NY-N AYD 50l g bl (Y=Y o lels VA 0590/ (Fgld Sy (oode alxo

[ Downloaded from gjifm.ir on 2026-07-03 ]

(e 95

39 39 85wlg T & Wino g lliv 339 3 (G998 Sl Oluo g auylio
! 31 ovww W1 slddigod

J:f.: _ **MG&E%,@){;_H*M&?6,\@){;_**&5:&;:;»'}{0—*&5&1;&}&9;'5

) csxian 5 ale ol (SIS e 5] S (5 saitils #

(pe)dl iy (S asle slails HLudils s

Sl min 5 ale sl WSO i suSESls HLutily Ha

Gools iy 5 SuBS puudige (glo ol 55y (il (puuige L3 ks HLalial s
P8 (Sl olidas 556 sae (S P (S5 pandie

33350 g u;,w\ﬂ);é)\.,,qéf‘uW«suﬁ«sgm,\d:sb;j6336\»6)\,“J;cmw;\sj)gm\jg’~gu,w3
LS)’S°) \)6)\M d\m‘;’wjv)u@jf Q&Auuwé)w&w.s \gxﬁ..»:)\az\.dw\\:w eJ\..»u»‘)\.: )_..p\o-A_xB\la.n
J..g)\))bb_—\_ﬁ 33 J\.v:\.}kfrs.)\?j M)}Sﬁﬁ&wﬁ\djmijﬁjwJS»ﬁb\AA&A\.‘»u\Tde M\A_}
}\)wau\%u‘b\gj\\bb@wéﬁdﬁ—bﬂﬁ0\}:"ﬁ0\¢>'\-“ﬁ‘\5r5“%g;\“"\65ﬁ&*’\7%}‘—{&4)55
)‘3)5\..431.) \An\.:yuugy:\gﬁ yu\f.\x.:) JM\JM\.QAJ\J\}:JASW\GMJI)JS)\MJ)@\MLS\AM}AJ)&Jﬁ
;,.\\;-);LSJJJJS@jjcug@d\xpéuvﬁug@jj;d 3 am\w>m6\hwwmb\4w\ewwu\\)z.Msz..._:L»
.n)S ;?N)J")\MJVB\M

Mexbébmw\fj)j}&ﬂjf aMs By, AN "‘”JS\'\"CJ““J"J’: VS35 33,5 N SN (s sk B g,y
Ao s \hQ\QMJ}-ﬂ\Jw.ms63J:J3g_,.5js)\Jﬁwas\_,.,.M.:emi)h\h\.g)ﬂjm,&Mé.\q%}éb@jf@\y&
03 8 s Ve sy Al ) Al el a gl Sl = sl

TYHEN 58 S S0l e omen 18 DLid Wl (6l sad b analie 53 2\ BULYHOD 25 3810 o S0le e \naidly

Ny & st s d{\é&\}\a&w\\dj.\ﬂéfs\.\?—jé{}j&ﬁ_}éﬂ}\jﬁLﬁw&)bj\iomé\wéuﬁw\{wuﬁ))LJ:_%\S
Aos 8 edalie Y/AN 5 XY

'&W.AN d).\.adp\;-)}o«.vjf é&\gw ?M&.a d.e\&)j]\gx.»\jf Lg)LM):Q)}O)JuM&&&SxS‘)\; GJ—SW
\JWJM\JM\bg)PQ\JF)j&Q\&h):S mdfdj)&y&ij@)bwg\f\ax\iju_v 53—*‘@
w\b)\.vw.\gjjj&)id) ol (o 3 N\ g u‘djf‘ét’\s‘“ ?u’*‘“"u’:".’“"‘” })j\.})\jdjfﬁq\)d‘eﬁjﬁ:é\ﬁ)w
.J%\.ut_;ﬁsjb.-;yé)a)\ﬁ>é)\{_v.:«\{.h}daas.x;-;\&L}s.?uk_;\.hulﬁdh&\;\ﬁ;}b&éhﬁ\)&&ﬂ\ﬁjx;\{
&:LHY\&}MQ&JS_&; )\)wQéﬁ\S\A f\j?‘éfjjs éjjﬁaé.\.}s .Q\gs\‘g

