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Comparison of Pulsatile Pressure Flow through a Specific Patient's Rigid and Deformable Arteriovenous Fistula: In
Vitro Study
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Arteriovenous fistula (AVF) is the most widely used vascular access by patients undergoing hemodialysis, however,
even though the most widely used access to AVF has a high failure rate, and can be affected by problems during its
use, among the most common highlights intimal hyperplasia, thrombosis and stenosis. Studies suggest that recurrent
problems in this type of access are directly linked to geometry, flow conditions and stiffness of the vascular wall by the
vessels that compose it. The present work seeks to analyze the variation of pressure and flow in rigid and flexible AVF
models manufactured from data from an actual patient undergoing treatment. The study was carried out from the
acquisition and processing of the patient’'s medical examinations (computed tomography), the creation of the
geometry, treatment and modeling of said patient, the manufacturing of the AVF models by ¥D printing and injection in
mold, experimental analysis with pulsatile flow conditions, close to the real physiological conditions, and data analysis.
The results obtained show the influence of vascular wall stiffness on flow conditions. In the rigid and flexible model,
pressure peaks ranged from 1Yo.dA mmHg to \WYY.FF mmHg (£ o.o¥) and #£3.A¥ mmHg to 1.7 mmHg (£ o.oW),
respectively. The pressure drop between entry and exit in the AVF was also analyzed, presenting a greater value in
the flexible model, being approximately three times that of the rigid model. The observed results show the direct
relation of the deformation in the flow conditions in the system, and consequently, its direct influence on the
.pathologies of the vascular system, especially the AVF
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