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Commercial Tools

Tomtec MV Modeling Philips MV Modeling

Tomtec.de usa.Philips.com



SlicerHeart

Lasso et al, Frontiers in Cardiovascular Medicine, 2022.www.slicerheart.org
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Nguyen et al, JASE, 2019Nam et al, ATS, 2021.
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“There exists an opportunity, if not an imperative 
to integrate this analysis into preoperative planning 
to optimize what can be done surgically… and 
minimize long-term risks to these patients.”
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Mid 
Systole

Measurement
Mid 

Diastole

93.0 Annulus Circumference (mm) 85.7

28.0 AP distance (mm) 25.3

29.1 AL-PM distance (mm) 27.6

29.6 ALC-PMC distance (mm) 27.4

0.96 Sphericity Index (AP/AL-PM) 0.92

6.3 Annulus Height (mm) 4.8

6.2 Annulus Area (2D) (cm2) 5.51

6.3 Annulus Area (3D) (cm2) 5.6

Z score; 50th percentile 10; 1.7

Inflow Orifice Area (cm2) 1.73

150
Annulus bending angle 

(A-P) (degrees)
163

Quantitative Analysis
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Interpretation



Virtual Surgery: Atrioventricular Valves

SBL

IBL

R mural

Courtesy Reena Ghosh



Annular perimeter of each leaflet:
SBL = 46 mm
IBL = 44 mm
R Mural = 58 mm

Decrease annulus circumference to 70% 
SBL = 32 mm
IBL = 32 mm
R mural = 41 mm

Courtesy Reena Ghosh



SBL 1 - 11.4mm
SBL 2 – 4.9 mm (to strut chord)
SBL 3 – 7.4 mm (to strut chord)
SBL 4 – 15.6 mm

Annulus to top of coaptation zone
SBL 1 – 20.7 mm
SBL 4 – 29.1 mm

Native Valve Annuloplasty with Neochords

Courtesy Reena Ghosh



Report

Courtesy Reena Ghosh
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Valve Morphology in a Pressure-Loaded State: TEE

Confirmed Quadricuspid Valve
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Possible Quadricuspid Valve



Identification of mechanism(s) of regurgitation

Severe Asymmetric Prolapse of Conjoined Cusp

Courtesy Allison Pouch, UPENN



Risk stratification: repair vs. replacement
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Clinical Modeling Program, CHOP
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MRI Team, Jolley Lab



Jolley Lab, in preparation



Posterior Left Cusp Measurements

gH: 11.8 mm
eH: 4.8 mmChing et al, ATS Short Reports 2023



Atrial View Atrial View
Jolley et al, CCI, 2024



Access via Fenestration Delivery of Guide

Atrial View Atrial View
Jolley et al, CCI, 2024



Pre-intervention Post-intervention

Two Clips

Jolley et al, CCI, 2024
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WHAT IS NEXT?



Wu et al., J. Biomechanical Engineering, 2022.



Wu et al. J Mech Behav Biomat Mater. 2023.





Valve Replacement

Ring Annuloplasty

Suture Annuloplasty

TEER



Sabin et al., SB3C abstract, 2024.



Sabin et al., SB3C abstract, 2024.



Band Annuloplasty – P2 Prolapse
Original 2% Decrease 5% Decrease 10% Decrease

15% Decrease 20% Decrease 25% Decrease 30% Decrease

Laurence, Mangine et al., in preparation, 2024.





Modeling
Individualized 

Repair

In Silico
 Simulation

Physical
Simulation

Multiparameter Assessment

Images

Surgical

Transcatheter



CONCLUSION 

• Increasing use of clinical valve modeling

• Requires teams and interdisciplinary engagement

• Garbage in, garbage out

• Think multi-modality, not “my modality”

• Emerging multi-physics simulation techniques
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