WAV/YIYY callie 4l WO/Y/E lie Jgog
mnavid@iust.ac.ir AFAFY «SolSe 0aSiily o))l Cario 5 ple ol&Kuiily ()] 25 15550ly 0y 5


http://sjfm.ir/article-1-473-fa.html

Sl 3l ouls 351 (saaiged 13 39 Susly 5T 4y Mo 9 Il 53,5 §958 (SilSn Sl guas: duns lio

Ny

[ Downloaded from gjifm.ir on 2026-07-03 ]

(YY) o)l bl gl (Sl

6)‘}?)55 ERTI L: 4]43|) L FLY 6‘)[-.’.) GL‘\_;M’)):’ o)'jj_,e‘
BB (SPrw pinidls 4 LS (YY) 0,5 o0 & jg0 (9,8 )0 Loyl
395° (nl (Sl (olo3 e alplo )3 (6 595 39—
AVY) sl (05,IL Hles Wl oo

Sl plem b aal) jo Sledbl ags s oyl 5l Bun
4>l 4 gy jo Jsl 4l sl o] G255 90 0 5535,5 395
ool 65T Lid 4ol Loy jo ipgs 4l g (Sojglsn b )Lsd
AT R AP SUL SR W ES H P JCL I KERE W o] g PRV
gl .ol Ae-VY e mmHg o Lid gl ls a5 gla=U 5
sl onl 5l oozl pmeinl Sl sl g i Silee 00 5 0
5 & ke I3l g 00 duslie Student’s t—test g, 3l ool aiwl b

el 00335 (o) 2 65955 39,8 S 53 o I
IR 90

B9 $oISs 9 gloadul Jal e

Dglae (i b 050 VYl o )05 (o2 50 (655955 39—
4 Sl Lol jlGgye 03,5 Sb il 3 gl sl
S Sleoga 55) » (haze g (ol SIS 0l 5 Laie
09 (NaCLZ-12) (ol Bl land 5o S p o ], Loyl 390
a9k 4o gl Gg e Job msls )13 COF-r o gles o
95 2 Gialesl 5 (gmpp iz 09 o shee Te PO o bt
)90 S8 (b plojler (NS aireS Lawgs Sl (sLadiges
8,818 el

(5090 S RS Cud 9 e Gy,

b &8s yob @ o Jsb 50l adsl Cualses o5 ) (215 yhad
Slom 9 oo 5o S SR Y ()10 peded 9 5l ool
Elllas o Lialel dolye 5 ol8ius 7y A (g Soshul iglas]
(T VD) cesl onys 3 858 Jaie j5b oy L3

S yg0 (YVO C) 00 ags danmme sles jo Lo o] s—olod
a5 S5 S iS s olfins 5l osliil b i S s 26,8
G ol o S wiged N S j0 28,5 Lol oals 4

ol 00 o0l UL“"’

‘5JLJ k\.\&i
Gyl Glire Slyzl £ (1. le) & 50 anlllas (0] 50z ls
Student’s t—test g, Sl ,molie cpo duslie gl .l 00l
Olgie 4 oals 5158 (p value<0.05) polis coled ol 00y LSy
Golel Slanloee solas i iS5 Hlacebsl BB & g0 4 polie

.

