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Medical three-dimensional printing opens up
new opportunities in cardiology and cardiac
surgery
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improved visualization for procedural planning, but provides substantial information on the accuracy of surgical reconstruction and device
implantations. Peri-procedural 3D printing has the potential to set standards of quality assurance and individualized healthcare in cardiovascu-

Advanced percutaneous and surgical procedures in structural and congenital heart disease require precise pre-procedural planning and con-
tinuous quality control. Although current imaging modalities and post-processing software assists with peri-procedural guidance, their capabil-
ities for spatial conceptualization remain limited in two- and three-dimensional representations. In contrast, 3D printing offers not only
Improved visualuzation for procedural plannlng. but provides sd:stantial Infomﬁon on the aocuracy of st.rglcal reconstruction and device

lar medicine an Nowadays. a variety of dimcal applications are avallable showmg how accurat.e 3D computer reformattmg and

physmal 3D pnntouts of native anatomy, embedded pathology, and implants are and how they may assist in the development of innovative

therapies. Accurate imaging of pathology including target region for intervention, its anatomic features and spatial relation to the surrounding

structures is critical for selecting optimal approach and evaluation of procedural results. This review describes clinical applications of 3D

printing, outlines current limitations, and highlights future implications for quality control, advanced medical education and training.

Keywords 3D printing * Structural heart disease * Congenital heart disease * Cardiac surgery ¢ Interventional
cardiology
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Stereolithography 3D Printer

Left atrlal appendage occlusion simulation based on three-
dimensional printing: new insights into outcome and
technique
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« LAA-Print Registry »
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Unique Protocol ID:* RECHMPL17_0230
PR Use lay language.
Brief Title: Left Atrial Appendage Occlusion Guided by 3D printing
Acronym: LAA-Print registry

National Longitudinal Registry for Mid-Term Clinical Outcome
o % And Procedure Efficacy Evaluation In Using A Novel

Official Title: Preprocedural Planning Method For Left Atrial Appendage

Occlusion Guided By 3D Printing

B Observational Supported by : Boston, Philips,

Study Type:” ) Interventional region Occitanie, AG2R fondation
— O Expanded access

» First prospective study evaluating
3D printing in structural heart (LAAC)

» Large (>200patients), multicentric,
(16 centres)

e Clinical aim: to predict procedural
risk

o to Improve Safety: by decreasing
operating time and complications
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Percutaneous pulmonary valve implantation
in large right ventricular outflow tract
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Serial testing : AVPII, ASD, PDA, AVPIII

Operators: Dr Victor Tadros Dr Sebastien Armero Dr Vlad Ciobotaru
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“FFPP-Print” Registry

CLINICAL RESCARCH

Multimodality imaging guidance for L)
percutaneous paravalvular leak closure:
Insights from the multi-centre FFPP register

Imagerie muiti-modalités des fuites paravalvulaires : données de
"observatuire mullicentrique FFPP
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Pre-tested 3D printing Implanted Removed Final

FFPP-Print Registry Choice Choice

AVPII, ASD, PDA, AVPIII AVPIIl 12mm 0 AVPIII 57min

AVPIII 10/14 ’
®&= = =

Case 2 AVPII AVPIII 9/14  AVPIII AVPIII +AVPII ASD AVPIlI+ AVPII  100min

Case 1
PVL Mitral

PVL Mitral ASD ’ 10/12mm
Case 3 AVPIIAVPIIl 10/14 none AVPIIl 10/14 AVPIII14 AVPIII . 105min
PVL Aortic | Emergency
X & o o

. / . - . .. disc blocked
Case 4 AVPIII AVPII ‘& VSD16mm VSD8mm VSD8mm VSD16mm 90min
IVC VSD8/12/16mm 16mm
POStTAVI ¢ . . & 6& di 6&
Case 5 AVPIl 8/12mm AVPII AVPII 0 AVPII 50min
PVL Aortic
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3-Dimensional-Printed Models for
TAVR Planning
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3DPrinting ongoing development:

Co-development : Software for STL tools: 3D model ISP10 Philips
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Conclusion:
The key of a better treatment is anticipation

« Percutaneous procedures are going to increase and need multi modality
Imaging :

« However, uncertainty may exist in Decision-making process or planning.

« 3D-printed patient-specific adaptive and flexible models improve device
sizing, by incorporating all anatomical variations.

e the use of 3D models permits critical preprocedural planning of the
optimal procedure. This can potentially lead to improved patient
outcomes.

e 3D printing allows a real time devices testing (high predictive value)
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Jacqueline Saw
Denver TCT 2017

| used to think of 3-D printing as a toy, but |

really do think now that there is utility.

Gilles Levy

Cardiologie Interventionnelle, Clinique du

Millenaire, Montpellier

Grand merci pour la piéce anatomique de
cette anomalie coronaire.

C'est trés didactique.
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Conclusion:
3D printing leads to a paradigm shift in operating process

3D Printing
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Cardio-
Interventionals visualisation Imaging

Multi-modality
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