CHSHR| 2t & &3] X| :vol. 40, No. 5, 2002

32t )JE=HE overdentureollA anchorage
systemeo]| slzF2el| v]X]= 43

[.M B 2] Zztel| v]gte] A2 o] FrhEM”, Ao gt
gEgto] AE I o thekdt A4S AR 3
%9)x] X5 24L g T2t 3zl Alu] & om E3 AJAL Fol A2 AT FAE W A
71 3|5 Ut} FAE Xops} A x2Fo] XY A BAPee Aew Hadn Jo.® HE 714
I IFAR dAEoZN XAl vwy g5 HAEL 7P olal Alld ARz = E A
T AvA ARg S oy, IE N2ARR Ashe T AE X2A Q] ASHR] FFE QG
B AAE 21 Y YRE 7ed SHA Aolge] MAZEY 2L BAFS 2tn gou
22 & AAEEH AZGE AFsA = X3 Ag ZHE X 24 F4, B oA, 2 Al
olg| g 7154 FA9 TN A 4T £ A &7 T diEHE dede] #AE 2 de
AY 283 s5AA 5 wEoltt.” TR gAte] Az aPAoH, 55 ugY W
oA F29 gxpe] 1A% AT 9 HES ARG UHF FET 59 USUVEE 2Y3)
AZHE X8+ FA fixed-detachable bridges} 2 2 % A% 74850 Aot

I LEET
AAH ol §2 e
Q

o

2 234 RAEET} overdenturest 2L 7184 BA ZE A ZA F7E o
E2 FEY £ U} dZHEA o3 AAE e =

<]

A
il

o] FAteld] gsta] vl 7 HEe] UERE
1 A

%

134 BAEL 19659 Branemarkel & -9 5 =
2 Aed olgf B Ar|7te] ddHute ARG e A ¢ ol gl A9 B ol A
4 A7PE Botd AT A0l dEH A2 F3ol wet £ cantileverg 7M1 117843
ATt ol=HE 1] HAEEL HelAoE kyhe HAEER FESE WYl 7hed 2 Joeu, A
Fi AN 5E A AT A2 EA4 g3 AL BE AGEA SdoA 7HEA
T A7 fdsie Ao glovt AnAe] Vg HAE9Q) overdenture’} SR80 2 .T’_ﬁ% T Ut
Waol FAE dod A fA17F o3 g ol2]3t A4+7 FHE overdenture?] 2§ A& A2
gk ope} HlmA @ o JEDEE HRY ¢ A7t AR E QF Gdsta ) Wil dEBER
N FE FAEFo] glofof dirhe BAo] ik @ A= Faprt Z44ad Folge dutAd 7P

e AFHES} FEAZA ) o3 A|A]HE 7} AR ek v Jemt $2L A4t Fx] o)
A HAES o] 83 N 85&4 e A HEE R A e AEVEE AT FA A nFd B
Ale & oF 20 d o] A vA{ol Hax7] AlFetY] Eﬂ BET} overdenture 3 Al 2 3 A L3 713
419 O)ZHJES o] &3} 7].;4/\4 HAEL Aa3) g A= qﬂ%e_:J]/o];g-E:] o zlortoL} AjAo s O =&
Az A9 P A AT Fhoz 9 By ZHESL B H S-S B up Qi)

507



3let 9] ZRE overdenturese] T8t A7|7ke] AT

T =80, 2z meh gt #2712 9
ZHE 478 2 Al Holx 3Ith0%~24.4

%) 12230 Jemt ¥, Hutton %", Johns &%,
Engquist ', Lekholm 5% 12| 2 Goodacre 5"
< overdenture®] AEHE A &o] FoolX F1
°}°‘°ﬂ’\1 von] 243 %] X RdFE AA3}
z 9% oxlgty Bt & Naert 5
no 3 °—} overdentured| A dojute dHEL 7
2 A3 AA A ZF 3L overdenture B &4
| AR A#HA oy, YZHE 274
, anchorage system®] A9, sHF T2 8| A3,
3 g2]3 P9 A80) overdenture®] Aol <3k
X e Fo3 BAEA 30]0]3}3—’ 73zt
JEZHEZREH A T FXHE A& over
denture°1]7\1 anchorage system 5, ‘3% 2 31% +
ZE9] AA ¢ attachment®] A= o] x]2] oH4 "3
3 48 a8ln JSFE AR FRY 753
Do Gk ulx| ], i A ] o} 7], F °h+
A, gz #xbe] 87 Tol e depxiof gt
BEAAE anchorage system .2 Q13 Rl HA
%-g] ﬂ_zé23.25.29.30,32.35*39)o]‘4_ abutment Screwgl %a]lj
23.26.35,33)34_ )‘ﬂ_@_%.%ﬁﬂ j—a i7-g01d SCI'GWQ] %%] 23.35):)‘4_
IL}_;SZB.ZG.SS)) attachmentgl ;q.pa n}-/\]26,30,32,35,40,38,41,39)%
B2 JETE AEFH9 HAF S22 n)A|
FHZ A% FHae FAPWL opy]etm folrt
)2 & o] 9A%E o] 4= Ut} Wk anchor-
age system®] A} Ael& &xte] 9 Aot
Aazsddes ARy d A7) 4
FE 23 #ghE =)o ZAsN] AgHoloF &
Aolt},

