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—e Aortic valve stenosis




Transcatheter aortic valve
implantation (TAVI) @

]

Benefits

* Relief from symptoms
* Increased life expectancy
e Accessible for all patients

e Paravalvular leakage
* Thrombosis
* Conduction problems

https://www.medtronic.com



Developing & testing TAVI devices
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—— The virtual patient

Geometry



—— The virtual patient

Synthetic geometry



Aortic valve geometry
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Aortic valve geometry
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— Aortic valve geometry

Real patient data set
* 97 geometries

* Peak-systolic

* Severe stenosis
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—  Statistical shape modelling (SSM)
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— Statistical shape modelling (SSM)

Scores Shape modes
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— Statistical shape modelling (SSM)

Conventional SSM Non-parametric SSM

3511 points 3511 points 24254 points 4063 points

Inter-patient topology required! Applicable to all sets of geometries!
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Synthetic geometries with
non-parametric SSM
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- Non-parametric representation
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- Non-parametric representation

Template x
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— Non-parametric representation
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Synthetic geometries with
non-parametric SSM
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Synthetic geometries with
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— Non-parametric SSM
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Non-
parametric

representation

Non-
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Synthetic geometries with
non-parametric SSM
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Synthetic geometries with
non-parametric SSM

Non- Non- Generate Validate
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—— (Generation of synthetic geometries
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Generation of synthetic geometries
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—— (Generation of synthetic geometries




Synthetic geometries with
non-parametric SSM
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Synthetic geometries with
non-parametric SSM
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LVOT diameter
Annulus diameter
Sinus diameter
AVA

STJ diameter
Sinus height
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Non-parametric multivariate ANOVA test: p = 0.86 > 0.05
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Non-parametric multivariate ANOVA test: p = 0.86 > 0.05

Real geometries Synthetic geometries
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— Virtual cohort generator
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SIMCor

Virtual cohort generator to generate synthetic stenosed aortic valve geometries
Enter desired number of virtual cases

500
Choose template type

Double layer leaflets =
Choose desired LVOT shape Choose range of angles (a) between LVOT and ascending aorta ] Extract anatomical features
No preference ~ Set angle range (between 0 and 70 degrees)
Enter minimum  Enter maximum Anatomical features
1. LVOT diameter
2. Annulus diameter
6 3. Sinus diameter
4. AVA
B ==== Converging 5. ST) diameter
3 seseess Diverging 6. Sinus height

Enter desired number of workers in parallel pool (defauft 1)
1

Start
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—— \irtual cohort generator

IquyJJ Virtual cohort generation for in silico trials of TU/e
Il

transcatheter aortic valve implantation (TAVI)

*5.CEPM. Verstragten®, *M.LM.M. Hosijmzkerz, AL Tanine, % Brining, °C. Capell, EINDHOVEN
sIMc *EN. van de Vasse. “W. Huberts. on behalf of SIMCor consartium UNIVERSITY OF
or P
Need for in sifico trials T — SR

In siico trizlz can saeed up the lang and evpendive proces: of
developing cardiovascular implantable devices by integrating them

in the validation chain: a = 2N -/_Lu-

— Computationsl fiid dynamics (CFD) and fuid-structure interaction
[FSI) mocels can simuizte vae dynamics before and Sfter the
trestmant, uaing patientzsecific geometries. Mowever, real ptient
Virusl patientz are computer models that simulate human Gata s scarce and reconstructing geometries from imaging data is
shiziniagy sne rezpanze stuar cevics impiantation -

In silico tials o investigate TAVI complications Aim

AN con beneft from in sifca trivs  investigste procedurs] The aim ofthix tudy i t deveiop 3 virtua sohartgenerator that 5

compicstion: reizied 1@ the zhape of the 't versrcular oW 1. bl to generaie phyiclogicaly slausii, syibetc sorie vahe
act IVOT)[1] snc the snie setween the [VOT and the sscerding senoss geametries

sores 2 st res Fgune] 2. Aoz for the selecton of ircallyreievant smstomicalfesturer

Example applications of virtual cohort generator

sampling Angle filter

o non-parametric maisica mape moce (3, sesed on 37

cnance o3 comerging geamerry seses on
= " B et

320 dsrbution e o real o

Validation

Poster session Ill: 12/07 13.15 — 14.15
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SIMCor

Sca n fo r poste r Vl d eo Virtual cohort generator to generate synthetic stenosed aortic valve geometries

[=]:

Enter desired number of virtual cases
500
Choose template type

Double layer leaflets ~
Choose desired LVOT shape Choose range of angles (a) between LVOT and ascending aorta [ Extract anatomical features
No preference M Set angle range (between 0 and 70 degrees)
Enter minimum  Enter maximum Anatomicalfeatures
1. VOT diameter
2, Annulus diameter
6 3. Sinus diameter
4. AvA
- Converging 5. SThdiameter
Diverging 6. Sinus height

Enter desired number of workers in parallel pool (default 1)
1

Start

Submitted paper: generation of synthetic aortic
valve stenosis geometries for in silico trials

(Verstraeten et al. 2023) Y e—
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