& A
32 2] %3 (maximum axial load)S 2o} 7]
3} tHTable 2 - 5). 2} A XU E| A FA]E ]
2 Fd 8 £49 1y z2 Jehlddh(Fig.
-8).

A

= T A

Ot
=

1. Hader bar

Hader barg ©|&-3 e¥dlH o] 418 0.71~
0.88kg (HT 0.78kg) .2 713 ot #Lstsg e
o T} E ogjXHES} g ZHo] Brlesir).
9 2 A Y &3 gdsiA Fs

b 22" A% Badle $AG FEE BT
A Q3e 084~2.88kgol ol fIo] 27}
CEREEETE Y

2. Round bar

Round barg o] &3t e¥jdlze] §x138L 1.8~
3.0kg (H 2.4kg) 28 FA1H ] ZAo)] 7153
om 4 7kx] YA HE FAA 71 wUTh SE S
1.05~2.66kg 2.2 Dolder bar withour spacerei H]
& 2o thE oHAMERT: & HolU
FAHe] T/ T ol A ¥kt fIgich

3. Dolder bar with spacer

SpacerZ 7]-%-1 Dolder barg QA% 39 &4
22 0.92~1.63kg (T 1.34kg) 2.2 Hader bar
Hohs gou & F 7HX YW E Hlg] @
< "ot ojwf uAF A Uehve 8L 5
TANA 1.73~1.90kg, -+5 23 A A 0.22~
1.54kg2 RA TAGle] FLsIAE 2t
- A Jehhe $38-L Ael7t ARt

Table 2. Overdenture retention and axial load on right & left fixtures in Hader bar and Round bar-retained

overdentures (ke)
Group Hader bar Round bar
. Axial load . Axial load
Retention Rt fixture Lt fixture Retention Rt fixture Lt fixture
0.71° 0.99 0.84 1.80 2.51 1.05
0.72 2.01 0.90 2.15 2.00 1.94
0.77 2.05 1.74 2.34 2.66 2.48
0.81 2.25 1.90 2.74 1.96 1.98
0.88 2.56 2.88 3.00 1.00 1.56

Table 3. Overdenture retention and axial load on right & left fixtures in Dolder bar-retained overdenture

with and without spacer (kg)

Group Dolder bar with spacer Dolder bar without spacer

. Axial load . Axial load
Retention Rt fixture Lt fixture Retention Rt fixture Lt fixture

0.92 1.54 1.73 1.55 4.14 1.33
1.22 0.70 1.60 1.82 3.81 1.61
1.39 0.22 1.86 2.07 4.36 2.66
1.52 0.70 1.90 2.34 3.70 341
1.63 0.58 1.80 2.43 3.76 2.93
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Hader bar

S 6 ® Rt fixture
= 4 o Lt fixture
32
ke t"
5 2 *
% ©

0 L

0 1 2

Retention (kg)

05

Round bar

6
S o Rt fixture
= 4 o [t fixture
o
© .
Lo . a8
s 2 ° S
<>(< © [

0 ) : S

0 1 2 3 4
Retention (kg)
06

Fig. 5. Maximum axial load on the fixture accord-
ing to overdenture retention in the Hader bar-
retained overdenture

Fig. 6. Maximum axial load on the fixture accord-
ing to overdenture retention in the Round bar-
retained overdenture

Dolder bar with spacer.

Dolder bar without spacer

6
= ® Rt fixture 6 T
= © Lt fixture o ixture
! = PR © Lt fixture
8 kel 4 L] g
o 8 A
-(_;3 2 ¢ [ % 2 .
< ® o < o
0 e ——— ! 1 1 <
0 : : .
0 1 2 3 4
Retention {kg) 0 1 2 3 4
¢ Retention (kg)
" 08
Fig. 7. Maximum axial load on the fixture accord- Fig. 8. Maximum axial load on the fixture accord-

ing to overdenture retention in the Dolder
bar(with spacer)-retained overdenture

4. Dolder bar without spacer

Spacerg 7]-$-A %1 Dolder baroll 8-S 443
e FAEY F71HE Bola B 4A FIHA
A 4 YRey 1.55~2.43kg (H 2.04dkg) 9 &
28-S Yepider, 28y % Ao Jehde
32 = 13 A A 3.70~4.36kg, += 1A
olA 1.33~3.41kg22, 47}X] oJHARE FojA
7V E3kt.

