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Rupture risk estimation of individual aortic aneurysms based on data collected in in
vivo mechanical condition
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In previous studies, stiffness of aneurysms reached a plateau at a stress (called
yielding parameter) and this stress correlated significantly with rupture stress of aneurysms. However, th
e pressure range and the mechanical condition in this result was different from them in vivo. In this stud
y, pressure-diameter test to mimic the mechanical condition in vivo was performed to rat aortic aneurysms,
and significant correlation was found between yielding parameter and rupture stress even in physiological
pressure. Moreover, to elucidate the mechanism of its significant correlation, degree of collagen fiber a
lignment in the aorta was investigated. The result indicated that yielding parameter was the stress when a

Il of collagen fibers become straight. This may indicate that most collagen fibers are stretched and loade
d at smaller stress, resulting in a smaller rupture stress.



CambriaRA et ad, Am
J Surg, 1995

Ohashi, Sugitaet al, ISME Int J Ser
C, 2003
Sugita et al,
Cardiovasc Eng Technol, 2011

@

@

50 um

=0.5 mm



Bhamidipati
et al, Surgery, 2012; Tanaka et al, J Vasc Surg,
2009

Krebs-Henseleit 37

80 120 mmHg

+A 2

= 25 - o~ C S=C[1—exp{(—T+f&)/'r}]

2 /

sx.' 2 r ' /—><

PP -

Eul

15

i (t+A)go-120

W ' '
0018 0.022 0.026 0.03

A T (KN/m)
2 —_

()

Sugita et

al, Cardiovasc Eng Technol, 2011

@)

, 52, 272-283,
2012
S. Sugita and T. Matsumoto: Yielding
phenomena of aortic wall and intramural
collagen fiber alignment: possible link to
rupture mechanism of aortic aneurysms,
Journal of Biomechanical Science and
Engineering 8(2), 104-113, 2013




()

@)

25
2013.1.9-11. 25

163-164
(1E11) 2013
S. Sugita, T. Matsumoto: Tensile strength of
the aorta can be estimated from mechanical
parameters which depends on degree of
intramural collagen fiber alignment, ASME
2013 Summer Bioengineering Conference,
Sunriver, Oregon, USA, 2013.6.26-29

23

2014.2.28-3.1

SUGITA SHUKEI

20532104

MATSUMOTO TAKEO

30209639

USUI AKIHIKO

30283443

ARAKI YOSHIMORI

70437010



