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1. Aotz =X2Y

TR TEFFVE dojd et B g A
Z(Dublisil-15, Dreve dentamid GmbH, Germany)
o= AFE A5t A FA HZ(JRA-323,
Jeungdo Chemical Co., Korea) 2.2 Aela B4 &
A A & ate Al 2EO B S flste] 7t
2 7.5cm, A2 Tem, Eo] 1eme] 71AFE F43H4
ot BAREY] X2 HEsH st JEHE
2ol golstes g & Aots AWEE FHE =
F5 Al 1 274 Abelol A4 4mm, 2°] 15mm
UAlE AVANA 9ZSHE(AF1B026, Osstem
Implant Co., Korea) Y] 7} 2§ th o= F4I13t
A=7F 1dmm7t S =5 22 20| 2 s Ay
sttt o ofA)de] s e A Z2A 9 T
NE-ol 2mm F717F = =E baseplate waxs ©]7%

3t A sksiet.

o o
ez g

(1) A=Y A= g QlgX|of v

JZTE square impression coping(ICFR500,
Osstem Implant Co., Korea)& 9243} 22| <l
232 (Tmprint 1T, 3VFESPE, U.S.A)Z 9138 A5



3 O 758 ofd 208 AZ st 271 (Die-
Keen, Heraeus Kulzer, U.S.A.)E 5o
A A 9 ALY E S Al Ak

dx 71533 o aFAE ALt vy
W7o doFayor A e S 223l
| (Endura artificial teeth, Shofu Co., Japan)&
skt v AFAE jigs W] sHAldl 17
Al71aL 132 A A3 indexE A5k,
barT-ZE9] F@A L AP A9 AFX| wjE
o]ttt

(2) Bar 72%9 A%

A go] 7134 ofdZ 19 non-hexed gold
UCLA abutment(GCR100, AVANA implant sys-
tem, Osstem Implant Co., Korea)& 9143 &
w7} Zo| attachment®] £, cantilever 5ol
gt A2 T2 4714 bar 7+2ES] B$E S A2
ot SE FEe S et = Al 48 5

3= (super 45, Soo Min dental alloy Co. Korea)
o8 Fxata Anfstt.

7hH ™ 1@ : Hader bar using clips without cant-
ilever.

4mm ¥=°]2] Hader bar(Preci line Co.,Swiss) &

]2l Imm BA =% gold UCLA abutment A}

olo AA3IA Tt T cantilever= §12H, Al 712

Z g} ~H clipe] 2+ Hader bare] %] 949 ==

A H(Fig. 1).

L} ® 2 : Cantilevered Hader bar using
clips
Al 183} o] Hader barg gold UCLA abutment
Atololl AAS AL, FHboll 10mm Z©]2] cantilevered
Hader barg F7F=2 28t th(Fig. 2). Al 719
Zet2H dipe] 4 F59 Y= cantilevered bar®] &
ol A= =5 83T

Fig. 2. Anchorage system of type 2.
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ch) M 3¥ : Hader bar using clip and ex-
tracoronal universal hinge resilient
attachments(ERA)
°] anchorage system- g 5ol gt 719 Fekx
g clip? &F5 Fol 771 ERAZE AH =5 A
A5t Hader barg gold UCLA abutment Alo]
o AZA3}IA bar +2EY 4= THOZ ERAY
matrix(APM Stern Gold Co., USA)E #2511tk
(Fig. 3).

2h) ™ 4% : Cantilevered milled-bar using
swivel-latchs and frictional pins

10mme] ¥4 cantilevers zra Aete] A7}
2mme]™ 2° 2] ZAAI=E 7t = tapered milled bar
= A#sit(Fig. 4). ©] anchorage system< A
W 2ol T 719 frictional pin® %= 3% can-
tilevered bar®l =% TS F He swivel-

latch mini attachment(SAE dental vertriebs
GmbH - International, Germany)7} YX € == A

A= A

AE 9247 milled bar Ake]e] 713t

Al 43 d
5 dal 9N N-§ B TEES ALY

2000(SAE dental vertriebs GmbH-International,
Germany)°lA swivel-latch attachment$} fric-
tional pin® receptacles 43 F swivel-latch
attachment®} 0.9mm ping % F22| 143}

k.

