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Introducción

• Es un problema frecuente

• Esta presente en el 50% de los ptes con IM

• Es funcional en el 80%

• La mortalidad quirúrgica es alta (8-20%)

• El pronóstico no es claro

Nickening TVT 2018. 



Tipos de IT y Pronóstico



Tipos de IT: definidos por compromiso de aparato valvular

Daño del aparato 

valvular

Ej: Prol VP

2ria a dil. VD, tethering

valvar, déficit de 

coaptación

Asociada a dilatación de 

AD y presencia de FA



.

Distribution Patterns of TR in the comunitty

Stewart W. JACC Imaging 2019



Causas de IT

• PRIMARIA
• Congénitas:

• Ebstein’s Disease

• Adquiridas: 
• La más común es la Iatrogénica (Devices)

• Endocarditis

• Otras

• SECUNDARIA 

• 90% de las IT son secundarias o funcionales

• Causas Más Comunes:
• Enfermedades de corazón izquierdo

• Valvulopatías o miocardiopatías

• HTTP
• Menos comunes:

• Enfermedad primaria de VD: DAVD, IAM VD

• IT aislada: inicialmente tamaño y FSVD 
normales
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✓ Only 2 Ptes received Tricuspid Surgery during F-Up for severe TR
✓ All with non-controlled symptoms

Linearized Yearly Mortality by TR Clinical Context
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Hoke U, Auger D, Thijssen J, et al.  Significant lead-induced tricuspid regurgitation is associated with poor

prognosis at long-term follow-up.  Heart 2014;100:960–8.

Significant Lead-Induced TR 

Hospitalization & Death



Evolución de IT luego de Reparación Mitral

Nickening TVT 2018. 
Schuler et al. Clin Res Cardiol 2016

Sobrevida



Impacto de la IT luego del MitraClip en VM

Sorajja, el al. JACC 2017 
Grayburn TVT 2018



How to give BAD NEWS to your 

Patient ??!       



Imágenes



Eco 3D: 
permite identificar mejor las  valvas en comparación a 2D 

✓ Morfología y movilidad 
✓ Aparato subvalvular
✓ Mecanismo IT
✓ Grado: área de VC

Vista Auricular Vista Ventricular 

3-D Echo



Para estudiar la relación entre la evoluc de la sev de la IT y los resultados a largo plazo post tto percutaneo se propuso 
una nueva clasificación de los tipos de IT incluyendo:  “masiva” and “torrencial” grado de IT

Proposed New Grading for TR 



The new  concept of “masive” and “torrential” gade for TR was intyroduced to evaluate post 
TTVR

Proposed New Grading 
for TR 



Indicaciones de Tratamiento



Indicaciones de Reparación Tricuspídea

ACC/AHA 2014 Guidelines NR LOE

IT Severa en el momento de una Cirugía de Válvulas izquierdas

IT Leve, Moderada o severa en el momento de una cirugía de 
Válvulas izquierdas con un anillo dilatado ( > 40 mm o > 21 
mm/m2) o evidencia de ICD previa 

IT moderada e Hipertensión Pulmonar en el momento de una 
Cirugía de Válvulas izquierdas (sin anillo dilatado)

Reoperación por síntomas persistentes causados por IT severa 
aislada en un pacientes con Cirugía Previa sin Hipertensión 
pulmonar severa o disfunción del VD 

I

IIa

IIb

IIb

C

B

C

C

J Am Coll Cardiol 2014 ;63:e57-e18



Indicaciones de Reparación Tricuspídea

ESC/EACTS 2017 Guidelines NR LOE

IT Severa en el momento de la una Cirugía de Válvulas 
izquierdas

IT Leve, Moderada en el momento una cirugía de Válvulas 
izquierdas con un anillo dilatado ( >40 mm o > 21 mm/m2) 

Después de una Cirugía de Válvulas izquierdas:  IT severa 
sintomática o con progresiva dilatación del VD en ausencia de 
disfunción de válvulas izquierdas, disfunción del VI o VD y de 
Hipertensión Pulmonar Severa.

IIa

I

IIa

C

C

IIa

C

Eur Heart J 2017;0:1-53



USA in-Hospital Mortality for Isolated Tricuspid

Valve Surgery 2003 to 2014

Asmarats L. J Am Coll Cardiol 2018;71:2935–56 



✓ Anuloplastia tricuspídea:

✓ Elección en IT funcional

✓ Mejora la coaptación valvar x corrección de dilatación y geometría anular

✓ Con sutura o anillo

✓ A los 5 años de anuloplastia:

Incidencia de IT moderada o severa:

10% con anillo y entre 20-35% con sutura

Resultados de la Cirugía



Risk Factors for Recurrence



Potential Rol for Transcatheter 

Interventions:

TTVR



Transcatheter Tricuspid Valve Repair: 
TTVR

✓ Alternativa para pacientes con alto riesgo quirúrgico

✓ La mayoría de los dispositivos están en fase temprana de
evaluación

✓De acuerdo al mecanismo de la IT por el ecocardiograma:
tipo de tto percutáneo

28



29

TTVR: Potenciales indicaciones

• Pacientes con IT severa , cirugía cardíaca previa , 
rechazado por elevado riesgo quirúrgico

• Pacientes con IT severa funcional , progresiva
disfunción del VD con ICD asociado a síntomas en los no 
estaría indicada la reparación aislada de la IT 

• Pacientes con IT severa y valvulopatías izquierdas 
sometidos a implantes percutáneos.