V. &2 g9l J0}

b

0

184 9o BaF FAe) B3l Batest 3
o el 2RI BB 24 A2 9
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ing to overdenture retention in the Dolder
bar(without spacer)-retained overdenture

M dgF 15~20N9 #Ago] Hesla BE
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Spiekermann 52 stetEl| A F ] &Y
W Ag B¢ eHdH AAHAUERA F2 v
FHsta o}, vl XM EE
1 24 BT b fAEo]
Sl iRz 24| 7hed
A= A e F Yot 28y
2ol EYL 1 ALY |
, ol B9 To8 fA ¢ Al g2
P S 4= 91},

A8 S BaucA 713 Bo] A4 ol
A EE Hader bart}. El Samahi $'9-& Hader
bare] %A go] 603+£140g22 Bxdtdn
Breeding "2 Hader barcl| A 1 719 90t A4
= W Aol 2.5Tkgolt FHA el Al
1.79%g, 1538 A= 0.88kgo.2 Dol At} 3l 24
Y Fol= 1.0%kgl 2 A2 n, e FEE A
F dolle 2710 5.08kgollA FH2AH Foe
2.05kgo 2 Z+AF Tk, Walton® Ruse® & Au barl
EetaE SHE AHEE AS 27]d 13.6N0Idh
7FHZATE Fell 11.9 Ne 2 Fagvia Eagil,
0|9} o] oiE] AolA] ThFE fAFHo] Rugm
lor} B Aol ZHE 0.71~0.88kgS 2kt ¥
< Ho|u} Breeding V0] A& viell TA3N 10
3] Ax 8] AES AP To 24T o &
Aol gl Aoz Azher,

Petropoulos 5% A7 2mm<| Nobel Biocare
round ¥HE TN R AAYE W 2104.5g, 7
Ao 2 AARS W 1958.1gellvkn Bug)
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A9 7k &3 AR B3 F & AgF
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A% 27 18L& 5 71A BF 20N old =z
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T O HAHE BF 52 A8 Fek I A" B
ZE9E HAFAY. 2 A3 E Dolder bare
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o] AT & Aol AT

v oA EE 4HEA A ¢ 3 L A 5
o] 7Fg3}ta vl FH= side-to-side tiltZ &g},
Round bar$} Dolder barel]l 2¥€& d2% v spac-
erE 74 Imm®| T2 FIto] AA a7 Fo]
vk oA AHFA 25 Utk 23y 39
spacerg ¥ A|Ag} Sl & A|7to] WA 2]
ol At a spacerell o3 TR 37 F7lo]
AketA ml3) spacer §lol A=t AT} oW o] &
27] Ha YA AT Ze A&HA Fort
g g3},

£ A7) A Dolder bar?] 73-%-, spacers A-&3}%]
%E 5ol HAsks FHo o7t ik &3
F9< Z43}(activation) A1A FAHE o=
spacerg AHESH A Soll= 232 Z7171 A9 ¢l
o}, 22uv g Fgold 34 290l spacer
7} glo] QAd A folle o] AUFH oz F718t
€ A%E 5y

Thayer$t Caputo®= AARNXHES] FA|B o] E¢
5 2w Aol §Fo] A FAYIt B
313l o &3] Hader barZt €98 Dolder bar®.
o} f21 o] Yo} torqueZt A1 2RAA 28 3
Zo| Z=o] fe3ta 443 Dolder bare] Z$- €
AFdA e S¥o] velktin 2aug v
o 2 AR FRYo] B A E7o] A
Ao g golX & 7g-& Bol|7t 1t round barol A
%3 o] gpacer §l°] AZe Dolder barel ¥]&] ¥&
A2 Yehy Bt} §A18 9] o8 7kx] W4t
2Zhe3heE AS & < T

Mensor'®= bare] 274l tal 71e& F7& Aol
Ao gk &8 Bt Holl A felsitkn shde
] English'®'} Bergendal® Engquist®= 7+g4 2
13 vzt Aol Aof AFAolgm . £ |
Toll AH&% bare] 2719 9 JeE AvEY
Dolder bare & 1.6mm, ¥°]| 2.3mmZ ¢4943-& A
ok vl 2% (pear shape) 2 & o]Zo0]& Utk Round
v 27 1.9mme] Y& o]y Hader bare 1.8mm
o] 9% u} 3h5ol 2mme| skirt7} B A& AHE-3E}
et