BN

[ ey

Fig. 3. Anchorage system of type 3.

Fig. 4. Anchorage system of type 4.
Bold lines in left drawing indicate the intimate contacts between milled bar and metal framework.



IE A3k undercut ¥91E block out 3FA T <1
A E 2w A2 indexol AR A7) 3
F A R PRLE S ANR G
£ QgaR S vat REa AFHY o
28

217 (Acron MC. GC dental mdustrlal
Co., Japan)% A, 293ta Avtste] AdfxE
et

et 2249 Adg A3l ExEPomRE oF
H g5 AAT U5 bar 7+2EE abutment
screw® 1S, AEA] AW H2AE
T323F £ light body®] A2]2 /A (Examixfine,
GC Co., Japan) & A 438l1 9| & bar +2E &
A3 HHAATE A A3 F X E FAS
Fo] JABAE AAS th, 2 AP & x| 7F
4 oPEIES FA¢ ZehnE clipelt} 249
ERA patrix® w33},

FHEY AE fEl EARY bartEES
abutment screw® Al 1% 8t A2l Z(Dublisil-
15, Dreve dentamid GmbH, Germany)2-= 17
A5t 95 AZSAT T bar FE2ES 5
AR o= RE A|AsI JESTE w2 A S abut-
ment screw® AAZH § A2 T A YA A7

1, Araldite D-type 91ZA] @17 (CY 230, Nagase
CIBA Geigy Co.,Japan)# 7% 3k4] (HY951, Nagase
CIBA Geigy Co. Japan)< 10 : 0. 891 H&2 &3
ato] Fsta FRAIA BRY 23S A
HE B 23S T A AR (PA-
420, Riken Keiki Fine instrument Co., Japan)®l
g 55 AAlsta 2HR-8-E o] HASHA|

glgt &t st Ae
21749 T 9 oA Fol] I §EH
chorage systemP}t} 5 7|14 2= g 7))

i&gﬁ

HAgo] Zad
28 Riken Keiki Fine Instrument C Japan)oﬂ e
7 50CE 1417 71d e, e
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# ARels) LS AsAeln 15 B
o Urlx 48< APaHAG. PARE horse-

shoe B/} 5155 ek 29 AN A2A)
gk A7 AAAT.

5. FHAI AlEot o1

RS 9, gow o

Y] £} Hws C%ﬂ—ﬁ— Jom B
& Austn AER 295 '
2Yox] JERE
DY ePAZoR BASC 13
= 9l FaAeE
(Measurement group, Photoelastic div., Vishay
Co.,USA)E o]&sto] AlSsta, 53} A8 =
T2 o AR EG 2 STt

oﬁt

o

£ Null-balance Compensator

1. ™ 1&: Hader bar using clips without can-
tilever

O Sx%e] AN E & 29

EE S B YEhd HusH 2 o
om sl AT 4 JETHECAA T}
2.97e] A7 e AL, 39

E o= gasiglnt
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2. M 2¥: cantilevered Hader bar using
clips

71 A7l FAANE & &

mE AFHE Fa4ee 54 g

o] el
Eolq 4532 7H4

ol vl 1.77

TAINE T
T A7 —7}0}03'4 7V
49 JZYEAA 5332 UrE}

oA 7 E& FHAEE Ve 914.

ot ) B [0 ol
O‘W rir \';1 2 4

3. M 3&: Hader bar using clip and ERAs

(71 Y7ol FAAMNE g =
o] RYoMz BE ?J%—%EOM gE58o] Y
Ehgo | sl5ol QA3 4 ASFEAN 71

Eo Yepgd

=2 & A .
2.52ke] HuFHAGFE WA anchorage system
%_

A
o] 2]/l :rL7HE «47H°} | &2 4]
o] BoM= 2 3, 41 AZTE AHAEC]
Angd, 1H JZTHEdE AFAHAEY] HusH
o] ‘/}E}‘/L‘jr 71 S8 FFHE 49 dETUEY
HuFHare 3.32% 0, FAHSNE & 479
Z+o] o] anchorage systemolA 7F W& T4}

7k B AT,

4. ™ 49 cantilevered milled-bar using
swivel-latchs and frictional pins

7D 2R el FARNE §F 28

=
°of RgeM: XE &

anchorage system?} -f-A15153 2.