400

SO ol 53 o8 el (nld (Fgpe 5 rlens 55 S 59,1l 5]
OB S wagd 5l sl Gl mizred 05800 Sml ) 0 lgs )0
2045 S Az 10 .(V (V) 09 0 0yl il > g
ol cdid> )0 5 (V) oad used ) o)l gl oo S5 39,0
B9h S5 (Sl (ol i 4 yomie Wl o Salid
D9l s (3958 ) ek W3S 90 &y ynte (T o )0 55, ISy 5T
S35 12 45 B9, 0)lgnd (SFWLES (5500 5 Sl ;i ol
(F) 5558 o 5y omabs 155, 10 gz BB il ek ol

B9y 30 oo daldl 5g,e 10 35 ol 4 S a5 Sl Ll
2l 5 (O F) 0iS (oo Slosig )iy (OB S @ £925 (59,5
B sl jlew oaaaopltd 5 ele Sy Glyie 4 G950 (S &S
7235 U1 (rizean 55 )1Suly 5TV A) 09,5 o zrkae (Bgoe
@ slalgnl o ol plas o )le |, S —wain ol >
S5 Jobo 1o y5bs e () 038 o i plaiel (gHwin
Plo> S8l 50 o IR izmen 5 (59,5 B9 0 S
P55 5 oS a0 5 WS ek Wl oo Lol G0 (Sl
S 5o (nl (e ALJ1L() 1) 098 Jolo Wil o (Sl
3o O Gad gez cip 1P L S ) (e IR Jele 45
OV) el 3oy 0yland o ¥l 28,

Plod Crtd a5 28 F Al g e 00l SO OIS @y az g b
5 o0 ges Lo Wlgi o 59,08l 5T 4y Mie 59,0 (Sl B0
wles a6 e ol L alarly o 1, sal; IS g il (60,5
Solie slaby, (Sl Sloogas ol s jshite 4 LI OT)
Gews (VY A F) Jlad - )L id g alex 5l ola by, 0l 9925
9 (V7) Sgul gl )10 2 pgeai (g, <V B) (559700 99 9 S GiisS
5 355 by, ader 5l (Sen (V) 0l > (290 Sme s )
2 JE e 40,5 e )))8 eolaiul 550 4 wiiws gloads azd
eslin sy (lsre 4y (5 970 ST GEiS Cad g, pol> aslllas
O b aS cosl anils bl Kl puren .28 5 118 oolaiwl 5,5
Ply i babal) 50 (el alllas g aule 4555 g 59,
5l Lo plply ol 438,55 plonil el (59,5 B8 (Sl
G955 (nl (Sl Dloogas 55, 2 Glalej slm (55w ol
YY) pylo

o andllae a8 b Lo gyl 4 b 45 wilools st linions
09290 (Sl DLl (aled g it 42190 Ll 39— (59,
ol adlLOAY ) cnl Slls 3950 4 bgaye (55955 390 sln
S5y aellls 5145 (ol 5 b el oS oo Sl il £909e
Slo g axsl goloel BB gl asiles oo wigd oo ()55 Sllga>
arwg Jl o 4y aidl a il 0,5 anglie plae o oileiy Jaad
Sloogas 555 polie a4 pree 53 (SidS  (Hlojs slay,

AAAN }ﬁLéJQLLgU:\'—YaJm‘\AaJJJ/QJ}]BuSﬁ_}éL;Acd?.A


http://sjfm.ir/article-1-473-fa.html

o

oo 9 (o005 Loy e uiss

[ Downloaded from sjfm.ir on 2026-07-03 ]

St b s B) 5 228 5 18 (A) 5555 Bse -\ I8

Liloads sols UL““"

Saisdysed Sl Jpie sl ol 33e ol 03,5
MY\ de.n 6‘)“5 )Lo.u g_sﬁj‘c J.nl.w 09; el 1.55+1.24 Mpa
Cewl Mpa

- eges Sl cuds b a bl aSTos Sl Jaas
VL] Y PR L | ES RV g S SE SV UL CEJOW g5 B W ISR
W08zl A= VY- mmHg Lz gl 4l 5l SG5elg 508
% 998 dpulone (6 59,5 392 2 Sy (bl -9 oy
A8)8 ey ol ol ools HLas ¥ S j0 AT (g loges

4 e 33,0 i b Lddigad Jobo s Gliee b atal) 5o

é}fd\ﬁﬁﬁ}#ﬁ\bﬁé\b«b—»—‘ d}.\?

