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• TTE
• TEE (2D/3D)
• ICE (3D)
• CCT
• Fluoroscopy
• CMR
• Navigation/Fusion imaging

Multi-modality Imaging for diagnosis of TV disease and 
guidance of transcatheter therapy



How to evaluate TR for transcatheter
procedures?

1. What is the grading of TR?

2. What is TR mechanism?

3. Is the anatomy of TV feasible for transcatheter treatment options?

4. How is the RV function and pulmonary pressures?



How to assess TR severity?

Lancelotti et al. European Heart J Cardiovascular Imaging 2013



TR Grading: the old classification
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Lancellotti P et al. European Association of Echocardiography recommendations for the assessment of valvular regurgitation. 
Part 2: mitral and tricuspid regurgitation (native valve disease). Eur J Echocardiogr 2010;11:307–32.



TR Grading: work in progress for a new 
classification!
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RT Hahn and JL Zamorano. European Heart Journal -Cardiovascular Imaging (2017) 00, 1–2
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EROA 3D 60mm2

3D Color TEE (VC area, EROA)



The clinical need of a new TR grading system

Not yet?!       

Eur Heart J Cardiovasc Imaging. 2017 Dec 1;18(12):1342-1343.

Go       Go!? 

Sorry too late.. 



How to evaluate TR for transcatheter
procedures?

1. What is the grading of TR?

2. What is TR mechanism?

3. Is the anatomy of TV feasible for transcatheter treatment options?

4. How is the RV function and pulmonary pressures?



EuroIntervention 2021;17:791-808. DOI: 10.4244/EIJ-D-21-00695



Pathophysiologic Subdivision 
of Tricuspid Regurgitation
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Primary TR

1
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D TEE versus 2D TEE

CIED related TR



D TEE versus 2D TEE

Impingement of ICD lead between posterior and septal leaflets

CIED related TR



2D TEE                              Simultaneous B-plane +/- ColorDoppler

Impingement of posterior leaflet by ICD lead and lesion/flail of septal leaflet
following lead estraction for endocarditis

CIED related TR



CIED related TR

2D TEE   DE         -/+               ColorDoppler TGX Short axis

Impingement of posterior leaflet by ICD lead and lesion/flail of septal leaflet
following lead estraction for endocarditis



STR
TA dilatation versus leaflets tethering
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Increase of the distance between the AoV
and the anteroposterior commissure



STR 
(AF)

2
2

EROA: 50mm2



ant

post

sept

➢ 40 mm/21mm/mq

TTE/TEE in diastole

(S – A/P)

➢ 70 mm

(intra operative sizing)

A-S to A-P commissure



TEE 3D (MPR) versus TEE 2D(TG)

2
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L’eco3D permette di :

• Vedere contemporaneamente tutti e tre i lembi TV sia dal versante atriale (en face view)
che da quello ventricolare

• Misurare l’annulus (a livello delle commissure AS-AP)



How to evaluate TR for transcatheter
procedures?

1. What is the grading of TR?

2. What is TR mechanism?

3. Is the anatomy of TV feasible for transcatheter treatment options? 

4. How is the RV function and pulmonary pressures?
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Transcatheter Tricuspid Solutions



28

Transcatheter
Tricuspid
Solutions

ORTHOTOPIC HETEROTOPIC
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TriValve Registry
January 2014 – May 2018

N = 472

Taramasso et al, J Am Coll Cardiol Intv 2019



Echocardiographic Imaging for PreProcedural
Planning of Transcatheter TV Interventions

Patient planning include transthoracic (TTE) and transesophageal echocardiography (TEE) transthoracic (TTE)





Essential Procedure References-
Anatomical Landmarks

Landmarks used to orient on echo:

- Aorta
• Septal-Anterior Commissure in TGSX or in 3D

- Coronary Sinus
• Septal-Posterior Commissure

Taramasso et al. Interv Cardiology Review 2017



2TTE: Parasternal inflow views/RV Inflow View
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SL: septal leaflet
AL: anterior leaflet
PL: posterior leaflet (mural)

Hahn et al. Circ Cardiovasc Imaging.2016
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2TTE: Parasternal short axis views

SL: septal leaflet
AL: anterior leaflet
PL: posterior leaflet (mural)

Hahn et al. Circ Cardiovasc Imaging.2016
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2TTE: Apical chamber views

Hahn et al. Circ Cardiovasc Imaging.2016

SL: septal leaflet
AL: anterior leaflet
PL: posterior leaflet (mural)



