SR (7 E) NILEY _a69

CFDEE 1V]

ANxdH YH F&

_llrn

3ol

Numerical Study on Blood Flow Characteristics in a Arteriovenous Graft with Delivered dose During Hemodialysis
LY. Kim, K.C. Ro and H.S. Ryou

Hemodialysis is essential for patients with end stage renal failure. It is important to improve the patency rate
and to minimize occurrence of the stenosis. Also, the blood flow to the artificial kidney can affect the blood flow
characteristics though arteriovenous graft. Thus, the delivered dose are important factors for analyzing hemodynamic
characteristics during hemodialysis access. In this study, the numerical analysis was performed for the effect of the
delivered dose during hemodialysis access on the blood flow through the grafi. As a result, The adverse pressure
gradient occurred in case of a larger delivered dose through a catheter than standard dose and the flow instability
increased. Also the circulation flow appeared largely at anastomotic site of the vein when the delivered dose was
exceeded about half blood flow of inlet blood flow.

Keywords: A4HrA11918HCFD), HA4-5-5(Unsteady Flow), 8 %A (Hemodialysis), 573 %(Arteriovenous Graft,
AVF Graft), 2% (Delivered Dose)
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Table 1. Cases of Numerical Simulation

Flow Rate at Flow Rate at
Case
Artery Needle
No.1 0 ml/min
No.2 200 ml/min
No.3 Average 300 ml/min
No.4 1000 ml/min 400 ml/min
No.5 500 ml/min
No.6 750 ml/min

Table 2. Location and distance of cross sectional area for
pressure and velocity analysis

Location Distance Note

Nol 0 mm A Ve imal
(NIS) (495 mm) rtery(Vein) proxima
No2 50 mm 50mm distal from Artery(Vein)
(N14) (445 mm) | proximal
No3 103 mm | 97mm distal from Artery(Vein)
(N13) (398 mm) | proximal
No4 104 mm | Normal section at A-A(V-A)
(N12) (394 mm) | End
No5 120 mm | 20mm distal from Artery(Vein)
(N11) (390 mm) | Anastomosis
Nob 190 mm .

70mm distal from No5(Noll)
(N10) (320 mm)
No7 210 mm )

20mm distal from No6(No10)
(No9) (300 mm)
No8 255 mm | Center at curved Graft

" Artery

/“ =" (D :4.25mm)

Blood
Fig. 1 Schematic geometry of AVG
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Fig. 2 Nomenclature of arteriovenous graft
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Fig. 3 Inlet velocity profile
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Fig. 4 Mean Pressure at each section of AVG
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Fig. 9 AWSS distribution for AVG
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