ez 8535
oS Sl (Mpa) s sl o
I¥ VAN oY
AN v/ 20
Al A 8
A V¥ sy
of¥- ¥/oa 54
AN VAN vy
s V8 va
AIv¥ ¥/ A
N YT VoA £ oINS solo. EV/YY

(e Sl £ i)

IR Sl 5 ol V¥ s lad VA o550/ 5536 (St 3y ale alaa

W

Vo) sladsuzr )0 ladiged (pw o255 5 i e iSTa>
VUSS 5o GRS e 0 g Gl (39,8 diged sl 00 (3155

G35 Gl p NS 9 N Sl mslae (mw ) Jd g

Pl 595
555 S (Mpa) s yiS1as o
f- Vi ¥
/¥ V/od YA
-3 V- v
-8 -V Y.
VA Y/eA ¥
I -0 3
I viva ¥y
-IAD AL ¥
¥V VY- ¥
-¥a -[oA v
¥V -3 5
I¥s A A
<Yy Yias fa
<IYA -IVD 5
YAI-Y £ AJOA
AJ0¥ £ +/¥D VIEE £ AV Gl & Siks)
(ks



http://sjfm.ir/article-1-473-fa.html

Sl 3l ouls 351 (saaiged 13 39 Susly 5T 4y Mo 9 Il 53,5 §958 (SilSn Sl guas: duns lio

\Aid

[ Downloaded from gjifm.ir on 2026-07-03 ]

4o Cewloud plonl Slls> (695 = 455955 B9r= S5 2
Gz Sledlbl 500 S 28, 1) JSie ) Wlgh oo pol> axlllas
e wll (5 59)5 B9 (SHe ely> b aal, o
B b & 55,ISuly 5T a4y s 30 o5 ol (Lt s
Sl Jgae s in aiziwd pllo 59,0 51 S g
SRR VIOY 2l (Sl Lo 5 plle G950 (0 Sjel
S 39,5 oo O 25 Jge dmlie rizmen 0l (B
O als ol adlas jo.cbls gsew gl YIAY ioli8l sl
s HB Sl (iale3T 3590 39,8 olasi g2 o5 il
az 1oz oamlive cpw (l38 L alayly Jo 59,0 S
Ol ogd oo oamlive cpw Lial38l L 10 ,S- 35 Jlaged jo o yls
sl ases o sty oo epw Ral38l 51 OU S ol
(Ye) il 39,0 0,la30 oole yo ¥l ralS o o 5US o
il e (F)) asdllan b Lol 3ollas 5o eiomans anlllns gl gl
Sz 5 o & 4255 L 553555 39,5 SelSe Pl o] 0 a8
B 5, oozl plls 5, V¥ 51 OY) Ui l3sn ol odds ypmend
5y oains hSis Sl slaay o1, byl Slse oly
3 e Jole S Glgie 4 Gg e (SHe ol S
44295 b (Bgyem old s (Ble 3 1t (owyp g e
51 SAMLL 5,35 sl g Sl 5T 6 Lo 5 s il
5 oDl ) Sl g >z 53 aallls il 3 o0
SOl g abe Jlomn Wl (oo )38 Sl izmen 5 (e b
Sgdsn Sl pians 9 (Eohas B9,0 ()b Grizmes il
elor opdls 4y goly (Kl «cdly cwaige o (39,0 CiS
YY) ols 39,0 (SlSo

S 5 4 g oM

LTy 553955 39r—e (Sillo (ol cudls suad aalllas o

gl eyt Lo yles gzl g y3me S5 S e 5 oliil
o b s ol (5539)5 Bgye s Sl G ) (Sl elss
e ISty 51 5 ot 5 g6 5 ot oS3 3 5
O Sy ol 5 &3 5, (Sl ol s Lo
S35 2 79 HB 5 pten sl Sl Wl oo (i3 0l 9 o0
CBlte 5wl adls (55 Gl jees ol 0 I Glanie 05 >
0Pl sl Crizman 05T 015 9,0 1) el slayld ]
bk Bo 5o @ S el slacon ;o Silgs oo B9, (Sl
e (gl 5 Jlosl 515 3l e el |y S, 1y bl g
led T ol 098 Sy 0)lps (F)b Sl Wil oo oS 0> 5l i