A B SHEAY A s

=

DO

o Mo Kl

TE 2EYQ Alo|APME o] &3ld ot YFHE
overdenture®| anchorage system®] 2% &3
n];‘q‘- Oﬂfsl'--o— H

&
SEHEYL
AES Yo AF7F B
vl gk, a3u dAZA Ead g |
43.45.47.49,50,52-! 54)1__ ZE = 7H_4 o]___ l—:;% %_
overdentured] 3+ Aol thro] YEZFEE o] &
%+ overdenture©l 4l anchorage systeme] 8% A2
o uR&= gkl B At vlF g Aol
=3

ole] £ AFolNE FE olgAiole] AH Ul 7

008

9] YZHEE 0|48 3} bar overdentureol|A]
anchorage systemo] &t&5Agol n|x)= G3& At

9 BEA] SHEBMANS o]l YolHy 1 &

HEY AL 7R RAED AMS Blwald] B

28] Z(KE1402,

o =
2 e A5

A o] FA o BlotES TS
Shin-Etsu Chemical Co., Japan) 22
3] o) ZA] #7(JRA-323, Jeungdo Chemical
Co. Korea) 23L& Aztet & 315 o] 7H8|A of &
Fol A& 98l 712 9.5em, A& 6em, E©l
leme 714 %2 4 ot g7 23] X2 &
UZTE 2Yo] g3t HeaH| Avelar &
Z ol Autd] A 4mm, Z°] 15mme| WA
AVANAYZZE (AF1B026, Osstemn Implant Co.
Korea) Wl 712 &% A 22 F47F A2]7} 13mm
7 HEE 2L wolZ FPeA AH 3 ¥
z2 9] AFE Y5t 2mm F719] baseplate waxE
ZE 2| 224 el o] skt

¥, g%t

2. BHE M

(7h AA=2F A= 2 QAFX] o} i E

A E#Eo| square impression coping(ICFR500,
Osstem Implant Co. Korea) S 91238kx 422 ¢
2 (Examix NDS, GC Co., Japan)< 53 tha,

7184 ofERIE ﬂ@é}l %734 1 (Fujirock,
GC Co., Japan)& o] BEE A 22 AT A2
EERIek 5=

A3 71545 g2 A E Ateta vhAd

27l AYRF S A T FAAANA A 2
T274A AR (Endura artificial teeth, Shofu
Co., Japan)E wld sttt th& A F-2
7] Aol 27 I HHA 2gEe] M1 index
2 A53le, o] indexE bar +Z2E9 ¢ A2}
Ay ez 9] A wlgel 2zt o] &3t

& Jlga A



(\}) Bar +Z2E9] A2 1) Al 1 8 : Hader bar using clips(no cantilever).

239 7] F & obdE 14 nonhexed gold UCLA 4mm o] 9] Hader bar(Preci line Co., Swiss)&
abutment(GCR100, AVANA implant system, 2 Lol A ke 2 0.5mm oA =% gold UCLA
Osstem Implant Co. Korea)& €43 &, o234 abutmentAtelel]l AAsAH(Fig. 1). % can-
#o| attachment®l &5, ¥ cantilever FF 1 tilever= $lo0, Al 7119] &2t2H clipel 4 Hader

213 bar £99| milling 7l ek M2 e o bare] % 4AH=E gt
A7HA bar TEES FIER FrHHez

cantilever® 717 1A BAEo] G2 A 231 2) Al 2 8 : Cantilevered Hader bar using clips.

g AHE JdEES WES T A 4 3 FHE A 1 87} 7o) Hader barE gold UCLA abutment

(Super 45, Soo min dental alloy Co. Korea) &2 Atolo] dAF R, F7HH 2 13mm Zolo T

Zz35 1 Jdulslgoh, cantilevered Hader barg §-2H&FcH(Fig. 2). Al 74
o]

o] Zek2H clipo] HF5-9 %Z cantilevered bar

Fig. 1. Anchorage system of type 1. Fig. 2. Anchorage system of type 2.

Fig. 3. Anchorage system of type 3. Fig. 4. Anchorage system of type 4.
Bold lines in left drawing indicate the intimate con- Bold lines in left drawing indicate the intimate con-
tacts between milled bar and metal framework. tacts beween milled bar and metal framework.

Fig. 5. Anchorage system of type 5. Fig. 6. Prosthetic design of type 6.
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1. ® 14 : Hader bar using clips(no cantilever).

