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& /EA o SR IS Adtele dZHE
Alzglo] Z718kar 9 | Fischman®2 YZ¢E
2 5B AS A4 33" JYd BEES A Fs)
= X MEFeE RE REES FH3Y
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Bicon Y4ZHEE 1AV} findHl =
S7HA71H Sl tigk g o] o
A7} oFd locking taperell 28] A7}
A4 Al 2 WA (mallet) 2 A HFE 23 Aol
=8 (tapping) AFAIA ¢ Esict, 2
e o} AdZH2 o] 553 Bicon YETUE A~
o] &3to] 7 F53= 49 (non-splinting) ¢+ &

et 7 -F(splinting) oAl A x| 22] o] LA}

al

o] Rxol w9 QlEdEd] uA
?lz

A

/
o
5
o,
il

2]
AlZstz] 918l shet
Ade qurd-g WA Azsisict. Aulolol &
43l 3709 284 (4.0x11 mm, 260-140-011,
Bicon Inc., Boston, USA) & -]} F-9]of] 9]2]A|
7k, AzAe] Ao wal X124 s 2 mmol,
A-ANA 2 mm 28] 479 ASHEE A=
3 mm o2 A7) G2 23Tt o

FAE ulg R Aol AAE TR

LTI

7918
3

O

Bicon Inc., Boston, USA)E 91435l B4 g
Z(KE1300, Shin-Etsu, Japan)< ©]&3to] 3 &
A=etact, Al Fgo <
A5 Al FAAZ T dHFS Adsr|geE 3
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g % (PL-2, Measurement Group Inc, Raleigh,
USA)= ol 2ds At A5 5418 4
g2 £33 AFstn &4 @ (PLM-1,

L. o]

Measurements Group, Raleigh, USA)2 F¢3}to]
Az & Fe B o] FAAE A2 et
Atk

2. X|CHZ oddn g

o g FAEZ uAAd ddsa HeE A4
A (Exafine, GC Co., Tokyo Japan)& U/3E AHE
g ¥ 2 mm YEHE old=1(260-100-190,
Bicon Inc., Boston, USA) & QU4-§ L2Eo| A2
sta, F9 dxAs Adstr] st A=2(Gi
Mask, GC America Inc., Alsip, USA)< #7138k
o Q1A e £3d 2AA (MG
Crystal Rock, Maruishi Gypsum Co., Japan)&
o] ZAREF S A=Yt opFZ o] AF(4.0%
6.5 mm 0, 2.0 mm post, 260-140-002, Bicon Inc.,
Boston, USA)E WA 2 Fre 237 H £2A
& E¥sla, SAFEE d17 (Pattern resin, GC
Inc., Japan)< ©]&3dte] S A&staL 11 9
gE AlAstAtt. 339 EFole 9 mm=E A 2st
R, BE 3] wgHe S Al 4
& wlgol M8 sA milling machine(PF-200,
CM., Biel-Bienne, switzerland) 2.2 2 3 t}. vf
Eal7] 7ol g d S B R 91XA]7]
3, A= W Alolo] #AE FRlsksith &
3 3o Al 38 FE = (Cast-2, Alphadent, Seoul,
Korea) 2.2 Fz3}9 o Aksld2n] 5 vk (50
un) & EAFsEL, AF Attt 10 v 7134

dnder F24 WS AAleta, deld 244

(Fit-Checker, GC Co., Japan.)Z AF&slo], F3-9]
A Agfo] o]Fold wi7tx] WF 2 HASH
AT,

ME FEE S o Fed B Al &
G2tele] A2 1338 3-unit 2HA FAYIAE A
sttt 3 TARXE APAIA AF-H o]
WA EAE gRlsta Frigt 3ol wAEHH
Al Aeel] gkttt



(Shim stock, Almore International Inc., Beaverton,
USA)& AH&ste] QWS ZAAHA 248k
o FEEL ZOE YA AlRIE (Cavitec, Kerr Co.,
Romulus, USA)Z HAAZ 3 of 2] AREE 4

g Aol A A,

obehsh ge vhpd 4% U

@ open contact : 5 B3 Ale]9] Q1 Ho] A3
A &

@ ideal contact : F &3 Akolol A 8 um T2
metallic shime] 27|17 &1 A=W =313
FUE =

(® medium contact(40 ) : F F& Alold] 5 A
(40um) 2] metallic shim= $1X1A17].

® heavy contact(80 um) : F =& Atelol 10 &
(80 um)©] metallic shimS $1XA1Z1.

4. 5% 504

thekgl oW HE U] ue) dSHE F9
A A S8 FAsty 7 JZHES] FA
stoll FAH sl5%-ol| 7.5, 15, 30 b &5 77
7¥eto] B EA 2 AlYsislnt. sheol Sk
A Yehds 8-S #Este] 23 ol EAss
S99 Byl A4S o WA 7] sl
o} e At 1gEl a3 A &
Aol wgel #4 round burg ©]g-3te] 354
£ I en, a4 o AL dFEE v
s 7Ftdth 7t skes 71 ol 5 w1t
FAZNE Fol ZF-gEol AlAAl g F ThA] &
< 7K E EE FH] tigk BA4o] g8
T dduy FAAE ddsta wgHde
steid HFES B ks 7istk] g 4
= Attt
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Fig. 1. Fringe order at non-splinted, non-loaded
model.

Fig. 2. Fringe order at non-splinted, 7.5 1b loaded
on #1 implant.
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Fig. 3. Fringe order at non-splinted, 15 1b loaded
on #1 implant.