Force-Displacement Diagram for Healthy Coronary Arteries

7
Displacement (mm)
Force-Displacement Diagram for Atherosclerotic Coronary Arteries
20r
18- B
16
0 L J
0 0.5 1 15 2 2.5 3 35 4 45 5

Displacement (mm)

S35 (A) ) p 2wl — 5,8 Jls gad szt - ¥ s

S 595 S92 B) 5 e 5558

S (S rdgdsb i) (15,5 5eSles Gliee 1o 39,Sls 51
5 B BT il o s il 4y S JYEER
9,5 o)Ll s o a5 Jle g o Clo 55 (65,5 B9,e (e
el ods y DLl ay 53 w39 S 39,0 L alal) )0 (i jobo oy
S8 65 i iS Cod yole adlas o a5 ladigad (YF)
o2 Egog0 oyl adlas wols lis ez e o)L, Ken s

LYY YA) 0l o ol IS G 5 ol

- 7)
)

1S 551 o) ol anlllaa ) Ban (Y3) il oy (slacidly Sl
35 A5l 5T 6 lo 5 ol S )3 (6 39,5 B9.8 et Sl
S92 Oy ol Bl 1 izmen 00, 5 sl (Sl ol S wys
Joe &)50 a0l Al bl 0 25 )18 gy 0 0 )90 Ldiged i5ews
L 2 4w )S al)l ol 5 Soislesed 4l g0 j0 o Syl
Sl oolod Jl a2 b Ll (59, » anlllae 95005 bl &y azgs

AAAN }ﬁLéJQLLgU:\'—YaJm‘\AaJJJ/QJ}]BuSﬁ_}éL;Acd?.A


http://sjfm.ir/article-1-473-fa.html

N ohes g o0y Loy e S

Jﬁﬁj#m (29 ‘5&50).9)[5 «.\a‘yu’.n axJlas U"‘ PO IR 43‘)‘ C.)Lu)9_loM
oSl (alltolejl g Jbo slacolex 51 lgl,d S5t Slagby; dnmgs izt 9 (SokelS 5 (Hloyo slahg,; anugi o
SHB (S Glojle Guizmen 5 lnl Caio g ple ollasls Sl Ak adls 5539,5 Ggye b abal) jo S8l pwiige

[ Downloaded from gjifm.ir on 2026-07-03 ]

A ged s IS ol plonil o] SS90y a5 i8S

References

4-

Teng Z, Tang D, Zheng J, Woodard PK, Hoffman
AH. An experimental study on the ultimate
strength of the adventitia and media of human
atherosclerotic carotid arteries in circumferential
and axial directions. J Biomech. 2009; 42 (15):
2535-9.

Pericevic I, Lally C, Toner D, Kelly DJ. The
influence of plaque composition on underlying
arterial wall stress during stent expansion: the
case for lesion-specific stents. Med Eng Phys.
2009; 31(4): 428-33.

Speelman L, Akyildiz AC, den Adel B, Wentzel
JJ, van der Steen AFW, Virmani R, et al. Initial
stress in biomechanical models of atherosclerotic
plaques. Journal of Biomechanics. 2011; 44(13):
2376-82.

Shoji T, Maekawa K, Emoto M, Okuno S,
Yamakawa T, Ishimura E, et al. Arterial stiffness
predicts cardiovascular death independent of
arterial thickness in a cohort of hemodialysis
patients. Atherosclerosis. 2010; 210(1): 145-9.

Claridge MW, Bate GR, Hoskins PR, Adam
DJ, Bradbury AW, Wilmink AB. Measurement
of arterial stiffness in subjects with vascular
disease: Are vessel wall changes more sensitive
than increase in intima—media thickness?
Atherosclerosis. 2009; 205 (2): 477-80.

