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Prediction of the wall property and rupture risk of cerebral aneurysms based on the
computational fluid dynamics

Niizuma, Kuniyasu

19,600,000

500

The purpose of this study was to build a large-scale cerebral aneurysm database
including computational fluid dynamics (CFD) analysis, and to predict wall property and rupture risk. In
the 3 years around 500 cases were included. Based on the database, we reported that the yellowish wall
can be predicted by CFD. In addition, we revealed that rupture risk or recanalization after coil

embolization could be predicted by CFD.
Further analysis based on the database and outpatient clinic system are planned.



30

QOL (Quality of Life)

(computational Fluid Dynamics:
CFD ) CFD

CFD

sidewall type endwall type 2

(Hassan T, Tominaga T ( ,
et al, J Neurosurg, 2005)
CFD

Omodaka S, Sugiyama S (
), Tominaga T ( ), etal,
Cerebrovasc Dis, 2012 CFD

CFD

(Omodaka S, Sugiyama S (
), Funamoto K ( ),
Tominaga T ( ), et al, J Biomech,
2012)

2010
Meng H
magnetic resonance

phase-contrast

20

(Sugiyama S
( ), Funamoto K ( ),
Tominaga T ( ), et al, World
Neurosurg, in press)

CFD

(Morizawa M, Funamoto K (
), et al, Journal of Visualization,
2011)

CFD



25
26

@
500

@

®) CFD

4)
CFD
(Sugiyama S ( ), Funamoto K (
), et al, Proceedings of the 11th
International Symposium on Advanced Fluid
Information and Transdisciplinary Fluid

Integration, 2011) flat
panel detector 3
3-Tesla MR
3 DICOM

phase-contrast MR

0SlI relative residence
time RRT

500

5 7
Relative residence time(RRT)

| &
S_f 216 4 4 1 1

MELELE B4
(+):561  (80%)

BEELL He
(—):25601  (24%)

HER

2

2LE
BT

0.031

0.005

63.2
S =S

8.9 18 24

59.1 58 240
£3

=3 o=
85 1.6 27

0.373 0334 0.806

30

217 0.20 0.15
+ + +

(80%) (80%) (20%) (20%) 1;3 032 057

7 12 3 9

89 026 049
(28%) (48%) (12%) (36%) o

o= =
7.9 012 032

0.047 0210 0.538 0.891 0.024 00938 0.064

0.004




3 2
Niizuma K, Yagi T, Sugiyama SI, Nakagawa
A, Tominaga T. Prediction of the
initiation of cerebral aneurysms. The 2™

International Symposium on
Multidisciplinary Computational Anatomy,
, 2016 , proceeding
, , 24, 2014
640-643

Sugiyama SI, Niizuma K, Nakayama T,
Shimizu H, Endo H, Inoue T, Fujimura M,
Ohta M, Takahashi A, Tominaga T. Relative
residence time prolongation in

intracranial aneurysms: a possible
association with atherosclerosis.
Neurosurgery, , 13 , 2013 ,
767-776

10 2

Rashad S, Sugiyama SI, Niizuma K, Sato
K, Endo H, Matsumoto Y, Fujimura M,
Tominaga T. Bifurcation configuration as
a criterion affecting risk of aneurysm
rupture 1in Basilar artery aneurysms.
European congress on computational
methods in applied sciences and

engineering, 2016 6 5-10 , Crete
Island (Greece)
CFD. 9 . 2016 4
24,

The CFD rupture challenge 2013: Prediction

of rupture status in intracranial
aneurysms. 38 Cl . 2016
2 13-14 ,

Computational Fluid Dynamics:

. SENDAI JOINT
Symposium 2015. 2015 2 25
)
— —. 26
.2014 11 21-22

Niizuma K, Sugiyama SI, Endo H, Sato K,
Matsumoto Y, Fujimura M, Tominaga T. A Case
of Anterior Communicating Artery Aneurysm
Ruptured after the Treatment of Another
Ruptured Aneurysm. Asia Pacific Stroke
Conference 2014, 2014 9 12-14
Taipei (Taiwan)

. 43
, 2014 3 13-15 ,

Sugiyama SI, Niizuma K, Funamoto K,
Nakayama T, Tominaga T. Stagnant Blood
Flow in Intracranial Aneurysms. ICBME 2013,
2013 12 4-7 , Singapore (Singapore)

— — 29
. 2013
11 21-23
. CFD
. 22 , 2013
6 21-22 ,

o
o
@

NTIZUMA KUNTYASU



10643330

@

®

*
SUGIYAMA SHIN-ICHIRO

30623152
NAKAGAWA ATSUHIRO
10447162
HAYASE TOSHIYUKI
30135313

OHTA MAKOTO
20400418
FUNAMOTO KENICHI
70451630
ARAFUNE TATSUHIKO
50376597

WASHIO TOSHIKATSU

40358370



