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Analysis of Development and Influence of Parent Tumor on Carotid
Artery Based on Two-Way Fluid-Structure Coupling Method
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Abstract; Objective To study the mechanical properties and changes in the carotid vessels of cystic tumors
during periodic blood flow to explore the specific mechanism of the development of cystic tumors and the effects of
tumors on blood flow. Methods Finite element numerical simulation of the interaction between cystic tumors and
blood in the carotid artery was conducted using a two-way fluid-structure coupling method. The deformation of
blood vessels, blood velocity, mechanical properties in key areas, and influence of the tumor on blood vessels
were analyzed. Results At the boundary between the tumor and blood vessels, the tumor showed a large
deformation and low pressure on the tumor wall. The pressure on the opposite vascular wall and triangular area
around the vascular bifurcation of the tumor was high, and it could easily stretch or rupture. The blood velocity
inside the tumor was lower than that in normal blood vessels, indicating that the internal space of the tumor was
not fully utilized. The wall shear force on the tumor during the pulsation period was always small, which lead to
the deposition of impurities that form atherosclerotic plaque. Conclusions Cystic tumors interfered with normal
blood flow in the blood vessels and promoted the production of mirror tumors. This study provides a theoretical
reference for the treatment and prevention of cystic tumors. By understanding the mechanical properties of cystic
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tumors and their effects on blood vessels, doctors can develop personalized treatment plans and improve

treatment outcomes.

Key words: saccular aneurysm; bidirectional fluid-solid coupling; blood flow; parent carotid artery
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Fig.3 Deformation degree of tumor bearing vessels and wall shear
stress ( WSS) of tumor bearing vessels in the sixth cycle
(a) Deformation, (b) WSS

R T 32T, X S AR N A A AR, ]
B IR A BE 1 200 1 dofe 4L, 7R 90 AR 19, B SR B3 ]
LR 3F b g8 A OC B OWE 48 M ( tumor-associated
macrophages , TAM ) J i R 4E | -5 Bt A 85 1 HL [R]
YEFH S A 0 7 0 e g A R 1 e A i R A
S SE AN A2 5 i) 5k 240 L ) 43 Ak, i L J et 2k
732 it 240 R Wk 4 = D ) S U T A ] 4 5
M , X I T R I IAA B i T 285 AT DL ek i i 3
JE53 A5, DT AT RE A2 2 57 1A ) 0 1 b R O R 1Y
PO

H1 4 A~ 22 28006 2l Tk Al DR 2 P a] DL A A 4 )
B3 g i S I ] B A A I P AL YU BT R
— B, M B AR P AR A T R
P b M TR IR B | 440 5 10 9 1% ) Joi 5 4
FH) 5% 326 1% 21y 2% 32 B4 [ I 988 A BE Sy 35 )3
MR, T RE 2o o 5 B 208, Il A8 B9 1 I L X
AR AE AR TR R, BEA B 1 3 B [ A
LR = e e C RN TR R NI [ R
T3 LA PR O R AR P N R 2 R A P
AR 20 A IR J P AT 0 - i Fh T ARG, X 98
PREE R BT ORI A 8, X 5 ] 3 R 116 Z)
SEVRBE I 52 WSS AT, Wi (14 3 25 e 2 0/ 8 1
NI REZS A LA ) AR EL L 988 1K A 1 V8 33 5 5 1
B ML ARVETC , DL 52 0 2 (50 Bl 05 1 38 . R
M AR SR ARV, 25 35 BB I A P2 BT A5 14 v
R R FEIRE A P 7 A A T) s 98 A i i 2 BEL %



B 8,%. ETVERERESITREX AR MNE R RERINE
RAN Peng, et al. Analysis of Development and Influence of Parent Tumor on Carotid Artery Based on
Two-Way Fluid-Structure Coupling Method 703

5.10s 5.16s 532s 570s

v/(m-s™)

0.986

0.877

0,458

T2 0548
0438

0329

0219

0.110
() HE=HE

0

(b) FEEEGE
B4 &7 3 DEEHEEZEMLEREEERE

Fig.4 Velocity cloud and endovascular velocity rendering of

three cross sections at each time (a) Velocity cloud,

(b) Speed rendering images
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different times ( tumor side and opposite side)
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