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The effects of implant-macro design on stress quantity and distribution around three types of
fixtures by photo-elastic analysis
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Background and Aims: Considering the great incidence of implant failures due to high stresses around implant
and at bone-implant interfaces, the aim of this study was to compare the effects of three different implant-macro

designs on the quantity and distribution pattern of stresses around implants.

Materials and Methods: In this experimental in vitro study, three types of implants including Biohorizon
(4%10.5 mm), Iler (4x10 mm), and Swiss Plus (4.1x10 mm) were studied by applying photo-elastic method. The
implants were placed within photo-elastic models with dimensions of 50x50x10 mm. Then through open tray
impressed method, crowns for each implant were constructed and cemented. Vertical and oblique loads of 100 N
and 150 N were applied on the cemented crowns within polariscope machine. Then the photographs were
evaluated using Isochromatic Fringe Characteristics table.

Results: Under vertical loads of 100 N and 150 N, the values for Biohorizon, Iler, Swiss Plus fixtures at the
cervical region were (2.35, 3.60) N, (2.50, 3.10) N, and (1.39, 2.35) N, respectively; and in apical region the
values were (1.63, 2.35) N, (1.82, 2.35) N, and (2.50, 3.10) N. Under oblique loads, the measures at the cervical
region were (4.00, 5.00) N, (1.82, 5.00) N, and (5.20, 6.00) N; and in apical region were
(1.39, 2.00) N, (4.00, 2.35) N, and (2.35, 3.00) N, respectively for mentioned implants.

Conclusion: Under vertical loads, the lowest cervical stresses were observed in Swiss Plus fixture and the lowest
apical stress values were recorded for Biohorizon fixture. Under oblique loads, the lowest cervical stresses were
found in Iler implant and lowest apical stresses were recorded for Bohorizon.

Key Words: Implant; Stress; Distribution
Journal of Dental Medicine-Tehran University of Medical Sciences 2011;24(2):77-86

S

ol wilaal 5 olgzeil wled 4l )3 g Ll GlLbI )3 YU (gby oyl 3939 s & ciluos] (sbaloys cankis obj slaws 4 dgs L s 9 Ao
285 plosl gl Gl 3 Lol (255 0526 5 (e 2 Cilgen) Gl (]33 951e ¥ b duglie Bt |y s

dler (¥x)+ mm) Biohorizon ()+/0x¥ mm) calsee culuosl ¥ s plo! u.mli.:gbﬂ Lalys )3 ()28 ey 4 &S Gaod ol )0 1 ow gy ‘_,39)
oo BexAexV+ dlal jo ad 0ol Hl\8 QT 2 Cadgosl a8 Saw¥lgd gla Jao bud dalllas SawVlgid (g, il eolatwl b Swiss Plus (¥/Vx)+ mm)

S5 g (5590l 09,5 — oMl o1 olKiily Kb juilass 0aSusils =V e bt — )l = oyl pag 1 LS 2 Jghuame e T
r.Esfahanizadeh @yahoo.com :SsgxSUl SLis »AVVYV-YYSSY 2 il

\a4



https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

OKen g odly Sletol Lo yeMe 8 e yrnSed g5 dw Bl )3 oyl iy g oliwe p ciliesl cplps 9,5k b

oSy My o8iwd )3 ba Jue 1 plaSye 0l lew g and Jde o sla jiSTe, Aol o 4 ¢ XJB Open tray oy 4 plaS e ) e el as b
N4d o)y Isochromatic Fringe Characteristcs Jgio jl ool b o dups (sl S g 228,513 VAN Ve« N 8yl 5 (sdg0s slogys cov
dils 4y bgsyo dlacl Swiss Plus dler Biohorizon (slacilwl il plaSn (sly JSgpw (>lg 13 10+ N g Voo N (03500 clag,s cou 2AEL
omed g1 (Ve 5 YID-) N o (V¥D 5 VIAY) N (YIY0 5 VEY) N Ul (5 55 5 (VXD 5 VYR) N Y1)+ 5 ¥/0+) N (¥/5+ 5 YIYO) N iy &
ISl 2lg > g (Flee g OIFe) o (Oee 5 VAY) (b0 g ¥/er) iy & JSogpm (Hlg o ol W0 N g Voo N ()b clagy cov

239 (Voo g YIYO)N o (Y/Y0 g ¥/++) N (Y/++ 5 V/YA)N
4 byye JSogm b 50 bl (i (a8 (G290 logys Cov & 35 e (5pSeom dlla ol ) Jols @l 4 drg L 305 5 Aol
Iy ooyl lsee oppiaS JSgpme (g3 )0 Byl (slagy cou Tler culol .09 Biohorizon cuiliesl 45 basye JISo) 4l 45 9 Swiss Plus culye)

