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Shape of fixtures.

Fabrication of implant prosthesis with jig.

Loading of vertical direction.

Loading of lateral direction.

Loading of buccal direction.

Bar graph of fringe order on maximal stress area without splinting.
Bar graph of fringe order on maximal stress area with splinting.
Photoelastic pattern of non-splinting restorations.

Photoelastic pattern of splinting restorations.
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Table 1. Elastic properties of materials used in the models
Table 2. Fringe order on maximal stress area without splinting

Table 3. Fringe order on maximal stress area with splinting
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Table 1. Characteristics of fixture design

Replace® Inplant® Hexplant®
Thread shape V-thread Square-thread Square-thread
Abutment
. Internal Internal External
connection
Microthread
No Yes Yes

on neck




; microthread o : microthread
- straight

smooth
machined surface straight
— | notch -
V-shape square thread square thread
thread
— . — -
e y ==
g ‘
Inplant® JdETIE Hexplant® JEIE

® —
o]_—ne_r-_e]-_g._

Replace™ &

Fig. 1. Shape of fixtures.

Q1A A (Exafine, GC Co.,

gg o] Aeld Fael YTAE WAAZ A9

Measurements Group Inc., Raleigh, U.S.A)& =
o AR F7 A

A& THTable 2). $4d% Febd

Table 2. Elastic properties of materials used in the models
Poisson's ratio

Material Young's modulus(Mpa)
PL-2 207 0.42
Alveolar bone 490 0.3
Titanium 110,000 0.35
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Febyd B A ZF AETE A4S ZFS vl dAsa, A AdA
(Exafine, GC Co., Tokyo, Japan)Z A4S 253 L 7|38 old=21E o

Azt 2743 (Fuji-Rock, GC Co., Tokyo, Japan)& F-o] HHE A=-& 9
A H S A 231l Inplant®= Esthetic abutment, Hexplant®: Straight
abutment, Replace®= Esthetic abutmentZ o]&3dtt. =AFds o
(Pattern resin, GC Co., Tokyo, Japan)©o.2 FH3& #|zZ3e & JF3S A 2eS

ohoked QEUES dY PRt detls Fue) TRES Adstel ¥5E

Fit-checker(GC Co., Tokyo, Japan.)Z o]&3slo] yHS A3}
2 8 m9 metallic shim (Shim-stock, Almore International Inc., Beaverton,

US.A)el HoxA] &Fa Az A wd F QEs" APW Fes z3s)

¢

o A3} FAE AA] A|WE (Temp-bond, Kerr Co., Romulus, U.S.A)E o] &
st Jabslin). ESES 53 digh Jekd SEEEE AARSE & ol &
_]

4
Aohol QAT 1Y F2NE ARt BRIl WATEA WAL

Replace® Inplant® Hexplant®

Fig. 2. Fabrication of implant prosthesis with jig
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FF2 FoId 7B FYHACH R 1Y) A3l 2 HFWPl e jig
B ARSA TYn SAWFOR 133 N, AW, YU, 43U 89 N9

s F-olatSivh(Fig. 3, 4, 5). 3t%& Handy Force Gauge (HF-100421,
Japan Instrumentation Systems Co., Tokyo, Japan)E o] &3} Fofs}gdar,
Polariscope (Model 040, Measurements Group Inc., Raleigh, U.S.A)& ©] &3}
of WSt A AAAS fal 2 A 7 23] AA AP

Fig. 4. Loading of lateral direction
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Fig. 8. Photoelastic pattern of non-splinting restorations
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Fig. 9. Photoelastic pattern of splinting restorations
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Abstract

The influence of splinting of fixtures and various fixture
designs on multiple implant restorations: A photoelastic

analysis

Hyun Kyung Yun, D.D.S.
Department of Dental science

The graduate school Yonsei University

(Directed by Prof. Dong Hoo Han, D.D.S., M.S.D., Ph.D.)

Overloading or stress concentration on implants or surrounding bone can
lead to implant fracture or loss of osseointegration. To minimize these
risks, there have been many efforts to prevent stress concentration using
different fixture design such as abutment connection, thread shape and
micro-thread on neck. It has been generally recommended to splint
multiple implant restoration, it is difficult to achieve passive fit and
maintain good oral hygiene. Some authors have suggested fabricating
single units in for multiple restorations.

The purpose of this study was to compare the stress distribution
patterns of splinted and non-splinted restorations and thread shape.
Replace® implants (Nobel biocare Co., Goteborg, Sweden) with smooth
machined surface on neck and internal abutment connection were used as
control. For experimental group, Inplant® implants (Warrentec Co., Seoul,

Korea) with micro-thread on neck and internal abutment connection and

_24_



Hexplant® implants (Warrentec Co., Seoul, Korea) with micro-thread on
neck and external abutment connection were used. Vertical, buccal, mesial
and distal loads were applied to compare stress distribution of splinted or
non-splinted restorations.

Within the limits of this photoelastic study, the following conclusions

were drawn.

1. Splinted restorations compared with non-splinted restorations reduced
the peak stresses in the loaded implants by 50%.

2. peak stress around fixture neck was higher in Hexplant® implants of
external abutment connection system than in Inplant® implants of internal
connection system.

3. When loaded, stress concentrations on the first thread in Replace®
implants were observed . Inplant® and Hexplant® implants had wide stress
distribution patterns around micro-threads on neck compared to Replace®
implants.

4. The difference in stress distribution according to thread shape was

not noticeable.

From the results based on the investigation, splinting multiple implant
restoration and fixture design such as internal abutment connection and

micro—thread on neck is advantageous to stress distribution.

Keywords: photoelastic, splint, micro—thread, abutment connection, implant
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