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Title: Effects of different designs of implant supported fixed partial dentures on peri-implant bone stress
distribution during mandibular-flexture
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Statement of Problem: In the treatment of edentulous patients with implant supported fixed partial dentures
several factors such asimplant numbers, implant position, superstructure pattern and cantilever length must be
considered. Mandibular flexture in function exerts forces in peri-implant bone, however; this phenomenon has
received little attention.

Purpose: The goa of this finite element analysis (FEA) study was to evaluate the effect of mandibular
dimensiona changes on peri-implant bone stress in different prosthesis and implant treatment plans.

Materials and Methods: In this experimental study, three dimensional finite element computer model of
mandible was simulated according to data from CT-Scan in 0.5 mm sections. The model of 4.1x10 mm ITI
implant, measured by profile projector, was simulated in solid works 2003 software. Implant models were
inserted, in two different patterns, on mandible and three different superstructures were placed on implants.
Two clenching tasks were modeled (incisal clench and right molar clench).

Results: Analysis of Von Misses stress for peri-implant bone revealed the lowest stress values in three-piece
superstructure.

Conclusion: According to this study, additional placement of implants in order to fabricate independent
prostheses and to achieve the freedom of mandibular flexture are recommended.
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Nas S95 Sy S - Jgaa

Right Side Left Side

COs-X cos-y Cosz Co5-X cos-y cos-z
Superlicial Masseter -0.207 0B84 0419 0.207 0884 0419
Deep Masseter -0.546 0758 -0.358 0546 0758 -0.358
Medial Prerygoid 0.486 0.791 Q373 -0.486 0.791 0.373
Anterior Temporalis 0149 0.988 0044 0.149 0988 0.044
Middle Temporalis -0.222 0837 -0.300 0222 0837 -0.500
Posterior Temporalis -0.208 0474 -0.855 0.208 0474 -0855
Inferior Lateral Prerygoid 0630 0174 0757 -0630 0174 Q757
Superior Lateral Perygoid 076l 0074 0645 -0.76l 0074 0645
Anterior Digastric -0.244 -0.237 -0940 0244 -0237 -0.940

When seen [rom the [ront, the x-z plane was parallel tothe {loor, with the +x axis oriented toward the right, the +y axis running upward,and the

+z axis oriented forward (anteriorly).

S oleie 4 leiiwl (L8 Oldllas yide > b o)Ll
Sl b Lol Cowl 045 d.é))f PN %‘;5)39)'& ool
(V) ol eglie calisee lps 3 o (Sl

Oyl (SSle oles (V1) o) Ken s O'Mahony
adllas ;> L0y0] Cawd 4 alize Sl 1) Sl
adlas j 05 odlawl LQ(»T Olabss Pl 5l yol>
Ol (Sl lusgas Dechow 4 Schwartz
Gl (Sl Slogas oSk ol adles
sl SOl Cluogad ab odlaiwl i g
Sluogas 5 (¥ Jsie) (Straumann; Swiss) ITI
20 b (0,8 —pga¥l) PA-AQ ST 1 28 sl 5
(¥ i) 2 paseiie § s polie (g

S e Jao)l g 4 il g gl Jlas]
2 Ciliosl g lotiinl putine wlod liee a5 cxe py
MAIPVEIC N /F S NN N B A RIS CR R
5 385 i Lpoled ) gl b Cilyey) o osilagdl
A iy 5 0D g 41 3 e

e Jlail @50 4 STyl g 9 sl Jlas!
Jaio o2 4 o dwg 4 93 ol &5 ] asle s e
4 e 3 1l Al oS o (ol o 4y s g ALl
A Hlal By OT Silwdnds Olow 32U Coolbus s

bgiye cleMol wwVlail g (550 bulpd oy j) oy
Jols SleMbl pl .53)3 3)lg dlge (S8 Cluogas &
(el g JBSS Gl (o Cleogad
D1 28yl g 5 claill il (S5 Cluogas

55 M 45 jgb len (S8 el laogad )50 5

*omly S8 kit Sledlad 3 (Has oy e Y Jyaa

42


https://jdm.tums.ac.ir/article-1-356-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-17 ]

Weighting
Node Factor Scaling Factor
Number (Newton) ICp LGF LGF+B INC RMOL
Right  Left Right Left Right Left Right Left Right Left Right Lelt
Superficial Masseter 67 o7 1904 100 100 027 018 026 012 040 040 072 060
Deep Masseter 38 38 8l6 100 LO0 026 036 026 036 026 026 072 060
Medial Prerygoid 51 50 1748 Q76 076 076 007 073 009 078 078 084 060
Amterior Temporalis 43 40 1580 098 098 007 066 023 034 008 008 073 058
Middle Temporalis 18 18 956 096 096 006 064 012 057 006 0.06 0.66 067
Posterior Temporalis 15 15 756 094 094 006 062 008 039 004 004 059 039
Inferior Lateral Prerygoid 5 5 669 027 027 014 059 071 071 030 065
Superior Lateral Pterygoid 4 4 287 059 039 008 020 050 050
Anterior Digastric 8 8 40.0 028 028 038 03l 030 050

ICP - Intercuspal Position; LGF - Left Group Function; LGF+B - Left Group Function plus Balancing Molar Contact; INC - Incisal Clench;

RMOL - Right Unilateral Molar Clench.

S e pasciie |y 4las 5500 culled 3 SHlae (09, ,lue Scaling Factor s Weighting Factor o s Jols *

Annealing Cold worked, heat tempered
Modulus of elasticity 110,000 MPa

Yield strength 485 MPa

Ultimate tensile strength | 550 MPa

Shear modulus 46000 MPa

Elongation 15%

Fatigue limit 170-300 MPa

Brinell hardness 160 K g/mm?

Jelstar 5T S 5x8 Olwogad —£ Joua

Tvpe Melting  |Density Yield Hardness Poisson's | Percent Elastic

yp range (g/em’) strength  |(VHN) ratio elongation modulus
Metal ceramic|1232-1304
(Noble) oc 10.7 462 (MPa) |189 0.35 20 138 (MPa)
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