Sy Gl 1y eyl oliee o y5eS  Biohorizon culeesl Jul (g po g0l oyl

SealsS oS abasly ol g3 s pbl 4 5l ol b > cglas
OB 0975 (905 )lie g lde (13)5 65 3 Jpaze (nl glgil
lS 53 oy oo S5 4 (5y908 Cunl 5 BBge Lol (il
SHlady 9 ITI g Astra ales | alice (slapiunw g5y p 4blS
Sl 1oL sl oolitw] 4 dag L Jy cwl o
pas g loyeuiS ) Iler implant g Swiss Plus 4 Biohorizan
35 opl 4 L et dw opl 3)50 5 (B o b9
Sl awls I pan 4 do g pie adlS Cladss o b wlee
sl g a5 aiS Coge lidss pl o9 Finite element alos
Ovgy 5l ookl b saios ol 0 W by paend (SlS byl a4y 1y
oo oS ol Gl o (Sl 3 & Gleag 5 SmaVlgs
J » ohKea g Bozkaya i 2ed ol b gwlS e
Ciliool 5 0 Lawgi oad Jitie (595 jlde (yp Baa L Ve-F
(Noble Biocare dTI Bicon Astra jsksSl) ,15L )0 zuly ki
Degerliyurt 355 .(A) 1 plool Finite element 31 abusg 4
beibol g5 3 Gglis Sl o)lys () Voo Jlo 3 (l)en
£5 4 9 il Bl gl 55 gy iy i
Straight cylindric non tapered lbz,b L ool
Cylindric with vertical groove tapered
a T g a8,5 )5 eolatwl 590 Stepped cylindric tapered 4
Ed5e8 Ciyguo 4y &S oldg i 40 .00 plodl Finite element &g
P U g 8IS oy ki A5 )ly IS

Cylindrical with vertical groove tapered p,8 & (slacilio]

YA

i oyl filiay] (DG lg s

e/ ¥NY iols ab /oY) ols oMol AN/ - 2 g0

3

LY RS
odwels Stress lge cov mwaw dols p o3l (958 (lise
Jeel 515 Sl glacalasl (5 ol cpl (V) 208 0
b cibol ples v Bk 5l 0l bl J5olST sl
sloygiSl ,3b o gy cnl (V) 29800 Jitie o] & sl
2y gy g5 plgie dox ol 1 & 6,5 e JE il
b wus asle ol 5l bedes) ) & (oolge oles s
SHIN P KRS N EIE S R U ORI
I b o |y gy ol Mo &8 (63,150 51 (S 1) 905 o)L
«So5eden awiine oW I 5 cuol Implant geometry amd o
S5l 5 033y ooyt olizn o Canl gl a1 ko
(F) sloy Jols a1y sl o oyluiliwl sl Load 3l il oS
(B) 258 o gl | (b Sl g gy ol 350 )3 Slalllas
5 il (35 frogsy bl | i J (Ll iy
ilisee slacaas ly caliswe sl Thread geometry ;I osliwwl

ol e 0055 o5 g gy €58 d9me 9 e 2 e Ol
b Ol by gl pl 4 dx g8 pae Cijao )3 (F) 3yl oy yiul
g bl wlod gdaw > Micro fracture I as)le a5 o
Cciond s b Cilea) e glaciond Cansld ¢ ool
S5 oo Cilpas) Blybl )3 lgsuin] diwlgd b Julos 5 cilies] caliso
2 cov s ) ol @b 5 Gde wb b e

(V) 4w 5,8
5 39390 alizee slapiumw 9 cilayl obj Sl 4 a5 L


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

(\Y‘R' O‘u;w.{b Y b)l.o.a.d ‘Y\‘ 0)9.3)

Ol Sleyd o bling lodd 5 (Sibj pole olisly (b3l dloes

OoRIB el axd g Wl ile gl 4 baye
5 Assuncao bwg adxs Jb e 0 005 (g5l gzl
Osh g Thread b slacila) clyil o)byd Voo Jo o o)
(V¥) wb plosl sax 40 Finite-element Jis lawgs Thread

5 Sjbre wivs S Finite element suio0 a5l 4 dog9 b
2 g Bodld ) (grms Wg5 il (Pgls aliy S
Sy Sl 3ios o 2l IS, (ol o
» Salslie slausio ploas a5 edg #8ly Experimental s>
laodly 1> (5t B55 50 dlge cul 4 g b dee S
Syl 30 Sos8 > oyl 455 ,» 5 Finite element o,
P Grge p 2N b Ll wni p W5 sFgmels
oos Ll 5y el LB bans SVl by
(138) 28k go i plipeass

