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2 279 A 1 A9 YA o= 278t
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Olﬁoﬁiﬂ TYE At T8 U2 24 &
& uFAE oA A2 H= Ak 4A
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Table 1. Experimental groups in this study.

Groups Crown length Splinting
1 9 mm Non-splinted
2 13 mm Non-splinted
3 9 mm Splinted
4 13 mm Splinted

Co., Japan)& o] 2 EH & A 2Tt
2ol opdE 1] Al 7He] 3.5 mmX7 mm
9] straight hexed abutment (05M- 7FS, Innova
Co., Toronto, Canada)& dA3txw, 58 A3
7} kst x| @A ole] FHE A3 e pre-
cision-milling machine(F-1, Ney/Degussa, Bloom-
field, USA) 2.2 At 52] &o]& WFAIH T} (Table

9%, AN Few

.
o} $EER I AT 2 Aolel FHe Y
%

429 998 det 279 BN 2748
Ausg olgal A A Fel 9] A o
W2S gl ] S

12 A&atd
479 sk7] el wherel] %

999 nue oz
Y7l s
ul23t7] ol 23

o2
o

X
o,

, E4% A (margin wax, Metal
or, North Attleborough, USA)S o] &3 108]&<]

A o7 F2A WS Al FeHA
23 Ao A Ag]Z ZA A (Fit Checker, GC Co.,
T8 23

o
Ry
td
oflt
1o,
0l
il

3 SHUE AdFE A4dsta 20
E93 (3i Implant Innovations Co., USA)
gt AT 42 o FeA 29
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um®] shim stock (Shim stock, Almore International
Inc., Beaverton, USA)o] RojA|%] &1 Ha] U2
EAER 2A2EA 24890
vl 7HA] 7] JAEFAEE B A 4 5
ol o1F ol 40 um, 80 un€] shim stockS $1X]A]
ZTh,
1) Open contact: H Ate]7} hds] =4 &
2) Ideal contact: 8 un®] shim stocke] 2 e#]#]
U1 EY Yo Yz AFW =24
3) Medium contact: 2t 1Rl 5 A (40 un)<]
shim stock< ¢12A1Z
4) Heavy contact: 2 1 He] 10 7 (80 um)<
shim stock< Y2217



Fig. 1. Loading points(P1-P6) and measuring
points(A-G) between the implant and surrounding
structure.
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Fig. 2. Loading device.
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Fig. 3. Fringe order at the measuring point in non-
splinted, unloaded G 1.
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Fig. 4. Fringe order at the measuring point in non-
splinted, loaded G 1.(point 1)
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Fig. 5. Fringe order at the measuring point in non-
splinted, loaded G 1.(point 2)

Fig. 6. Fringe order at the measuring point in non-
splinted, loaded G 1.(point 3)
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Fig. 7. Fringe order at the measuring point in non-
splinted, loaded G 1.(point 4)

Fig. 8. Fringe order at the measuring point in non-
splinted, loaded G 1.(point 5)
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Fig. 9. Fringe order at the measuring point in non-
splinted, loaded G 1.(point 6)
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Fig. 10. Fringe order at the measuring point in non-
splinted, unloaded G 2.
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Fig. 11. Fringe order at the measuring point in non-
splinted, loaded G 2.(point 1)

Fig. 12. Fringe order at the measuring point in non-
splinted, loaded G 2.(point 2)
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Fig. 13. Fringe order at the measuring point in non-
splinted, loaded G 2.(point 3)

Fig. 14. Fringe order at the measuring point in non-
splinted, loaded G 2.(point 4)
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Fig. 15. Fringe order at the measuring point in non-
splinted, loaded G 2.(point 5)

432

Fig. 16. Fringe order at the measuring point in non-
splinted, loaded G 2.(point 6)
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Fig. 17. Fringe order at the measuring point in splint-
ed, unloaded.

Fig. 18. Fringe order at the measuring point in splint-
ed, loaded.(point 1)
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Fig. 19. Fringe order at the measuring point in splint-
ed, loaded. (point 2)

Fig. 20. Fringe order at the measuring point in splint-
ed, loaded. (point 3)
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Fig. 21. Fringe order at the measuring point in splint-
ed, loaded. (point 4)
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Fig. 22. Fringe order at the measuring point in splint-
ed, loaded. (point 5)
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Photographic Illustrations

Non-splinted & ideal proximal contact(8um) in group 1.