TEE: Multilevel imaging of TV

SL: septal leaflet
AL: anterior leaflet
PL: posterior leaflet

Hahn et al. Circ Cardiovasc Imaging.2016

ME DE

TG
DT



TEE (2D/3D MultiD)
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SIMULTANEOUS BIPLANE VIEW
TV Commisural «Home»View

RV inflow-outflow view at 60°

Mid-esophageal 
(4-chamber view at 0°)

Posterior-Septal CoaptationAnterior-Septal Coaptation



TEE 3D (MPR) versus TEE 2D (TG)
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If 3D imaging is adequate to see the leaflet tips, measurement of leaflet lengths, 
coaptation gaps, and color Doppler vena contracta width or area at the 

site of malcoaptation can be performed using 3D multiplanar 
reconstruction (either real time or offline). 



The anatomic variability of the TV

4
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Hahn RT, Weckbach LT, Noack T, et al. Proposal for a standard echocardiographic tricuspid valve nomenclature. JACC Cardiovasc Imaging 2021; 14:1299-305.



TEE (2D/3D MultiD)

Distal(Deep)-esophageal view 

• GE junction
• Eliminates LA from view
• Closer to TV

Simultaneous Biplane View



RV function
(2DTTE, 3DTTE, DTI, RV longitudinal Strain)



RV function: 3D methods
Volumes/EF%/Stroke volume 



EuroIntervention 2021;17:791-808. DOI: 10.4244/EIJ-D-21-00695



General eligibility criteria for T-TEER
Severe TR: (VC width >7 mm, EROA >40 mm2, RV >45 ml)
No severe LV dysfunction (LVEF <30%)
No severe RV dysfunction
No severe PAH (systolic PAP < 60 mm Hg)

Specific TriClip eligibility criteria, views, and measures
Use mid- and deep-esophageal and transgastric (short- and long-axis) views

Secondary TR with normal leaflets or primary TR with valve prolapse
• Coaptation depth <10 mm
• Coaptation gap <7.2 mm (ideally <4.0 mm)using MitraClipNT
• CGS ≤8.4 mm using MitraClip XTR 
• Leaflet length >10 mm
• Location of main TR jet: central/antero-septal
• No pacemaker leads or no interaction between pacemaker leads and tricuspid valve leaflets



Key message: for progressed right heat disease Tricvalve/TRICENTO 
can be a therapeutic option

CAVI (Tricvalve) or Tricento
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TriCento

Transcatheter solution for patients with
advanced TV disease

TricValve
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• 84 y, female
• Pulmonary hypertension, dyslipidemia
• Permanent AF
• Diabetes type 2
• IRC IV stage
• Actually NYHA III
• B-blockers, spironolactone 50 mg, 

furosemide 125 mg, apixaban 2.5 mg x 2, 
atorvastatin 40 mg

ECHO TTE
• FE 60%
• IM 1+/4+
• IT 4+/5+
• RA and LA dilatation
• Severe RV dilatation
• TAPSE 18 mm
• PAPs 50 mmHg
• IVC dilatation (21 mm)
• Large septolateral coaptation gap (12 mm)
• Unfavourable anatomy for Triclip

TRICENTO

Almost 70 implants worldwide
Cardiologia Vanvitelli 6 implants
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Key message: for progressed right heat disease TRICENTO can be a therapeutic option

CAVI (Tricento)
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TRICVALVE

Almost 470 implants worldwide
Cardiologia Vanvitelli 3 implants
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• 75 y, male
• Pulmonary hypertension, Permanent AF
• Diabetes type 2
• IRC III stage
• Actually NYHA III
• IT 4+/5+
• Pleuric effusion
• Ascites
• Not responder to medical therapy
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Pulmonary Artery Right Ventricle

Right Atrium Inf. Vena Cava



RV function and… pulmonary pressures?

RV-PA coupling 

– TAPSE/SPAP ratio (echocardiography) 
– Invasive measurements (right heart catheterisation) 



The right time to interview on TV 

Right time for 
procedure, is based on 

mainly clinical
judgment!

Maurizio Taramasso et al. J Am Coll Cardiol Img 2019; 12:605-621



• L’Imaging della TV è spesso challenging!

• Pianificare una procedura di correzione
(percutanea/chirugica) della IT prevede un
valutazione anatomica, morfologica della TV e
funzionale precisa che non può basarsi solo
sull’Eco2D(TTE/TEE) ma deve avvalersi anche di
tecniche imaging più avanzate.

Grazie per l’attenzione! 

Conclusioni



Thanks for the 
attention