5 il claplpd Sk 8l awlic Ban b ol adllas
locdial LI )3 osal d92g 4 clo il @ 0575 5 e
oS (dBiulojl byls j> Swiss Plus 4 Iler Biohorizon
) oS BlLbl )3 sel 349 4 (o oyl iy 0950 ¢ lade
9 Ve Noojlulas gy (93,8 3)ly plin )3 (Jul 5 JSogpm (25
W g omS Oren g 4 Vg A bl cos Ve N
Ban i p SVl b, J eslizal b alKslef] (slo oo
JWo 5> olyag asly oDl dl5T oty (S piliss oasliisly ol

W) ral:u] VWWAA

2 99
Aass (59) ¢ pKtlojl baalpd )3 9 225 g 4 oS o
s gy YLy SawVlgs J e Y
Iler Implant (KDAOF0014,GMI, ilerimp), Biohorizon

(D2 Biohorizon imp sys), Swiss Plus (straight swissplus
b ie 5 Bun e Jbg) 4 (§pSdigel & LS ploc] imp)
bl (VJgaz) 29 logiSyy 5 bcdkel njy (Sl Jold
Wb 48,5 SewwVlgn oKiws )0 gy Cov sl i I ola uSe
Cad & sl Fringe wyp jl w9 SleMbl g8 5l edlatwl b

4 byiye Joia bl auglio g Jao 0 4 bgsyo (sl e 5 ol

2 8 odalie (eidul plosnl )3 oa g JI5s8 ploial ) oa
2 e neS g oyt o Jedsie bl can o5 olagy
g9 sbSd el JKS)S clagld
ool 4 g W25 eamlin Straight cylindrical non tapered
Olgzcul 35 gllaol (sl jwyiwl 3935 loj j> aS oy L adlllas
G5 35 518 dagi 0)50 €3 4 Wb eSS ()b £g g2
lkwgy Literature search Cjse 4 Vedo Jlo ;0 ()50
Sl 3l g9y p o Baine o8l > Ko 5 Abuhussein
A plsl i) opin Siolstinl olie p W Thread calisw
35U s Thread (y alols > gals oS Kol ol @l (V)
250 sl 5 des b Thread 4,2 o 3, caleey) O3 5 e
AL zen g il ol b Cllal oS gaw pere
Jb omen 0 cah sale Joile glosel bas 0 ol
b Thread o,c 9 glas)l Gl YeeA Jw » 4,52 o Kong
5T asgi Lo el & aly Jlal slo o il (3o 2 1y cilier]
aS ol s adllas pl obs (VY) W5, w)p Finite element
4 bgye lojally b cov by ol sl 3 oyl
423 Y0 gy 9y 9 JBS)s8 ol b 3,5 o0 )15 b Thread
4 byje gl 86 cov i SISl car
ko] (Jsb yee dlaiel 3 (5948 U 35 o I, Thread
5 yosko +/0+ U oYY glas) L Thread SlKegy o alads
cibes!l b lp Jlsl ol e dee /Y U A (o 4e
SYe A Jlo o oh)Ken 5 Chung bws dslllee < p0 A5l 0
Surface 5 ciliesl (gyeg8; 5l s plos! Sloos adllles & yguo &
35 B wyp dyge opde,Siletinl lise p o) treatment
s il iags S Mo omn ol adlbe ol (W)
Sy (mired 5 (ylosuiwl s ey Surface treatment
3 A e 3wl cou |y Gl slacales) Glbl gl
oSt alyos Jre daw Slyoss Sl 3V oA Jlo jo aidss
Sintered-bead ¢ Press-fit (¢54eiS5 ¢ Thread )b  odaw
Sr9pe Cope 4 8 adllas cpl doxis (W) €8)5 )18 (2Ll 259
SlF 55 Cluogass & oyl sloJsho o il ol o
o) ole GRlE el cwl (Sae & st olus Cilia]

\A


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

ofSn 5 035 o] Loy 5> e peSeh 55 s Do) 3 oyt 5% 5 oliee 1 lem] 3 95Le 5

Calsosl 2 (121393 9,5l 4 by po leMbl -Y Joua

Abutment Type Thread Pitch  Thread Depth Thread Shape Platform size ~ Culsos] £49
204-411-3 in one abutment y mm /A mm Modified square ¥/Y mm Biohorizon
KDMO0C0001 y mm \/# mm Progressive conical ¥/ mm Iler Implant
OPA2 /Y mm +/¥ mm Buttress single thread ¥/A mm Swiss Plus

eSad i Blbl 5 by il iS5y 0950 5 o)lise Fringe order
5o (o) oS3) oy (9 SVl uols )b
=Y I (VONF) Bad duwlbo