511

Table | . Maximum stress transfer to ipsilateral dis-
tal implant and supporting ridge

Anchorage Number of fringes
system * Implant Supporting ridge
Type 1 5.0 5.5
Type 2 6.3 7.0
Type 3 6.3 7.0
Type 4 5.6 7.0
Type 5 3.5 6.0
Type 6 18.3 0.0

* Type 1 = Hader bar using clips(no cantilever);
Type 2 = Cantilevered Hader bar using clips:
Type 3 = Cantilevered Hader bar with milled sur-
face using clips; Type 4 = Cantilevered miiled-bar
using swivel-latchs and frictional pins: Type 5 = Hader
bar using clip and ERAs: Type 6 = Cantilevered fixed-
detachable prosthesis.
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Z 718 22 & B9tk (Table 1, AR 1. b).

& : Cantilevered Hader bar using clips.
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3. M 3 g : Cantilevered Hader bar with
milled surface using clips.
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4. ® 4 & : Cantilevered milled-bar using swiv-
el-latchs and frictional pins.

o] 2g o] HAAA FHEEE A 3% anchorage
systeme o] &3 2Y 3 v ¢ fFAtetH ot 29 ¢
ZIE 294 2R H1830] 0.53 S/ 3L

JESES] YA 3
E=|

5. ® 5 & : Hader bar using clip and ERAs.
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6. Ml 6 & : Cantilevered fixed-detachable pros-
thesis.
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EXPLANATION OF PHOTOGRAPHS

Photographs show stress fringe patterns in experimental photoelastic models.

Photo. 1. c. Fringe pattern of model of type 1 in Photo. 1. d. Finge pattern of model of type 1 in labi
mesiodistal section. olingual section.

Photo. 2. a. Frontal view of model of type 2.

Photo. 2. ¢. Fringe pattern of model of type 2 in Photo. 2. d. Finge pattern of model of type 2 in labi
mesiodistal section. olingual section.
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Photo. 3. c. Fringe pattern of model of type 3 in Photo. 3. d. Finge pattern of model of type 3 in labi
mesiodistal section. olingual section.

Photo. 4. c. Fringe pattern of model of type 4 in Photo. 4. d. Finge pattern of model of type 4 in labi
mesiodistal section. olingual section.
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Photo. 5. a. Frontal view of model of type 5.

Photo. 5. c. Fringe pattern of model of type 5 in Photo. 5. d. Finge pattern of model of type 5 in labi
mesiodistal section. olingual section.

A

Photo. 6. b. Lateral view of model of type 6.

Photo. 6. c. Fringe pattern of model of type 6 in Photo. 6. d. Finge pattern of model of type 6 in labi
mesiodistal section. olingual section.
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ABSTRACT

EFFECT OF ANCHORAGE SYSTEMS ON LOAD TRANSFER WITH
MANDIBULAR IMPLANT OVERDENTURES : A THREE-
DIMENSIONAL PHOTOELASTIC STRESS ANALYSIS

Jin-Yeol Kim, D.D.S., M.S.D., Young-Chan Jeon, D.D.S., M.S.D., PhD.,
Chang-Mo Jeong, D.D.S., M.S.D., PhD.

Department of Prosthodontics, College of Dentistry, Pusan National University

Load transfer of implant overdenture varies depending on anchorage systems that are the design
of the superstructure and substructure and the choice of attachment. Overload by using improper
anchorage system not only will cause fracture of the framework or screw but also may cause fail-

_ure of osseointegration. Choosing anchorage system in making prosthesis, therefore, can be considered
to be one of the most important factors that affect long-term success of implant treatment.

In this study, in order to determine the effect of anchorage systems on load transfer in mandibu-
lar implant overdenture in which 4 implants were placed in the interforaminal region, patterns
of stress distribution in implant supporting bone in case of unilateral vertical loading on
mandibular left first molar were compared each other according to various types of anchorage sys-
tem using three-dimensional photoelastic stress analysis.

The five photoelastic overdenture models utilizing Hader bar without cantilever using clips(type
1), cantilevered Hader bar using clips(type 2), cantilevered Hader bar with milled surface using
clips(type 3), cantilevered milled-bar using swivel-latchs and frictional pins(type 4), and
Hader bar using clip and ERA attachments(type 5), and one cantilevered fixed-detachable pros-
thesis(type 6) model as control were fabricated.

The following conclusions were drawn within the limitations of this study.

1. In all experimental models, the highest stress was concentrated on the most distal implant

supporting bone on loaded side.

2. Maximum fringe orders on ipsilateral distal implant supporting bone in a ascending order is

as follows: type 5, type 1, type 4, type 2 and type 3, and type 6.

3. Regardless of anchorage systems, more or less stresses were generated on the residual ridge

under distal extension base of all overdenture models.

To summarize the above mentioned results, in case of the patients with unfavorable biomechanical
conditions such as not sufficient number of supporting implants, short length of the implant and
unfavorable antero-posterior spread, selecting resilient type attachment or minimizing distal can-
tilever bar is considered to be appropriate methods to prevent overloading on implants by reduc-
ing cantilever effect and gaining more support from the distal residual ridge.

Key words : Anchorage system, Photoelastic stress analysis, Mandibular implant overdenture
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