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Abstract; Objective To investigate effects of human postures on flow characteristics of iliac vein compression
syndrome. Methods The numerical model of iliac vein was reconstructed from CT images of a typical patient
with pelvic-type iliac vein compression syndrome with collateral veins. Based on the computational fluid dynamics
method, the non-Newtonian model and the porous media model were adopted to describe effects of abnormal
structures on blood flow and acquire the wall shear stress and pressure of iliac vein. The discrete phase model
was used to study the residence conditions of erythrocytes under three human postures. Results The pressure
gradient at two ends of the compressive region was lowest under lying state, while the iliac vein showed a high
pressure under sitting and walking states. The local maximum wall shear stresses under three postures were
found at narrow segment of the collateral vein and convergence region of two flows of right iliac vein. The
maximum shear stress was the largest under lying state and the smallest under sitting state. The blood residence
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time of 52.2 s in the left iliac vein was the longest under sitting state. The residence time of 14. 8 s was shortest

under lying state. The blood residence time was 23. 8 s under walking state. Conclusions Porous media model

used to simulate the effect of abnormal structures was highly consistent with the angiography data. The venous

hypertension under sitting and walking states was consistent with the clinical result, and the lying state could

relieve the hypertensive condition. In terms of wall shear stress and blood residence time in iliac vein, the

continual changes between three human postures would cause endothelial damage and blood flow stasis

alternately, thus increase the risk of thrombosis.

Key words: iliac vein compression syndrome; numerical simulation; porous media; human postures
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Fig.1 Geometric model and mesh independence verification (a) Iliac vein geometry, (b) Velocity distribution in

plane-1 under the different mesh numbers
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Fig.2 Iliac vein compression and simulation (a) Angiography
of iliac vein compression syndrome[g] , (b) Spur in the
lumen of iliac vein''®] , (¢) Velocity streamline in left iliac

vein under the method of varying stenosis rate

0=33.7% o=7.0%

v/(m-s ")
1.00

! 0.08
0.06

q 0.04
0.02
0.00

B3 RES i T B AR Ak i R i 2k

0=3.3%

ZALA BRI O AR A

S, =- Onu, (4)

Wk shE IR S, 5IARK(3), Ko AR

P &5, o T HERA R 22 LA JBOGT I 3 %) 52 el
ARTCRE LT 22 LA o DX 3% 2 i JOk B 43 L

o =m,/m, (5)
s i, S S DI ML 5 iy R 25 B DK
14 Sk I3 o 30 3 A R M BEL ) R AR 0 T DL
FLA XS 3T L oo, 7 S AR ) 2 s L
Jok F 38 255 F8) 1045 3 52 SR, R 8 DX TG I 3 bR
A, KFH ANSYS Fluent i #% i [k A5 750 300 17 40 {45
L, 38 P o AP S 15 52 BT B T I R A
Kl 3 JRR T AN 433 Lb T 20 4% Ik ol v 3ok 2 2
B, o, A A S 85 K OE 38 X (2 LA T IX
), WOREEREIERE, AR S FoR
BRI DK A8 DAY i i Bk T LUE R Bl S
it LURRAIG 3 5 22 LA 0 DX A &b A i 37 o 328 3 R
o 24 a=1.0% M, B # bk i 0 38 B O 2 4220 1] 2
() FT 7R 8% i VKO 38 25 G AIF 1078 32 52 19 TG il ik
A, B, ARSCRA a=1. 0% B F KR8 256
TR TC I RS

3 &R

3.1 EHERE

&l 4 JoR TR DKRE T ) 40 A, AT T e
e B T DK F 38 DX 38 7 ity 1) R R L AR R, R
B AR T 7 20 AT W LRI 1) B i, AR A7k
AT IDK 5 R 78 6 v Ik 222 R o R AR A5
SERMRA SR E KR R R 18/, 5 H A P A A
PHZEARK . ~FRMRAS TS B 780 BE /0N, T 16 i bk A
LEREHRIKZ B R I B0 B 75 Pa, NS &K A A

o=1.0%
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Fig.4 Distributions of wall pressure on iliac vein wall
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Fig. 5 Distributions of wall shear stress ( WSS) on iliac vein
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