Ul ©ygo ds gggm Jlos! Codi Tler Cilyos! (z -9 JS
Y0+ N Joleo a5 Yo al;

gy Jlos! g Tler Cilyos! (A1 - JSUS

dg08 U ygeo &y gy Jlos! G Tler Cilpon (5 - UG
Yoo N Jolro

by Jile 590 41 (o190 Jlas! o Tler Caibpog] (o0 —) U
Yoo N Joleo ds 3 Vo dyglj

S908 Wygo &1 oy Jlos! Codi Tler Cilpoy! (2 -9 JS
YO+ N Jalzo


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

(W2 sl oF oylesds Y o)90) O Sloyd (bligy loss 5 (S pale olSiily (Sbjolais aloes

3308 Wygo & (29 Jlos! o Biohorizon Calyes! (3-Y JS
Yoo N Jolro

950 Jlos! ;59 Biohorizon Culpes! (W1 =Y JSW

3908 Ly & (29 Jles! & Biohorizon ﬁ.«ulmi' (h -y JSV.M bb Oyg0 &) (9 Jles! & Biohorizon Ml (u -y ‘J&w
YO+ N Joleo Yoo N oleods a0V asgljlig

90 Jlas! 9 Swiss Plus Calyos | (<RI - S5 Jilo @90 41 (29 Jlos! Cox Biohorizon Cilyes! (g - Y JSud
YO+ N Joleo d ¥+ asglj L g

AN


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

e S £t Bl 1> oyl (i3 9 ise 2 iyl (I 9SLe 3G

Cygo & (o195 Jlosl Cod Cod Swiss Plus Cilyes | (& Y IS
YO+ N Jslze

JoplSe casll g S gy Sl I ae

SSsh &5 Slhix (19,0 ) Ciill — s lapSieS
Milling machine aluwg 4 +/Ax0xd cm slel 4 Plexiglas
8,5 )15 g auiS oslel (PFG200, cenders & metaux SA)
b o odlol oyl ojll 5l 55,5 /0 mm olyis ol s
sl g gl Chis ]y 4 dges Ojge 4 oSS
o L) Jlse o sl 5 caliad e Jlot) oles 558
oy )13 Sl oYU e anb o M el (VARF ) S
(RTV 888 GH. Ghaffari Inc. Co)  ysSow dlowg 4y (pusaw <l
g 03b (556 el g Sl as oo I (6pSIB aSin S
Sb B 3D s cussill i) degazme Al o oyl plool Gl e
(Photo Elastic (yj, wSel bwg ol cawd 4 dge ¢ Sbo
SewYlgd Jae dw dbsyo pl (bl o WA a5y, Division)
S5l s opl bl 48w o yloxiel Canb o b g 4 odkal
2 aie sltin )l s b a5 adg) oyl 2
Olaeb! Jaas 1 as .(V0) s 00ld )8 oS )My o&iwd 31
A3 5B Open tray by, & il 1 e (35 (15 5l
Onb SS Jgen (egd JSS 4 (PEM) (o385, plSya (sl
&9y » (Kerrdent co.) cdge low diwg @ ¢ Ab aidle
G B 513 55 s e (1Y) 235 o Ln e
Model 060. series. Transmission ) SawYlgn oS

AY

Cygo & (9 Jlos! Cod G Swiss Plus Cilyoy! (& -Y S5
Yoo N Joleo da )3 Y+ asl b bl

Cypo & oy Jlos! G Cd Swiss Plus Culyos! (7 —Y JSWS
V0o N Jolro a2 p3 Ve aygli b g bilo

Uygeo & (2990 Jlos! Cood G Swiss Plus Cilyoy] (5 - IS
Yoo N Jolzo


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

(\Y‘ﬂ' O‘u;.u.{b Y D)lM ‘Y\‘ 0)9.))