T RE HE| AFAE Hu
S0 Yeigten, AAAQ $YEEE Al 28
U7 =& 80l
HEE = 41 dEFEANA ] HuF At
= A YR
(W) efx7go] FAINE 314 &2 B
ol BFolA A 29, 39, 4 AZVEE ¢
ST FHuggo] Yo, 1H dSHEA
98 Haggo] Uehda, BE dZ@

oA FATNE B A5
eI Vg Be AnRuaiie 40 oS

o] vehd 4.52131t.

Table I. Maximum stress transfer to ipsilateral distal implant

Anchorage system *

Number of fringes

with palatal coverage

without palatal coverage

Type 1 2.9 4.1
Type 2 4.5 5.3
Type 3 2.5 3.3
Type 4 4.0 4.5
* Type 1 : Hader bar using clips without cantilever

Type 2 : Cantilevered Hader bar using clips

Type 3 : Hader bar using clips and ERAs

Type 4 : Cantilevered milled-bar using swivel-latchs and frictional pins
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ABSTRACT

EFFECT OF ANCHORAGE SYSTEMS AND PALATAL COVERAGE
OF DENTURE BASE ON LOAD TRANSFER WITH MAXILLARY

IMPLANT-SUPPORTING OVERDENTURES : A THREE-DIMENSIONAL

PHOTOELASTIC STRESS ANALYSIS

Hong-Ji Je, D.D.S., M.S.D.*,Young-Chan Jeon, D.D.S., M.S.D., Ph.D.*,
Chang-Mo Jeong, D.D.S.,M.S.D.,Ph.D.*, Jang-Seop Lim, D.D.S., M.S.D., Ph.D.*,
Jai-Sug Hawong, Ph.D.**

Department of Prosthodontics, College of Dentistry, Pusan National University*

School of Mechanical Engineering, Yeungnam University**

Purpose: The purpose of this study was to determine the effect of anchorage systems and palatal

coverage of denture base on load transfer in maxillary implant-supported overdenture.

Material and methods: Maxillary implant —supported overdentures in which 4 implants were

placed in the anterior region of edentulous maxilla were fabricated, and stress distribution pat-

terns in implant supporting bone in the case of unilateral vertical loading on maxillary right first

molar were compared with each other depending on various types of anchorage system and palatal

coverage extent of denture base using three-dimensional photoelastic stress analysis. Two

photoelastic overdenture models were fabricated in each anchorage system to compare with the

palatal coverage extent of denture base, as a result we got eight models : Hader bar using clips(type

D,
3).

cantilevered Hader bar using clips(type 2), Hader bar using clip and ERA attachments(type
cantilevered milled-bar using swivel-latchs and frictional pins(type 4).

Result:

1

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

supporting bone on loaded side.

. In every experimental models with or without palatal coverage of denture base, maximum

fringe orders on the distal ipsilateral implant supporting bone in an ascending order is as fol-
lows; type 3, type 1, type 4, and type 2.

. Each implants showed compressive stresses in all experimental models with palatal cover-

age of denture base, but in the case of those without palatal coverage of denture base, ten—
sile stresses were observed in the distal contralateral implant supporting bone.

. In all anchorage system without palatal coverage of denture base, higher stresses were con-

centrated on the most distal implant supporting bone on loaded side.

. The type of anchorage system affected in load transfer more than palatal coverage extent of

the denture base.
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Conclusion: To the results mentioned above, in the case of patients with unfavorable biomechanical
conditions such as not sufficient number of supporting implants, short length of the implant, and
poor bone quality, selecting a resilient type attachment or minimizing the distal cantilevered bar
is considered to be an appropriate method to prevent overloading on implants by reducing can-
tilever effect and gaining more support from the distal residual ridge.

Key words : Maxillary implant-supporting overdenture, Anchorage system, Palatal coverage of denture
base, Load transfer
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