Chatzizisis YS, Giannoglou GD. Coronary
hemodynamics and atherosclerotic wall stiffness:
A vicious cycle. Medical Hypotheses. 2007;
69(2): 349-55.

Khamdaeng T, Luo J, Vappou J, Terdtoon P,
Konofagou EE. Arterial stiffness identification of
the human carotid artery using the stress—strain
relationship in vivo. Ultrasonics. 2012; 52(3):
402-11.

Tsuchikura S, Shoji T, Kimoto E, Shinohara K,
Hatsuda S, Koyama H, et al. Central versus
peripheral arterial stiffness in association with

IR Sl 5 ol V¥ s lad VA o550/ 5536 (St 3y ale alaa

coronary, cerebral and peripheral arterial disease.
Atherosclerosis. 2010; 211(2): 480-5.

9- Nagaraj A, Kim H, Hamilton AJ, Mun J-H,
Smulevitz B, Kane BJ, et al. Porcine carotid
arterial material property alterations with induced
atheroma: an in vivo study. Medical Engineering
& Physics. 2005; 27(2): 147-56.

10- Dalager S, Falk E, Kristensen 1B, Paaske WP.
Plaque in superficial femoral arteries indicates
generalized atherosclerosis and vulnerability

to coronary death: An autopsy study. Journal of
Vascular Surgery. 2008; 47(2): 296-302.

11- Sommer G, Holzapfel GA. 3D constitutive
modeling of the biaxial mechanical response of
intact and layer-dissected human carotid arteries.
Journal of the Mechanical Behavior of Biomedical
Materials. 2012; 5(1): 116-28.

12- Avril S, Badel P, Duprey A. Anisotropic and
hyperelastic identification of in vitro human
arteries from full-field optical measurements.
Journal of Biomechanics. 2010; 43(15): 2978-85.

13- Zhao SZ, Xu XY, Hughes AD, Thom SA,
Stanton AV, Ariff B, et al. Blood flow and vessel
mechanics in a physiologically realistic model of
a human carotid arterial bifurcation. J Biomech.
2000; 3(8): 975-84 .

14- Duprey A, Khanafer K, Schlicht M, Avril S,
Williams D, Berguer R. In Vitro Characterisation
of Physiological and Maximum Elastic Modulus
of Ascending Thoracic Aortic Aneurysms Using
Uniaxial Tensile Testing. European Journal of
Vascular and Endovascular Surgery. 2010; 39 (6):
700-7.

15- Sokolis DP, Boudoulas H, Karayannacos PE.
Assessment of the aortic stress—strain relation in
uniaxial tension. Journal of Biomechanics. 2002:
35(9): 1213-23.

16- Shaw JA, Kingwell BA, Walton AS, Cameron


http://sjfm.ir/article-1-473-fa.html

Sl 1 ouls 351 (saaiged 13 39 Susly 5T 4y Mo 9 Il 33,5 §958 (SilSn Sl guas: duns lio

NA

[ Downloaded from gjifm.ir on 2026-07-03 ]

JD, Pillay P, Gatzka CD, et al. Determinants of
coronary artery compliance in subjects with and
without angiographic coronary artery disease.
Journal of the American College of Cardiology.
2002; 39(10): 1637-43.

17- Imoto K, Hiro T, Fujii T, Murashige A, Fukumoto
Y, Hashimoto G, et al. Longitudinal Structural
Determinants ~ of  Atherosclerotic ~ Plaque
Vulnerability: A Computational Analysis of Stress
Distribution Using Vessel Models and Three-
Dimensional Intravascular Ultrasound Imaging.
Journal of the American College of Cardiology.
2005; 46(8): 1507-15.

18- Garcia A, Pefia E, Laborda A, Lostalé F, De
Gregorio MA, Doblaré M, et al. Experimental
study and constitutive modelling of the passive
mechanical properties of the porcine carotid
artery and its relation to histological analysis:
Implications in animal cardiovascular device
trials. Medical Engineering & Physics. 2011;
33(6): 665-76.