Ol Sleyd o bling lodd 5 (Sibj pole olisly (b3l dloes

axllze )5 0l d3Lw! dlgo ilasuivn - Jgaa

Olasuiv o3lo £45
RTV 888 GH. Ghaffari Inc Co 095 sbns
Kerr Dent Co Cdge ylows
Model 060. Series, Transmission Polariscope SewYlgigd olKiws
Nikon Dix. Nikon. Co JUemd (90
Photo elastic, Division R Sl

PFG 200, Cenders and Metaus SA

Milling machine

2 SawVlgs odle o gl a5 ol (BB oo TS oalitl
o355l &5, Yool 5 cusl (4 Sojlul 5 drbe LB ols sl
M3 (g — 07) a3 o B oS Gyme HLisl 1y ol sl
sz Lrial 5 48 Cal Jao 53 osal dg25 4yl g adgl il o
Loy Joleo jlade 93 (pl M) cidgs oyl (a8 adgl (slo Jao
Conl o0 ad bl (claJdo Cuolses t .05l o odel D935 4 o yiul
» Fringe Order L n g 009 Sy 23l cpl Jdo ¥ 290 40 oS
Ao 01 bl () sladlla I pliSa gl &S cwl N glue
Bl S 0 =N Ojge 4 g Ay Cole S
Jooo 5 5l anl ol sl juie o sl 0 e a2
adlas (5 &S (gdlge lastin Cuwl (55 Slpu dbid bl
Wl 03 035l ¥ Jgaa )3 wilos edlizul
Waazdly

Yo doli ilo g 2508 Oygo 4y (g9 Jlos| cou Tler el
N N gVer N oleo as o

I reSd o908 e gliwly 3 Ve N g9y & oS
Ao a5 o)y ol p ekl ol 39, Central Pit &b
Jot> b &S g, >l 4> Green Yellow Fringe Order
Sle 5 Ol ol & s S wib e V0. ] Jolee dae
&S Jloj p il e Red o] S5y a8 swy VAY Jolre 4 IS
aU Fringe Order (F) sy YO+ N & 5 adlsl aJol ,b ]
ey YIYO Green & IS slgs 40 9 Y/V+ Green 4 JIS5g
Fringe >0 Y+ al; cov oS cpl Voo N (g)li5L

¥+ Green-Pink iy & JSgym 9 JS ol j> Order

(V8) L edly H)8 (&+++ Lb (5,li5)L cud,ls 4 4 polariscope
el 4 (+B Yoo oN) Golite slagy jlade dllie oyl )
5 ab Jlasl dg0e jemme a0 VWY aygly cod il 1 plas
A g b oo i S e bl
W Cigo @ Gaos ool 4 by Sl S 8 S
43,5 ploo! Finite Element
cod VO N g dopd Qe aggly o Voo Noojlil & gy
4 g 38 4 cud Llos J(MA) ad o)l Jao o dy dsy Ve al;
o8 e (Jho o IS5l e Jsb p3 ad b)) Al abss
015 bl (Sl oyl g 15 3)ly Ao b S 4 gy g U
B by JSusp 5 JSal Sy s o S
cd)S 3 ki)l 2)90 b Fringe 5l (o)l ymse 5 oSy, e
Jbond pyed bwes oad dbul (5,6 sl Fringe | .(V0)
O9elejy capd 38 (6ybymse (Nikon DIX. Nikon co.)
Jgia 5l edlatl b L g JuSolKo /Y JBlis g3l ol (sl

Olee  3y30  ,»  Isochromatic Fringe Characteristics
siblio i gl cilias] po Bl )3 osal dgzg 4 (sl yo yinol
ool o a4 K055 ) slagSl gy YU o il lise o 55 o
2 byl i3y 055 Sk bgSl cpl (55 095 9 035
bogrg cad )ly Jae o 4 50 ol Cov & lagly (1) 51 Jae
oy Jlesl 0920 (Jio po )3 gy Jlael 51 S8 (il 3529 pac
as Match Jao ya (gly b yeuSid dlass g ((4iS'sy Lawss)
Copo & wb g lme (9338 Oygo & byl (e dnslore
I om oS 25 el f=(0y = 0p) Y Jsesd ook 5l (slamlie

AY


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

e ZeSd g o Bl ) poytul (i34 g e 2 Cilieal cplied 95lo 45T

&d90s s 4> (Fringe order) (S5, sbaly gl )l gl -Y Jou>

YO+N L Y+ N L ASWD)LNJCS
(Green) Y/\- (Green-Yellow) Y/d+ BTy .
er
(Green) Y/Y0 (Red) V/AY J!
(Pink) Y/5- (Green) Y/Y0 I g
Biohorizon
‘ (Green) Y/¥' (Orange) V/#Y J!
(Green) Y/Y (Green-Yellow) /¥4 BTy
Swiss Plus
| (Green) Y/\- (Green-Yellow) Y/ JS!
sl Sl 43 (Fringe order) (S5, gbalby oW, lond gl -F Joua
YO+N L Y+ N L 435055)1.«.:3
(Green-Pink) &/« (Green-Pink) ¥/- -« Iy |
Iler
(Green) Y/¥' (Red) Y/AY JS!
(Green-Pink) &/- - (Green-Pink) ¥/- - IS gm0
Biohorizon
(Purple) Y/ - (Green-Yellow) /¥4 JS!
(Green-Pink) £/« (Green) o/Y - g0
Swiss Plus
(Red-Green) Y/ + (Green) Y/¥' JS!