Non-splinted & medium proximal contact(40um) in group 1.
Non-splinted & heavy proximal contact(80um) in group 1.
Non-splinted, ideal proximal contact & loaded at point 1 in group 1.
Non-splinted, ideal proximal contact & loaded at point 3 in group 1.
Non-splinted, ideal proximal contact & loaded at point 5 in group 1.
Non-splinted, medium proximal contact at point 1 in group 1.
Non-splinted, heavy proximal contact & loaded at point 1 in group 1.

Non-splinted, heavy proximal contact & loaded at point 5 in group 1.

. Non-splinted & ideal proximal contact in group 2.
. Non-splinted & medium proximal contact in group 2.
. Non-splinted & heavy proximal contact in group 2.

. Non-splinted, medium proximal contact & loaded at point 1 in group 2.

Non-splinted, heavy proximal contact & loaded at point 1 in group 1.

. Non-splinted, heavy proximal contact & loaded at point 3 in group 1.
. Non-splinted, heavy proximal contact & loadedat point 5 in group 1.
. Splinted unloaded in group 3.

. Splinted & loaded at point 1 in group 3.

. Splinted & loaded at point 5 in group 3.

. Splinted & loaded at point 1 in group 4.
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ABSTRACT

A PHOTOELASTIC STRESS ANALYSIS OF FIXED PARTIAL
DENTURES WITH ENDOPOREIMPLANTS ACCORDING TO
SPLINTING, CONTACT TIGHTNESS, AND CROWN LENGTH

Hoe-Yeol Jeong, D.D.S., M.S.D., Min-Ho Choi, 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 Dentistry, Wonkwang University

Statement of problem: A difficulty in achieving a passive-fitting prosthesis can be overcome
by individual crown restoation of multiple implants. But individualized crown has another difficulty
in control of contact tightness and stress distribution.

Purpose: This in vitro study is to evaluate the stress distribution and the magnitude in the
supporting tissues around Endopore implants with different crown lengths, interproximal contact
tightness, and the splinting effects.

Material & methods: Three Endopore implants(4.1Xx9 mm) were placed in the mandibular
posterior edentulous area distal to the canine and photoelastic model was made with PL-2
resin(Measurements Group, Raleigh, USA). Restorations were fabricated in two crown lengths:
9, 13 mm. For non-splinted restorations, individual crowns were fabricated on three custom-milled
titanium abutments. After the units were cemented, 4 levels of interproximal contact tightness
were evaluated: open, ideal(8 um shim stock drags without tearing), medium(40 wm), and
heavy(80 um). For splinted restorations, 3-unit fixed partial dentures were fabricated. This study
was examined under simulated non-loaded and loaded conditions(6.8 kg). Photoelastic stress analy-
sis was carried out to measure the fringe order around the implant supporting structure.

Results:

1. When restorations were not splinted, the more interproximal contact tightness was
increased among the three implants, the more stress was shown in the cervical region of each
implant. When crown length was increased, stresses tended to increase in the apex of implants
but there were little differences in stress fringes.

2. When nonsplinted restorations were loaded on the first or third implant, stresses were increased
in the apex and cervical region of loaded implant. Regardless of interproximal contact tight-
ness level, stresses were not distributed among the three implants. But with tighter inter-
proximal contact, stresses were increased in the cervical region of loaded first or third implant.

3. When the nonsplinted restorations were not loaded, there were little stresses on the supporting
structure of implants, but low level stresses were shown in the splinted restorations even after
sectioning and soldering.

4. With splinted restorations, there were little differences in stresses between different crown
lengths. When splinted restorations were loaded, stresses were increased slightly on the loaded
implant, but relatively even stress distribution occurred among the three implants.

Conclusions: Splinting the crowns of adjacent implants is recommended for Endopore
implants under the overloading situation.

Key words : Photoelastic stress analysis, Splinting effect, Proximal contact tightness, Endopore
implant, Implant supported fixed prosthesis, Crown height
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