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Figurel

A: Photograph of curved end-hole cannula and jet from the cannulatip.

B: Virtual cannulatip reconstructed by PRO-MODELER computer software.

QFHEHA Y 1 DEREEESIaL—2 3>

BMES I 2L —2ar 2479 72012, LB AR
#Tv 7 FSTAR-CD(CD-adapco) {2k S 41 C > S pro-
STAR/amm% i\ CTHAMEERIEO KBIIRE 7V IZETHE
Ay a2 B LTz R A Y T afEK Y 7 M, pro-
STAR/ammA A $ % 3 FFHD A v ¥ 2 A ikRED H B b
VARAy Y a2 L7 BHEHAAY Y 23L&
IEN D ZUICHRFEOE SR TR SN TEY, Vi
ART359809TH 5

PRAMEBRIEF B 2 KBRS OEES I 2L —
T ar o A& L CTeurved end-hole cannulaNiititd
Bl 32— a YESTAR-CDZ VT, JLhil
DEEG A % KD T2 VEBYR AL AT T 28 € 7 ) FER
MR L BT 272D AR L7z, oI HEX
V8 B IEEATE = Ik TEDNavier-Stokes 5 #2335 & U%iLf
ORE V2o DTIZRER T
. . . Y 4 [wu

— U+ V— W= ———+ V|

[7 S S dz p X

x ke e N kL ap ) (412
ﬂ+u-ai+vi;!+u'—&i=-l£+v[a—:i+£:—v+-a—v]

P KN oz por TN a2t )(413)
M N &zo

x oy (41.4)

NS ORI R IEAEZ AV, AUI=RTT
””T“%"Tin’if“?)%f: TN OMERT T VT X AT
REDEEIZH L TV ASIMPLEE & v 7z, BEF4EE

314

Figure 2 Boundary condition of aortic model at extracorporeal
circulation.

BCA: brachiocephalic artery, LCCA: left common carotid
artery, LSCA: left subclavian artery. Flow volume was allo-
cated to each branch as follow: BCA 12.5%, LCCA 6.25% and
LSCA 6.25% of total flow volume.
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Figure 3 Velocity and streamline distribution measured by
particle image velocimetry in glass aortic aneurysm model.
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Figure 4 Velocity vector map from the ascending aorta to the
aortic arch in computational model. Arrow shows the vector
of flow from the cannula tip. Flow velocity was expressed in
color.
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Figure5 Velocity vector from middle of aortic arch to tip of
descending aorta.
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Figure 6 Velocity vector of entire area of descending aorta.
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Background: Atheroembolism due to aortic manipulation is one of the unsolved problems in surgery for aortic aneu-
rysm. The aim of this study was to create a computational ssmulation model to analyze flow in the diseased aorta.

Method: A three-dimensional model of the aortic arch was reconstructed in a computer on the basis of the CT image
of atransverse aortic arch aneurysm. A computational model of a curved end-hole cannula was created. By combining the
aortic arch and cannula models, flow from the aortic cannula was recreated. Numerical smulation of the blood flow was
carried out by STAR-CD software. Results of flow analysis were compared with glass model analysis using particle image
velocimetry.

Results In comparison with the results of glass model analyses, flow velocity and the vector of flow around the exit of
the cannula were substantially similar. The locations and intensities of calculated vortices were dightly different from the
glass model experiments. These discrepancies seemed to be due to a difference in model shape between the numerical and
experimental models.

Conclusions. We developed a novel theoretical method for the analysis of blood flow from the aortic cannulae during
extracorporeal circulation. Case-specific selection of the arterial perfusion method will be determined by this method.

(JJpn Call Angial, 2008, 48: 313-318)
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