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NUMERICAL ANALYSIS ON THE BLOOD FLOW CHARACTERISTIC
IN THE ARTERIOVENOUS GRAFT FOR DIFFERENT INJECTION METHOD OF BLOOD

JT. Kim, KH. Sung” and H.S. Ryou"
Dept. of Mechanical Engineering, Chung-Ang Univ.

Renal failure patients have to operate arteriovenous graft for hemodialysis. Blood flow characteristics influence
the patency rate of arteriovenous graft. Numerical investigation is performed with the arteriovenous graft according
to injection of blood. As a result, when the injection is not applied to venous graft, the low wall shear stress
region appears at venous anastomosis. It may cause intimal hyperplasia at venous anastomosis.
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Fig. 2 Arteriovenous graft modeling based on CT and
sonogram data
Fig. 1 End-to-Side Arteriovenous graft model
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Fig. 5 Velocity profile at the arterial inlet
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(c) Two needle method of hemodialysis

Fig. 6 AWSS distribution according to injection of blood
(cutoff white color below 1 Pa)

Table 1¢ “gz|atiet. Bgk A== vhivenous valve)s &g
F52 o r FAA o] HHEvhs ool wel
A== Aow 7Pdasich

TR e A A sliA] 27391 FLUENT V130
< ARSIl m, Carreau 43 EEES Ag3l7] $I8te] UDF
(User Define Function)s ©]-83l3itk 314 HEw e ¢
sto] 2ufzgd 2o djs) 23} o)aks} ‘ﬂ“ﬁ% l%ﬂﬁ ™, |
A Hunsteady) Bl Aol AEE PISO UaElES AR}
ATk AIZE 7HALS- 0.002s% AR AL u_ﬂ% ﬂi | e &
e ] fIste] 2776l diste]l FAEAS EEl
t}, 7zt Alo) A ¥ 4] AR Intel i7 34 GHz 4-node A|A~E
o7 ok 28A|7to] A QEQTh

ﬁji

Kl
ld

3. 21t 5

31 AlZt BT HES
Gl Bel W W A 3 A&How W

Table 1 Boundary conditions

Artery inlet Unsteady profile period 0.758 s
Artery outlet 12.8% of Artery inlet Velocity profile
Needle (suction) -400 mL/min
Needle (injection) 400 mL/min
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Fig. 7 Time average wall shear stress at Line 1
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Fig. 8 Flow pattern at vein anastomosis
(a: 0 sec, b: 0.23 sec, c: 0.54 sec, d: 0.758 sec)
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(a) Non-hemaodialysis

(b) One needle method of hemodialysis

(c) Two needle method of hemodialysis

Fig. 9 Distribution of oscillatory shear index
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This paper is a revised version of a paper presented at the
KSCFE 2013 Spring Annual meeting, Seogwipo, Jeju, May
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