¥ Kayacan 7€ JETE o3 AR =HE
L ElF AN vkel 919} 4= clip stiffness®] TS
713tetA o2 EA8ch 3~5/09 EYE A
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AT AAsGAY. AdayH s e o
Autakol| A 18~240N9] o] 7155y om Bz}
w2} 1 zbo]zh w9 vk o] T =X
}94' ol T Y| AFHVENA ST ¢
2 A3 W) wel B 2jo]E Hojm glon 4
5‘]"“ W3 vmeEth 2L AF dhe Ao A
3 doHe] F3d Bop & on|7t vtz & 9l

é. -{)’ Wy JE

x_

r}u:':'L

TFoll A= Menicucel $299] dTtolA Bl &
ﬁo\ 71%&4%1~ﬂ1 ARA B} o)H) ) By, 3
2 Ao —z— %@M LAFTHE Mo u]Fe} 2 o)
I Aoz Az, gz et ow
w12 ofl A 14 34 delw £3) @A Zolt
a7 BED A9 As)go] =gtk Ae
Bat29) 7H5AE dAsHE bt oJHAUES A
ol i@ mel7t Bed Aoz Azdnt

2 Ao 2 mAAd AL P FEe)
A7 7 AR E the} thepalden owl 7
Sdx 99 AZIENN 2L A7) AL
A = gsith wabd olgNAES] §XH 3}
wshs Sdo) BAS HaeA ABAT)IE o
Aotk 2dds Bsin o8 sk SHBAY
Zd 4 2EHQ AR E AA AT 2ol
st SE8E $X38 § Y FAo] glof o
o thek A|&2Q) A7t Wasittm Aztent

2 AT o NAES} B2l ) 2 A r) o)
0.7~4.36kge] Zo] Vet ¢ E& 35S u
AL L 5 A}k g £AuEN e &
Z7be JSPES A HEA Fom® v} %1
AEQ] o] ojH YL vd A& oHE o
A7t BLY Aolth,

e lo

1.2 &
st 2R A2A) % le) YEAEES AR5
5o u-2Y oHAAES o] 83 o)
WS ARSAT. A7) A8 ofHAUEE
Hader bar, Round bar, Dolder bar with spacer,
Dolder bar without spacerth. A ¢lo 25
€ A 27] 3748 @& 2E#<Ql AR E 3
A3 ohg HEAR7IE FAEE SFEA A

e BE=Ta ]




o A JleiAlE Y& ASIAT. 99

FAEE 2FEA 7 AHUEAA A

ztolol| wet dEkAle £¥& Hlag 23 o)

22 2ES AU

1. ZE oHAIEA e 28 o & ¢
Aol Yehte $8-2 5Y3kA 443 o
&g o] Yeh= A7 = g3t

2. FAE L 95 B3A S22 F Ak
2 23 = oAU E we gkt

3. Hader bar®} spacer $1°] #| &g} Dolder bare
Ao F7VetAA FEol Frtete ATl UA
o, spacer® A8 A2 round barst
Dolder bare §A18¢] F7td @& 89| $7}
7 UehA] 2ttt

12

Fa

1. Preiskel HW.:Overdentures made easy. A guide
to implant and root supported prostheses.
London UK, Quintessence, 1996:105-138.

2. Spiekerman H, Donath K, Hassel T.:Color atlas
of dental medicine: Implantology, New York,
Thieme medical Pub., 1996.

3. Walton JN, Ruse ND.:In vitro changes in clips
and bars used to retain implant overdentures.
J Prosthet Dent 1995:74:482-486.

4. Burns DR, Unger JW, Elswick RK Jr, Giglio
JA.Prospective clinical evaluation of mandibu-
lar implant overdentures: Part [I—Patient sat-
isfaction and preference. J Prosthet Dent
1995;73:364-369.

5. Jemt T, Book K, Linden B, Urde G.:Failures
and complications in 92 consecutively insert-
ed overdentures supported by Br nemark
implants in severely resorbed edentulous
maxillae: a study from prosthetic treatment
to first annual check-up. Int J Oral Maxillofac
Implants 1992:7:162-167.

6. Walton JN, MacEntee MI.:A retrospective
study on the maintenance and repair of
implant-supported prostheses. Int J
Prosthodont 1993:6:451-455,

105

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Setz I, Lee SH, Engel E.:Retention of pre-

fabricated attachments for implant stabi-
lized overdentures in the edentulous mandible:
an in vitro study. J Prosthet Dent
1998;80:323-329.