Fig. 4. Fringe order at non-splinted, 30 b loaded
on #1 implant.
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Fig. 5. Fringe order at non-splinted, 7.5 1b loaded
on #2 implant.
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Fig. 6. Fringe order at non-splinted, 15 Ib loaded
on #2 implant.
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Fig. 8. Fringe order at non-splinted, 7.5 1b loaded

on #3 implant.

Fig. 7. Fringe order at non-splinted, 30 Ib loaded

on #2 implant.
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Fig. 10. Fringe order at non-splinted, 30 b loaded

on #3 implant.

Fig. 9. Fringe order at non-splinted, 15 Ib loaded

on #3 implant.
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Fig. 11. Fringe order at splinted, loaded on #1

implant.

N 8 ST R B

7

416



edaaadd

Fig. 12. Fringe order at splinted, loaded on #2
implant.

T A AEHEE AN oR g nE P4t
< Uehlled 45 9] dEHEE 7 WA JF
TEANAAR &S ddatA BT 2o
HFig. 11~13).

3. SHEE ZF

Open contact®} ideal contactellA 7.5, 15 1be] 3}
=5 7}@- uﬂ o];ﬂ [ %ﬂ——f—f— 0352]:-%

EREEIS
A Skgkor] 40 m, 80 melA] AP AEAES] 7

¥

ol gakE 2;911:}

30 b9 352 718 W ideal contact-E] 3t
Jd=HE 23 °] 7k AT ASHE AR
o g-=o] TASATh

A HA T HA ASUEE QY JZUE et
Gl A A&olA A9 FAISE S8 EXE M2
o} 7HEd Y9xE ASHEE &3] ot Vet
£ 20| IV} HE x| e 33
W slo] 2 xfo] 7} YERERA] 29kt

Z7Zte] AZHEA 359 Tkt HE: E=
of w2 Sl g, & HuAe kS vt
gt JZHEA B3] YEdt ASHE 1A
A9l g7 Eake 30 1be] s 7te w2
g 5 Ut Y A A2 AETES] FHAA A
zZlete]l 1 AE w2t YA A& dejold w3
1A 2He] 24249 find §8 o] YElytth
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Fig. 13. Fringe order at splinted, loaded on #3
implant.
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Photographic illustration

Non-loaded implants with open contact tightness.
Non-loaded implants with heavy contact tightness (80 um)
Heavy contact tightness, 7.5 Ib Loaded on #1 implant
Open contact tightness, 15 b Loaded on #1 implant
Heavy contact tightness, 15 1b Loaded on #1 implant
Open contact tightness, 30 1b Loaded on #1 implant
Heavy contact tightness, 30 1b Loaded on #1 implant
Heavy contact tightness, 7.5 Ib Loaded on #2 implant
Open contact tightness, 15 b Loaded on #2 implant
Heavy contact tightness, 15 Ib Loaded on #2 implant
Open contact tightness, 30 1b Loaded on #2 implant
Heavy contact tightness, 30 Ib Loaded on #2 implant
Heavy contact tightness, 7.5 b Loaded on #3 implant
Open contact tightness, 15 1b Loaded on #3 implant
Heavy contact tightness, 15 Ib Loaded on #3 implant
Open contact tightness, 30 1b Loaded on #3 implant
Heavy contact tightness, 30 b Loaded on #3 implant

421



Photo. 5 Photo. 6

T

. Photo. 8
Photo. 9 Photo. 10

422



Photo. 11

Photo. 13 Photo. 14

10

Photo. 15 Photo. 16
‘ = -

Photo. 18

Photo. 19 Photo. 20

423



ABSTRACT

A PHOTOELASTIC STRESS ANALYSIS OF FIXED PARTIAL DENTURES
WITH BICON IMPLANTS ON MANDIBULAR POSTERIOR AREA

Jong-Un Kang, D.D.S., Nan-Young Kim, D.D.S., M.S.D.,
Yu-Lee Kim, D.D.S., M.S.D., Ph.D., Hye-Won Cho, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Denstistry, Wonkwang University

Statement of problem: Several prosthetic options are available for the restoration of
multiple adjacent implants. A passively fitting prosthesis has been considered a prerequisite for
the success and maintenance of osseointegration. Passivity is a particular concern with multiple
implants because of documented inaccuracies in the casting and soldering process. One way to
avoid this problem is to restore the implants individually, however, the restorations of individ-
ual adjacent impants requires careful adjustment of interproximal contacts.

Purpose: The purpose of this study was to compare the stress distribution pattern and amount
surrounding Bicon implants with individual crowns and splinted restorations.

Material and method: A photoelastic model of a human partially edentulous left mandible with
3 Bicon implants(4x 11 mm) was fabricated. For non-splinted restorations, individual crowns were
fabricated on 3 abutments (4.0x6.5 mm, 0°, 2.0 mm post, Bicon Inc., Boston, USA) After the units
were cemented, 4 levels of interproximal contact tightness were evaluated: open, ideal (8 um shim
stock drags without tearing), medium(40 un), and heavy(80 um). Splinted 3-unit fixed partial den-
tures were fabricated and cemented to the model. Changes in stress distribution under simulated
non-loaded and loaded conditions(7.5, 15, 30 Ib) were analyzed with a circular polaricope.

Results:

1. Stresses were distributed around the entire body of fin in Bicon implants.

2. Splinted restorations were useful for distribution of stress around implants especially with

higher loads.

3. By increasing the contact tightness between the individually restored three implants, the stress

increased in the coronal portion of implants.

Conclusions: Ideal adjustment of the contact tightness was important to reduce the stress-
es around individually restored Bicon implants.

Key words : Photoelastic stress analysis, Proximal contact tightness, Splinting effect, Bicon implant, Implant
supported fixed prosthesis, Individualized crown
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