D Y0 Green & a5 F oyl Load ioliel boob olis JKo!
2 s de Ve agly covad !, ¥V Green g JSGg
gy 2 0/Y+ Green g &4 F Voo N (6958 Josl oK
» #l++ Green-Pink N0+ N Jlel b 4 J&oI ;5 Y/Y0 Green 4
cuiS odelio JKuI 5 ¥/ee Red- Green o JSg5w

(¥ oY Jgh)

S5 4l g oy
g Hler il g5 93 ;0 ((g350e (glagyd 3,5 3)lg L
25 o alie Loy okl dg3g 4y (ool e Biohorizon
Ssppe » dp e S8 4 cws JSKgm (2ly
Sl o gadge cpl &S Db ol |y (uSey <l Swiss Plus
» bl ool by JBGl (g 4 gyl pee JUisl SOl
wx boamd opl & Wl gogee lagys ()5 3)ly o>
Sy o (V) Cul wolate YeoF J » oKen o Cehreli
@ bayp JSl 4l ol Glie npiie (o9
Jd> 4 oyl &S 5oy Biohorizon 4y bgsye oy yieS 5 Swiss Plus

slp v olie 29 58 9 JSl 4ol > Thread (g oS

AY

ces VO N &y algl Load iolidl sl 55 5 4 ¢od V/AY Red
Y/¥d Green g &+« Green-Pink ooy >y )0 dolj cpod

5 d508 Cypo & g9y Jlel Cou Biohorizon il
N N g Ver N oleo an 2 Ve bilo ay4lj

ab oly ol 4 e Spge a4 Voo N gy & boj
V/#Y Orange ¢ JSogpm >y ;5 Y/Y0 Fringe Order Green
Yo+ N & adol Load ilidl plSa 55 a5 ssalie JSol sle jo
w>le ;3 YYD Green 5 JSgpw >l ;5 Y/8 Pink & F -y
SIS N gl ble Cygo 4 950 Jlosl )3 sy 0 S
g ¥/-+ Green-Pink iy & JSul 5 JSgpm 2l
4 aJgl Load il pla 5 < VYA Green-Yellow
>l 3o ¥/e+ Purple 4 &/++ Green-Pink <y 4 Vo N
935 oaalie JSyl 5 JBug

430+ N gV++ N slag s Jhe! cos Swiss Plus il
2V bl ayglj g 390 ©)50
Jlee F odde g a4 Voo N o pKn p

Igym (2le y> Y/0+ Green-Yellow 4 /Y4 Green-Yellow


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

(\Y‘R' O‘u;w.{b Y b)l.o.a.d ‘Y\‘ 0)9.3)

Ol Sleyd o bling lodd 5 (Sibj pole olisly (b3l dloes

» e Bl Thread sl o Lilidl g Bl ol cuas L
9 Kong sass o oyl el —lozcinl wled gdaw yiol38l
4w Finite element &joo 4 a5 (V)) Yeoh Jo p o Kan
Cilgosl (slo Thread gl 48" us Juols asess opl «cd S plos] (gim
sdalio pule JK5)s5 gyl 4 s (omidul lggad
o= b Thread gl )l ( JSolKogu oo Jloss) s 9 29 o
scilal » abb o NAL /¥ o s o «/YF L +/0.
oyl GialS ol oye 4 cuws Thread ¢l Screw g
b e (gt Cael gy Lol 4 ezl 4wl sl gl
5 Chung o0 ;0 )b Slyseen o suiod b ool cowd 4y guls
Sl Gles adlae Syeeo a4 (V) VoA e olKes
Ole »  Surface treatment o Implant geometry
9 P fSsk & &5 ab pasilie g W3S (o pd ikt
Slbl 3 ol peoy 5 Olssesl s ol p ot 51 398 2)lse
Wi plgl Yeoh Jlo o & ddss o )b Sl slcdde]
dae oz b &S Slcde] a5 w08 ol
el bl o mio S0 slalad glyls ¢ s Cutting thread
o > e (V) Sigiign Sl gl s 3 ials
gl St 4 S il gl & 15 ol o
Voot Jo o a8 (6,500 34855 )0 s wles jlaw ezl
Oygo 4 Jeibgils olKiily j» (VF) o,Sen 5 Assuncao lwss
b lacia) clyil wibs plool (six 50 Finite element s.éo0
ol Syse pl & (g uSds 5 wyp Thread 90 ¢ Thread
sy b o s JSaS gl » 1
2 gyl (i3 (lie Jy 6385 ol 1) Golite Gl o il
bl Slazan bo 5x050 b a5 29 diliie Jdo 93y
390 el I old o8 aw dlio oyl o &Sl 4 g b
dy50 Lo youiS 30 a5 (6,500 glgil cunl gy oad oy I8 bl
SR (y y90 550> Slalllas 3 55 8555 oo )3 iy olisl
S bl g lislel LS5 pas 4 g o adllae oyl Cins bl
JS& b Cylindrical (slacilos! ggome )3 23903 0,lsl bl 450

