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Abstract: Objective To study the effect of morphological characteristics of modular inner branched stent graft
(MIBSG) on hemodynamic performance of postoperative aortic arch based on parameterized MIBSG model.
Methods The fluid-structure interaction model of blood-MIBSG coupling performance was solved, and the effects
of stent branch angles, stent diameters on hemodynamic characteristics were analyzed. Results With the
increase of angles between branch stent and aortic arch stent, blood flow within the branch decreased, but the
stress and displacement increased. With the decrease of stent diameters, blood flow perfusion decreased
significantly, but the stress and displacement increased first, and then decreased. Conclusions The
morphological changes of MIBSG not only have an impact on blood perfusion rate of branch stent, but also affect
the stress exerted on stent and the corresponding displacement. Before application in clinic treatment of aortic
arch diseases, the movement and torsion of MIBSG should been taken into full account in operation plan
according to the actual situation.
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Fig. 2 Postoperative Doppler ultrasound velocity and

boundary conditions  ( a) Postoperative Doppler

ultrasound velocity, (b) Imposed inlet velocity and

outlet pressure wave forms

NFRFMAXT
=0. 147 Scos(2m) +0. 147 5
0=<¢<0.5s
—0. 382 5cos(6. 666 7w (t—0.5) )+0.677 5
0.5s<t<0.8 s
—0. 140 5cos(3.3333m(:-0.8) )+0.435 5
0.8 s<t=1.1s
—0. 140 5cos(2. 5mw(t—1.5))+0.435 5
I.1s<t=1.5s
—45cos(2) +45
0=<:<0.5s
—25cos(4m(t-0.5) ) +115
0.5 s<t<0.85 s
(122.725 4-90) cos(0.769 2m(:—0.85) +
pi—1.5)+122.725 4
0.85 s<t=<1.5s
JE 1R p (1) Y 1 &893 (0~0.5 ) B Py
O EHGER T IR GRS BRI R B, AL
B2 (0.5~1.5 o) R SAE 1 s (OB EYZ

u(t)=

p(1)=




O}, & U NI S X RSB X RN MR 2R Fm
MA Xiaodan, et al. Influences of Morphological Characteristics of Modular Inner Branched Stent Graft on
Hemodynamic Performance of Stent 127

284k, 24 A% IR T 100 JT I, 2 4R Y BE R
AR S A 3 A R iR 22/ F 1%, Al A
Jf 5 WA To o, THEPE T 1 198 989 A4
K&, TR ) AR I A 0 E £ DL 3% 2

*2 BRYEBSIRE

Tab.2 Number of elements and relative errors

PAEEATE RS T Sl . Bﬁ%jﬁﬁ%tﬂ?
B4r/N W/ (em®-s7h)

831 417 182 378 57.291 6.3783

986 756 211 169  57.278(0.02% ) 6.382 8(0.07% )

1198989 250712 56.984(0.51% ) 6.377 1(0.09% )

1285199 270916 56.711 (0.48% ) 6.388 3(0.18% )

A5 S PR AR IR 2%

1.5 ##EaE

XF 7 AHASEARL S AT BB AL, 15 7R 5 1 1)
WEME (£=0. 65 s) BF 2B H Ak S 42 P ) 3 7 7
T3 i o A B L, IR 6 B A A5 R R AT b
B SrHT 6 Ll ARG P e XS 48 S AR BE R
BN T BNk MG B I7 2 FEAE A5

R Y S AT SR N BB ARRE, 23 BITE o
B Bk 75 43 38 B AT, 4 B A TR 3R TR I 2 R
ik o B 33 YR ECCE % £ T e, T LU 7S
S BE AR ARG SRR B2 e, AL 1 (b) Hh a3
W AW R A N A 4 R 1.2 E Bk S
T IR HUAE I SR AR f/ NP 7 B i 44 SR AT 3

X S BRI TRE AT T ARy T AR LY Y
WEG R, R T TR S AR A S AR il g v
R, A B O R E L
YER R TR AX AT .
WO g e

EELLL 0
HEO g Rk 3 A T x 100%
n=1,2,3
A1 2300 FkH T 1.2.3,
2 ZBRESW
2.1 Y AENTMNITRAMARNNFHEN
=]

2.1.1 o« AEKRE MH o MEMEK, 5L
(OIS EY S WANY =57 b s 1 e ol S <)
INARSIP TSt NI R S A AR IS oL
BIWE3(a)], FE o AEK, o 2031 M
PRI WAH R K . B 43 SR E B 5 73 32y

PRI R [ WK 3(b) ], 7o & o T
K, o 4332 FT R 3 B B/, DA 10, 34%
FEE] 10.13%; £ k=5 th D& i £, M
79. 06% 3 K3 79. 24% , B 43 37 H 11 & A2 520
BN WE 3(e) ], HBLATUL BEE o 533 Fh B Y
K Z BN TT LR 23R 1S K [R) B 52 )
PR 3 AL AT,

o=50° 0=55° 0=60°

[SISFSeN)

NS e —

(a) BLAIGHAi "

bX22

\ \ | i
\ 13

8

0.

8

(b) P

/

3

DEXGIRDO

OO0

=

HBE/(m's)

\ li \ | "
.\ \ | - 1.5
N \>f“‘ ';% ”
, Z‘/ 4/’ W I';fi; ; 05
(o) PR
a=50° a=55° 0=60°

a § S & B
1.2
i 5 1.0
s ® ® & 038
06
‘ 04
Y v 02
w0 G G
(d) IR R TR
106, : :
£103f —— A
o102} T
FH10.1 L~ 3 —
£79.25 50 » %
37920 e
B0 e
g/0r T S aTmO
F79.05L 1 ' '
30 55 60
affil(°)

(e) M AR
E 3 AE a BXERATES MEIEER R F5HE

Fig.3 Hemodynamic characteristics at peak systole of the stent
with different a angles (‘a) Stress distributions,
(b) Displacement distributions, ( ¢ ) Velocity streamline
distributions, ( d ) Surface streamlines of three sections,
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