. Bates JF.:Studies on the retention of cobalt-

chromium partial dentures. Br Dent J
1968:125:97-102.

. Lehmann KM, :Arnim FV.:Studies on the

retention forces of snap-on attachments.
Quintessence Dent Technol 1978:7:45.

El Samahi M. :Retention in mandibular over-
dentures with attachments. Quintessence
Int 1986:17:249-252,

Breeding LC, Dixon DD, Schmitt S.:The
effect, of simulated function on the retention
of bar—clip retained removable prostheses. J
Prosthet Dent 1996:75:570-573.
Petropoulos V, Smith W, Kousvelari E.:
Comparison of retention and release periods
for implsnt overdenture attahcments. Int J Oral
Maxillofac Implants 1997:12:176-185.
Thayer H, Caputo A.:Occlusal force trans-
mission by overdenture attachments J
Prosthet Dent 1979:41:266-271.

Mensor M.:Attachment fixation for over-
dentures Part, I. J Prosthet Dent 1997:37:366-
373.

English C.:Bar patterns in implant prostho-
dontics. Implant Dent 1994;3:217-229.
Bergendal T, Engquist B.:Implant-support-
ed overdentures: a longitudinal prospective
study. Int J Oral Maxillofac Implants.
1998:13:253-262.

Kayacan R, Ballarini R, Mullen RL, Wang RR.:
Effects of attachment clips on occlusal force
transmission in removable implant-sup-
ported overdentures and cantilevered struc-
tures. Int J Oral Maxillofac Implants
1997:12:228-236.

Chan MF, Johnston C, Howell RA.'A ret-
rogpective study of the maintenance require-



19.

20.

ments associated with implant stabilised
mandibular overdentures. Eur J Prosthodont
Restor Dent 1996:4:39-43.

Smedberg JI, Nilner K, Rangert B, Svensson
SA, Glantz SA.:On the influence of super-
structure connection on implant preload: a
methodological and clinical study. Clin Oral
Implants Res 1996:7:55-63.

Menicucci G, Lorenzetti M, Pera P, Preti G.:

21.

Mandibular implant-retained overdenture: a
clinical trial of two anchorage systems. Int J
Oral Maxillofac Implants 1998;13:851-856.
Mericske-Stern R, Piotti M, Sirtes G.:3-D in
vivo force measurements on mandibular
implants supporting overdentures. A com-
parative study. Clin Oral Implants Res
1996:7:387-396.

Reprint request to:

Hye-Won Cho, D.D.S., Ph.D.
Dept. of prosthodontics, College of Dentistry, Wonkwang University

344-2, Shinyong-Dong, lksan, Chunbuk, 570-749, Korea

hwcho@wonnms wonkwang.ac.kr



ABSTRACT

EFFECTS OF OVERDENTURE RETENTION ON THE AXIAL LOAD
OF IMPLANT IN THE MANDIBULAR IMPLANT-
SUPPORTED OVERDENTURE

Hye-Won Cho, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Wonkwang Dental Research Institute,
College of Dentistry, Wonkwang University

Three linear strain gauges (KFR-02N-120-C1-23, Kyowa, Japan) were placed around the abut-
ment of implant fixture and the maximum axial loads on the mandibular implants supporting over-
dentures were registered in experimental model when the overdenture was removed. The
overdenture attachments used in this study were Round bar, Hader bar, Dolder bar with and with-
out spacer.

The retention of bar attachment was measured using universal testing machine while being con-
trolled by Activating set and Deactivator except in case of the Hader bar. Simultaneously strains
were recorded with the strain smart program in strain P-6000 series (Measurement group, Raleigh,
USA). The maximum axial load was calculated and compared with each other.

The results were as follows:
1. The amount and the timing of the maximum axial loads were different between the right and
left implant in all attachment systems.
2. The retention of bar attachment except Hader bar could be adjusted but the controllability was
different among the attachment systems.
3. The more the axial load, the higher the retention with Hader bar and Dolder bar without spac-
er. but the tendency of increase was not shown with round bar and Dolder bar with spacer.

Key words : Dental Implants, Implant-supported prothesis, Overdenture attachment, Retention,
Maximum axial load, Strain gauge
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