P a9 Bk clagus > 4> Square-shape 5 V-shape oy,

EP 4 Cams |y gyt oyl iS5y 0958 9 (3§90 (slag s

Ol g Cehreli guls b &5 aibb 0 Swiss Plus > lag s Jls!
hle gy 0355 3)ly g 3 (V) 2l e VeoF Jlo
1950 sl (s (eS8 puiS 6 Rtz )b 4 gl
(V) Yr¥ Jlo o o,Ken 4 Cehreli gols aliv g Ier JIG g m
2 oyl Glise oy e bl e (Y+) Yo+ o Jlo > Hansson 4
Bos (Ps pS JJdo 4 Swiss Plus & bgye JSgm dsb
Olise cpsieS 9w il ls Thread alol il o W Thread
cJl> ;5 Biohorizon s Iler colwsl ;o J&ul anb o by iul
4 bgye ptde g ab edalie bl lagys 25 o)
G s g (aied gyl lise opyieS g Swiss Plus
o (] 015 08 g g 5 3y, ller JSygpm ol 3 (p2S
Sl o Cuomd (p 5 JS! Platform asb 51 o)las ayqly 04
o 2 &S ol > Sagpe (Hlg o edel Cund 4 s il
2 ohhKen g Cehreli o0 guls b (sdg0e (slagys (40,5 )y
» o)Sea g Bozkaya gl b Js cglite Mals M yey J
>l Js alin L.,)m Finite Element b4, & (A) Y++¥ Jlo
Yeoo¥ Jo o ohKen g Cehreli g0 gobs 4 aud gobs JK0!
Ol)Ses 3 Chung 4 (A) Y+ +¥ Jls o o,Ken 9 Bozkaya 4 (V)
2 Iy gy sdel Cund 4 mls g (W) Yoo Jlo p
Yoo Jlo » o )Ken 5 Bozkaya Gibss mols b blo (slagu
L JSl ale jo g cuily cidlles Finite element g, 4 (A)
2 s lgen (Y+) Yoo J > Hansson olagss glbs
4 a ()Y Jlo Baiss o o)Ser g Degerliyurt s ped

P9
Olee (p i 45" By a5l oyl 4 <85 ool Finite element
b Sopb glacdel SLbI poSl5 g (o2dS Slagys
S9ben o3 (Pridusl 9 JI )58 gl 93 2 )3 (990 (slajld
5 Abuhussein Jb ped 0 )b Jleswed b Gidss L A
Olie » b Thread Jl sdss » VeVo Jl o oLk
Thread pitch > (galS a5 Naw) dond cpl & oy Sl gl
2 Ol (V) ail awsh beales) GlS gt Bl Cl (Seo
Ojlul e oyl a4 1y JUST slagys Jeoo Helix  al;

b lgsiwl o il @l oo $l 5 Suee sl Thread

AD


https://journals.tums.ac.ir/jdm/article-1-68-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

e S £t Bl 1> oyl (i3 9 ise 2 iyl (I 9SLe 3G

(13548 9 S5
8 il oy SIS e e oige GBI a0
L Ll pY len pjy wSal dlao ol jl8 uyzwd o
Coglio olKiisloj]l )y cgdozme 85 GBI I cpioman g wlodges
A8 b oytwd 0 1) SwVlgn olSiwd a5 108 el o8l dlge

Al o Jos 4 S5 g a5 ailodls

1- Cehreli M, Duyck J, De Cooman M, Puers R, Naert I.
Implant design and interface force transfer. A photoelasic and
strain-gauge analysis. Clin Oral Implants Res. 2004:15(2):249-
57.

2- Bertram JE, Swartz SM. The 'Law of bone transfomation': a
case of crying Wolff? Biol Rev Camb Philos Soc.
1991;66(3):245-73.

