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• TEE 2D/3D

• CT scan

• Angiography

• ICE 2D/3D

• CMR?
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Nome Cognome

TITOLO INTERVENTO OMNI OFFICIO AC POTIUS 

Otto CM et al. ACC Expert Consensus TAVI 2017.  

JACC 2017;69(10):1313-1346.



•Mean and Peak Transvalvular gradients

Aortic Stenosis:
echocardiographic definition
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If LVOT velocity is > 1.5 m/s or the 
aortic velocity is < 3.0 m/s, LVOT 
velocity should be considered in the 
Bernoulli Equation



Aortic valve evaluation
the role of echocardiography

• Aortic Valve assessment:

o AS severity (Valvular Area and Gradient)

o Calcification distribution,  mobility,  AR grade

o Spatial relationship of Calcium and coronary ostia

o Valvular Morphology (Bicuspid valve)

o LVOT morphology (septal hypertrophy, ...)

o Any vegetations or mobile structures

• Measurement of Aortic root diameters

• Annulus, sub-aortic/LVOT, sino-tubular junction



Bleakley C, Eskandari M, Monaghan M. 3D transoesophageal echocardiography in the TAVI sizing arena: should we do it and how do we do it?. Echo Res Pract. 2017;4(1):R21–R32. doi:10.1530/ERP-16-0041

Aortic valve evaluation:
the role of echocardiography



CT for TAVI  

Rapid volume coverage

High and isotropic spatial
resolution

Sensitive to calcium



CT PREPROCEDURAL EVALUATION
3D Volume Rendering



CT TAVI 
Planning





1  Vascular Access

2  Coronary Ostia

3  Annulus Dimensions / Sizing

4  Fluroscopic Angulation

CT for TAVI: DATA

Binder et al, J Am Coll Cardiol 2013
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Fluoroscopic intraprocedural guidance





Moderate and severe RELM

Chakravarty T. Lancet 2017; 389: 2383–92



The Mitral Valve Complex is Complex!

• It’s not round nor “D” shaped – it’s asymmetric

• It’s not flat – it’s saddle-shaped

• Its annulus is not rigid – it’s “dynamic”

• It’s not passive – it contracts, reducing valve

area during systole

• It’s a high pressure closure valve, not a high

pressure opening valve

• It’s got 24+ chords

• It’s relatively easy to block aortic outflow

• It’s easier to form thrombus on than the AV

• Its annulus changes size as the heart fails

• MR is not one disease!





Anatomic Target Device Description Main Indications Status
Reported # of 

Treated Patients

Mitral Leaflets
MitraClip Edge-to-Edge

Primary and 
Secondary MR

FDA Approved
CE Mark

>80,000

Pascal Edge-to-Edge
Primary and 

Secondary MR
CE Mark 2500

Mitral Annulus

Carillon
Coronary Sinus 

cinching
Secondary MR

CE Mark
>1000

Cardioband Direct annuloplasty
Secondary MR CE Mark

>500

Millipede Direct annuloplasty Secondary MR - >65

Chordal Apparatus

NeoChord
Artificial chordal 

implantation
Posterior leaflet 

flail/prolapse
CE Mark >1100

Harpoon
Artificial chordal 

implantation
Posterior leaflet 

flail/prolapse
- >65

TMVr targets MV leaflets, chordal apparatus, and mitral annulus.  
These devices show good safety outcomes, but improvements in ease of use and efficacy are required.

Transcatheter Repair Devices



PASCAL

21

Mitraclip



• First

• Second

Mitraclip



Utility vs. futility of MitraClip procedure according 
to severity of MR and LV systolic dysfunction

Pibarot, Philippe et al. “MITRA-FR vs. COAPT: lessons from two trials with diametrically opposed results.” European heart journal cardiovascular Imaging (2019).



Direct Annuloplasty by Cardioband

• Trans-femoral venous access 

(transeptal) – best for safety

• Supraannular fixation like in 

surgery

• Significant Reduction of 

Annular dimensions – device 

enables reduction of up to size 

28 surgical ring

• Preserves the native anatomy –

keeps future options open

500 patients treated



• Trans-femoral venous access 

(transeptal) – best for safety

• Supraannular fixation like in surgery

• Significant Reduction of Annular 

dimensions – device enables 

reduction of up to size 28 surgical 

ring

• Preserves the native anatomy –

keeps future options open

Direct Annuloplasty by Cardioband



• Procedural Planning

• Mitral annulus measurement

• No significant mitral annulus calcification

• LCx and CS distance/hinge point/angle for anchor 
deployment

• TS puncture (see beyond)

• Need for high CT quality

Cardioband Preprocedural imaging: CT



LCx distance/hinge point/angle for anchor deployment

Tissue Thickness 
(>6.5mm)

Hinge Point

Cx



Cardioband Preprocedural imaging: CT



3D TEE views for different regions

Surgical view - overview P1 P1

P1 P2 - non surgical view
P3



Cardioband-procedural steps
Imaging modalities used during different procedural steps

‣ Access

−Femoral vein

−Transseptal puncture

‣ Transseptal sheath (TSS) positioning

‣ Guide catheter (GC) positioning at the landing zone for the 

1st anchor

‣ Navigation of the GC/device deployment

‣ Size adjustment and evaluation of final result (Annular 

dimensions/ MR grade)

Echo/ Fluoro

Echo/ Flouro

Echo/ Fluoro

Echo/ Fluoro

Echo/ Flouro



Transseptal Mitral Valve in Valve 



Transseptal Mitral Valve in Valve 



Valcare Amend direct Transseptal Mitral Anuloplasty



Valcare Amend direct Transseptal Mitral Anuloplasty: 
intraoperative TEE guidance



Valcare Amend direct Transseptal Mitral Anuloplasty: results



Tricuspid valve: a complex 3-dimensional structure



Cardioband Tricuspid
Pre-procedural Planning



Cardioband Tricuspid System Intraprocedural Echo guidance

Intra-

procedural

TEE

Fluoro

ICE



Cardioband Tricuspid System: the additional value of Intracardiac Echocardiography

Advantages of ICE:

• High-resolution real-time visualization 

of cardiac structures

• Early recognition of procedural 

complications (e.g. thrombus formation)

• Avoidance of general anaesthesia

• Reduction of radiation exposure



Personalized predictive modelling for pre-operative 
TAVI planning

41
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Conclusions
• Multimodal cardiac imaging plays a central role in patient and 

device selection, before and during the VALVULAR heart disease
interventions

• Familiarization with 2D- and 3D- imaging modalities (TTE, TEE, CTA, 
MRI, and ICE) is mandatory for Cardiologist

• New imaging modalities (Fusion-imaging, predictive modeling, etc.) 
greatly facilitates the planning and execution of interventions

• the cardiac imaging field is able to envision a future of excellence, 
quality, and innovation and has outlined concrete steps to realize
this potential
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