19-Lillie MA, Shadwick RE, Gosline JM. Mechanical
anisotropy of inflated elastic tissue from the pig
aorta. J Biomech. 2010; 43(11):2070-8.

20- Versluis A, Bank AJ, Douglas WH. Fatigue and
plaque rupture in myocardial infarction. Journal
of Biomechanics. 2006; 39(2): 339-47.

21- Cullen P, Baetta R, Bellosta S, Bernini F,
Chinetti G, Cignarella A, et al. Rupture of the
atherosclerotic plaque: does a good animal model
exist? Arterioscler Thromb Vasc Biol. 2003; 23
(4): 535-42.

22- Migliavacca F, Petrini L, Colombo M, Auricchio
F, Pietrabissa R. Mechanical behavior of coronary
stents investigated through the finite element
method. Journal of Biomechanics. 2002; 35(6):
803-11.

23- Waters SL, Alastruey J, Beard DA, Bovendeerd
PHM, Davies PF, Jayaraman G, et al. Theoretical
models for coronary vascular biomechanics:
Progress &amp; challenges. Progress in
Biophysics and Molecular Biology. 2011; 104 (1-
3): 49-76.

24- Karimi A, Navidbakhsh M, Shojaei A, Faghihi
S. Measurement of the uniaxial mechanical
properties of healthy and atherosclerotic

human coronary arteries. Materials Science and
Engineering: C. 2013; 33(5): 2550-4.

25- Karimi A, Navidbakhsh M, Faghihi S, Shojaei
A, Hassani K. A finite element investigation
on plaque vulnerability in realistic healthy
and atherosclerotic human coronary arteries.
Proceedings of the Institution of Mechanical
Engineers, Part H: Journal of Engineering in
Medicine 2013; 227(2): 148-61.

26- Zheng J, Abendschein DR, Okamoto RJ, Yang
D, McCommis KS, Misselwitz B, et al. MRI-
based biomechanical imaging: initial study on
early plaque progression and vessel remodeling.
Magnetic Resonance Imaging. 2009; 27(10):
1309-18.

27- Zhang W, Wang C, Kassab GS. The mathematical
formulation of a generalized Hooke's law for
blood vessels. Biomaterials. 2007; 28 (24): 3569-
78.

28- Lally C, Dolan F, Prendergast PJ. Cardiovascular
stent design and vessel stresses: a finite element
analysis. J Biomech. 2005; 38(8): 1574-81.

29- Stemper BD, Yoganandan N, Stineman MR,
Gennarelli TA, Baisden JL, Pintar FA. Mechanics
of Fresh, Refrigerated, and Frozen Arterial Tissue.
Journal of Surgical Research. 2007; 139(2): 236-
42.

30- Gao Z, Desai JP. Estimating zero-strain states of
very soft tissue under gravity loading using digital
image correlation. Medical Image Analysis. 2010;
14(2): 126-37.

31- Ozolanta I, Tetere G, Purinya B, Kasyanov V.
Changes in the mechanical properties, biochemical
contents and wall structure of the human coronary
arteries with age and sex. Med Eng Phys. 1998;
20(7): 523-33.

32- Holzapfel GA, Sommer G, Gasser CT, Regitnig
P. Determination of layer-specific mechanical
properties of human coronary arteries with
nonatherosclerotic intimal thickening and related
constitutive modeling. Am J Physiol Heart Circ
Physiol. 2005; 289(5): 2048-58.

33- Holzapfel GA, Weizsacker HW. Biomechanical
behavior of the arterial wall and its numerical
characterization. Comput Biol Med. 1998; 28(4):
377-92.

AAAN }ﬁLéJQLLgU:\'—YaJm‘\AaJJJ/QJ}]BuSﬁ_}éL;Acd?.A


http://sjfm.ir/article-1-473-fa.html
http://www.tcpdf.org

