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Abstract; Objective To analyze the hemodynamic parameters of Stanford type B aortic dissection based on
computational fluid dynamics (CFD), so as to make a thorough evaluation of the disease. Methods Based on
CTA images of a patient with complex Stanford type B aortic dissection, the three-dimensional model and hemo-
dynamic numerical simulation were carried out to analyze the velocity distribution of flow field and intersecting frac-
ture profile,as well as the wall shear stress. Results The maximum velocity of blood flow at the entry tear and
re-entry tear could reach 1.2 m/s and 2 m/s, respectively, providing references for further evaluation on aortic
rupture position and prediction of aortic rupture risk. An obvious low wall shear stress zone was formed on false
lumen wall near the entry tear, which was consistent with the thrombus position in the patient. Conclusions CFD
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could effectively analyze the hemodynamic characteristics of complex aortic dissection, obtain the correlation be-

tween aortic dissection and wall shear stress at aorta arch and descending aorta, which contributed to guiding

clinical assessment of aortic function for preventing the diseases.

Key words: aortic dissection; CT image; three-dimensional reconstruction; numerical analysis

F ke JZE 2 i T 3 3l Dk N R RS B
B4y 2, DT VR0 o B 11 0E A 32 B BORE R 2 A
LA 4 M0, BE T R . FR TR T B
DA ST SRR ZS AN ], DA 28 A A e AR 1Y
ARPERS 2251 R Mm RAS [RIRE IR, A4 22 M e | Hp 22
P e L O | Sk SRR R 1ML L P Bl DK R IfL L T R
kBN AR, Horb, 8 04T T 32 3 b A ik 22
A Stanford A B SET- R MR E R HE AL
HSNREFAR . WA T 22 B T 3l kR R 7 i 1Y
F kA A Stanford B A J2 | M Fi Al % 25
1R, Ho i 32 gl Bk 4B SR (thoracic endovascu-
lar aortic repair, TEVAR) i MiGY7 F sh ke 2 1 ik
ES

PR 22 o5 s AL DR PR 3R A, A2 ) g 28 F 3l ik
Je R A R e b b E AR T, A4 il i 3
IR U 25 | 32 B0 KA BE B LA R 1 A 45 A
k. Horb, RSl )27 R — BON 32 G Y
WL AL, I PR IR T R N, L T A
AT E R BT =, Bl AR C Rk
PP 1 S BRAF B 75 2 B i AL AR 3RS
PR 2 I RE S AF B R, B S i B2 e
SR H 238, 28 R R PR E B ke 2 i D g A
PEAE N EAGIZ W AR YT R R, 3l ik
e J2 B I B 3 27 SRR B R B A 45 = 4
L SRS BE T AU 5

8 48 1 2% ( computational fluid dynamics,
CFD) o2 #55 4800 I 787 5 9 13T 3 ) 2 A9 A 250 T
AP L, CFD B & AE R 5 £ 3 ke )2
355 091 TR AR AR T 7 Lk 5 {51455 750 AR X f57 21, 38
WHA LADABHNL A O, R ZE N RS IR A
XA ERL , JCVE SEIUNS B S R 1AL A8 PAY A AL 9 A 1
SRIMIXS T4 % 1Y Stanford B A3 2, JUH AA Z A4
% CR AR T 7, H AT R

ARICFFEXS RZHET 1 I Z A0 (AR A
AP A 1) 19 52 2% Stanford B #Y 32 50 ik
S JZIR, 75 18 B LA S5 A 1 B 2, nT e 2

A LA B 1 BB P AT AR AR O, B 2 3 9 17 0
B, SET CFD T B 124 0, 7T i R i
PR 9 L B 1 27 50 R B A e HCAR o 8 30 790 41
B BT o

1 kit

L1 &HolERER

BHF R A3 B, R AR 14 d AR
CT I =2 5 g R « E Sk 007 T 2808 T 3h
kit st 30 mm, 1T &Y 5= ) ik =5, 22 3 5 3h ik 5 72
8.3 mm, ZE8E N Eh ik EAE 9.5 mm, A2 50U Bh Ik xF
N ESIIK S EAR 27,5 mm, ZEBE T S kos i
Bk EHAR 26 mm, [ 3 S kR o6 (8 T DL L) B
JiS B KA AR 20 mm, 2 J2 ] T BRI I T v
FIE Bk B L 3 53 3 A8 B Bk AR N AT DL
MAIERL, L R I B sk o2& , & e s i e
HE Bk SR S B KR 32 R K. RETZWT: 3
BhihkJe 2 (Stanford B #Y) | w51 3 9%,

1.2 #ERETSHESHT

X CT SRS T =2 A H 8, AR SOOI RZ
S5 B OR B A 0 SIS JF X A A R AT Y
B OISR AR ], Bk )ZE T E P B
(R FRASE 30 S5 A IV, AASEALL S J22 0 I e 90 174 1L ¥R
RS, SR ANSYS ICEM 15. 0 88k, X3 3 il &
BRI FEAT IR A 53 o AR RIS FE N 35 wm, B
—ZE UL L2 MREOEK L 10 2. HaemM
IR 1.5 mm (WL 1)

% F ANSYS Fluent 15. 0 A& e i 47 3K 8 7 #r o
VOE MR RSN AN F] Fedi JE 8 2 AR AR (%A
KO HAEIIE T IMAS ROT R A SN , F30
KEE RN TCIE RS o >R FH I A B S B2 48, BV 5
J1%5EE 3. 71 mPa-s, B 1.06 x 10° kg/m’ . 1% & i
RBkz E T ESIKA 134 380, 175 m/s,
I TS KRS B4 135 R F7 0 16 kPa'™ | SLE 5
ok e B S S KA A B T SR AE 3 S E Bk S
SR K 5% 1O RIS A B S KR 10%



EREMAE $£33% F6H 2018F128
492 Journal of Medical Biomechanics, Vol. 33 No. 6, Dec. 2018

() R

@ SHEREH () MR

E1 EFhEREER WSS
Fig.1 Reconstruction and grid of the aortic model (a) 3D re-

construction model, (b) Blood vessel model, (c¢) Mesh model
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Fig.2 Arterial morphology of the aorta (a) Front view and

rupture inlet 1,2 and its section , (b) Back view entry and

rupture inlet 1,2 and its section
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Fig.3 Flow states of the aortic flow (a) Front view, (b) Back

view
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Fig.4 Pressure distributions on the aortic wall (a) Front view,

(b) Back view
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view, (b) Back view
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