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AVFEF Complications

Primary
{unassisted)

» Short term failure(18-53%) : . .. A o
— Postoperative thrombosis Cnbon
— Non-maturation
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. . Primary failure is defined as thrombosis or failure to mature adequately for
Table: M. Allon et al. Kidney International 2002 dialysis, while primary survival is time from access placement to initial intervention.




(Patho) Physiology of fistula maturation

Increased Shear Stress

Frictional displacement of cell surface components
Second messengers
Kinase cascades activated

Acute flow chang Sustained flow change

Release of vasodilators Transcription factors activated

Shear stress response elements
l Gene regulation

Endothelial adaptation
Relaxation VSMC

Vessel wall remodeling
& adaptation




(Patho) Physiology of fistula maturation

Radiocephalic AVF: Shear stress, diameter, blood flow
and BP at 1, 4 and 12 weeks wer e assessed

Time: w 4w 12W

Blood flow: 539 || 640 || 7/50 ml/min
Shear stress:. 245 || 18.1 | 10.4 dyn/cm2

Diameter: 2.3 vigil 50 mm

BP: 144 € 138 I 145 mmHg

Corpataux et al:
Nephrol Dial Transplant 17:1057-1062, 2002




(Patho) Physiology of fistula maturation
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Current practice preoperative wor kup

Medical History | Physical examination @ Duplex ultrasound

Quality Assessment of the vessels

Selection of the most suitable site for vascular
access creation

NON-MATURATION 30-50%




p tient specific image-based computational modeling for
Imp ovement of short- and long-term out ome of
vascular accessin patientson emodialysistherapy
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Work Work package title Lead
package heneficiary
No No

WP1 Management 1-MNI

Dissemination and
WP2 o 2-AZM
exploitation

Imaging and functional
measurements

3-ESAOTE

Short-term function (AVFE maturation)

Image processing 6-PMS

Protocol definition for use of the computational tool
Computational modelling 2-AZM for short-term fanction

Experimental validation 3-UGENT In-vivo verification of predictions of non maturation

Patient-specific modelling
mtegration

Defimtion of major deferminants of non-matuwration

ARCH service Proposal for large scale climical study on AVE non
infrastructure maturation

Short-term function
T "'}_
WP9 (AVF maturation) 2-AZM

WP10 Long-term VA patency 2-AZM

WP11 Steal syndrome 2-A7ZM

WP12 Cardiac function 3-UGENT




| nput parameter s modeling tool

Ultrasonography
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| nput parameter s modeling tool
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| nput parameter s modeling tool




| nput parameter s modeling tool

Contrast-enhanced Non-contr ast

MRA scanning




M odeling activities

Arts et al 2005, Bovendeerd et al 2006

Bessems et al 2007
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| mage-based 1D network modelling

Lumped parameter modelling
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Puncture site

A schematic representation of the model. Thelocation of the ACV in
relation tothe AV-anastomosis and the caliber of the ACV were adjustable
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Pressure and flow asa function of timein the proximal radial artery before
(Ieft) and after (right) RC-AVF construction during one heart cycle
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Pressure and flow asa function of timein thedistal radial artery before
(Ieft) and after (right) RC-AVF construction during one heart cycle
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brachial flow

patient number

Bl duplex
Bl simulated
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brachial floy

patient number

Brachial artery flow for three smulated RC-AVF patients, deter mined
by the lumped parameter model and measur ed by duplex scanning before and
after AVF construction
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Theradial (left) and finger pressures (right) deter mined preoper atively by
the lumped parameter models and measur ed by respectively tonometry and
the Penaz method
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maa®al Summar ymaa

UPatient-specific assessment & surgical planning

UM ulti-scale computational modelling framework
UDedicated preoperative vessel imaging

Ulnput of high quality duplex scanning & M RA

parameters
Ul mprovement of Short-term maturation Z
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