3- Bobyn JD, Mortimer ES, Glassman AH, Engh CA, Miller
JE, Brooks CE. Producing and avoiding stress shielding.
Laboratory and clinical ocservations of noncemented total hip
arthroplasty. Clin Orthop Relat Res. 1992;274:79-96.

4- Brunski JB. Biomaterials and biomechanics in dental implant
design. Int J Oral Maxillofac Implants. 1988;3(2):85-97.

5- Clelland NL, Gilat A, McGlumphy EA, Brantley WA. A
photoelastic and strain gauge analysis of angled abutments for
an implant system. Int J Oral Maxillofac Implants.
1993:8(5):541-8.

6- Cochran DL, Schenk RL, Lussi A, Higginbottom FL, Buser
D. Bone response to unloaded and loaded titanium implnts with
a sandblasted and acid-etched surface: a histometric study in
the canine mandible. J Biomed Mater Res. 1998;40(1):1-11.

7- Dally JW, Riley WF. Experimental stress analysis. Sin,
Japan: McGraw Hill. 1985;217-72.

8- Bozkaya D, Muftu S, Muftu A. Evaluation of load transfer
characteristics of five different implants in compact bone at
different load levels by finite element analysis. J Prosthet Dent.
2004;92(6):523-30.

9- Degerliyurt K, Simsek B, Erkmen E, Eser A. Effects of
different fixture geometries on the stress distribution in
mandibular peri-implant structures: a 3-dimensional finite
element analysis. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2010;110(2):e1-11.

10- Abuhussein H, Pagni G, Rebaudi A, Wang HL. The effect
of thread pattern upon implant osseointegration. Clin Oral
Implants Res. 2010;21(2):129-36.

A

Olise (pyeS (8350 (slagys cov b lis Buttress
Jolxo) Swiss Plus cilues) 44 basye JSogm anl jo oy yiul
Cilagl 4 baye JSo asb o4 (ads VYO 4 VYA
Cilsosl Byl (slagys Cou g (adls Y/YA 5 V/FY) Biohorizon
aS o s JSgm (g 0 ads O B F Jolee wyiwl Tler

o yieS Biohorizon cile) JSul (ale )0 5 39 (lime oS
D ol 1y (ads Y BN Lo gl e

&b
11- Kong L, Hu K, Li D, Song Y, Yang J, Wu Z, Liu B.
Evaluation of the cylinder implant thread height and width: a 3-
dimensional finite element analysis. Int J Oral Maxillofac
Implants. 2008;23(1):65-74.
12- Chung SH, Heo SJ, Koak JY, Kim SK, Lee JB, Han JS, et
al. Effects of implant geometry and surface treatment on
osseointegration after functional loading: a dog study. J Oral
Rehabil. 2008;35(3):229-36.
13- Stanford CM. Surface modifications of dental implants.
Aust Dent J. 2008;53 (Suppl 1):S26-33.
14- Assuncao WG, Gomes EA, Barao VA, de Sousa EA. Stress
analysis in simulation models with or without implant threads
representation. Int J  Oral  Maxillofac
2009;24(6):1040-4.
b amlie leS el et (lanly dliwl) LoyeME odlj Jldwl —V0
Wb bl SeaVlgs by @ dage il iy ogs bl cnlisgSle
Ot se Mol 331 olSzily (S pils saSiily (KB zln axdy MR o)l
AYASAYM oass Lo
16- Engguist B, Astrand P, Dahlgren S, Engguist E, Feldmann
H, Grondahl K. Marginal bone reaction to oral implants: a

Implants.

prospective comparative study of Astra Tech and Branemark
System implants. Clin Oral Implants Res. 2002;13(1):30-7.

17- Alberktsson, T, Sennerby L. State of art in oral implants. J
Clin Periodontol. 1991;18(6):474-81.

18- Forst HM. Wolff’s Law and bone’s structural adaptation to
mechanical usage: an overview for clinicians. Angle Orthod.
1994;64(3):175-88.

19- Gotfredsen K, Wennerberg A, Johnsson C, Skovgaard LT,
Hiorting-Hansen E. Anchorage of Tio,-blasted, HA-coated, and
machined implants: an experimental study with rabbits. J
Biomed Mater Res. 1995;29(10):1223-31.

20- Hansson S. Implant-abutment interface: biomechanical
study of flat top versus conical. Clin Implant Dent Relat Res.
2000;2(1):33-41.


https://journals.tums.ac.ir/jdm/article-1-68-fa.html
http://www.tcpdf.org