Hahn R Circ Cardiovasc Imaging 2016;9:e005332

Rodés-Cabau et al. J Am Coll Cardiol 2016;67:1829-45



Tang TVT 2018

Percutaneous Tricuspid Valve Repair: PTVR Devices





First Human Report on 
Percutaneous Repair for 

Functional Tricuspid 
Regurgitation with the 

Mitralign System 

JAmCollCardiol2015;65:1190–5 

Schofer et al. J Am Coll Cardiol. 2015;65:1190–5 



34
Hahn R, et al. 



MitraClip

Tamarasso TVT 2018



Lurz EuroIntervention 2018;14:e290-e297

42 PTS   STS 8,1

11 Ptes MC Triscuspídeo

31 Ptes combinado

Evolución a 30 días



Nickening Circulation 2017;135:1802–1814



Evolución a 30 días

Nickening Circulation 2017;135:1802–1814Tamarasso TVT 2017



RA area: 40cm2

PISA: 11 mm

Vena contracta: 10 mm

EROA: 0.61cm2

Regurgitation volume: 55ml/beat

sPAP 42 mmHg

sPAP:   35mmHg

mPAP:  22mmHg

PCWP: 15mmHg

TAPSE: 25 mm

Vena cava inferior: 2,6 cm

Clipping for TR. Triluminate Trial.

Courtesy Dr Nickenig



Courtesy Dr Nickenig



Results: Symptomatic and functional changes

NYHA class 6 minutes walking

distance

6minutes walking test

baseline

6minutes walking test 30 days

p=0.007

4	6	

33	

73	

63	

20	

Baseline	 Follow	up	

NYHA	I	 NYHA	II	 NYHA	III	 NYHA	IV	

p<0.001	p<0.001

Baseline Follow up

345

245

145

45

m

Circulation. 2017;135:1802–1814. DOI: 10.1161

Transcatheter Treatment of Severe Tricuspid Regurgitation With the Edge-to-Edge MitraClip 
Technique



Combined Mitral and Tricuspid Versus Isolated Mitral Valve 
Trancatheter Edge-to-Edge in Patients With Symptomatic 
Valve Regurgitation at High Surgical Risk 

Besler J Am Coll Cardiol Interv  2018;11:1142–51

Ptes: 61

TMTVR: 27

TMVR: 34

FEY <45%: 39%

STS: 4,7%

Hospitalización por IC



Besler J Am Coll Cardiol Intv 2018;11:1119–28

117 Ptes  STS 5,3%

74 Clip Tricuspídeo y Mitral

Éxito del Implante 95 Ptes

MortalidadMortalidad e Intern IC Internación por IC



Hausleiter TCT 2018

249 Ptes

One-Year Outcome After Edge-to-Edge Valve Repair for 
Symptomatic Tricuspid Regurgitation: Results from the 

TriValve Registry



TriValve Registry: In-Hospital Outcomes

Hausleiter TCT 2018



TriValve: 12-month Follow-UP

Hausleiter TCT 2018

Peripheral Edema 84% vs. 26% p<0,001



TRILUMINATE CE Mark Trial
“Clip based” Tricuspid Valve Repair System

• Echocardiographic TR reduction ≥ 1 grade at 30 days post-
procedure

• A composite of Major Adverse Event (MAE) at 6-months

Primary 
Endpoints

Trial Design

▪ Prospective, Single Arm, Multi-Center Trial

▪ 85 subjects will be enrolled at up to 25 sites across 

Europe and US

Trial Objective
▪ To Evaluate Performance in Symptomatic Patients with 

Moderate or Greater Tricuspid Regurgitation

First Patient In:  8/2017

Nickenig G, Lurz P, von Bardeleben S, et al. EuroPCR 2019 



TRILUMINATE CE Mark Trial
“Clip based” Tricuspid Valve Repair System

Nickenig G, Lurz P, von Bardeleben S, et al. EuroPCR 2019 

Baseline Characteristics

Variable All Patients (n=85)

Age, mean (years) 77.8 ± 7.9

Male / Female (%) 34% / 66%

Hypertension 86%

Prior MI 17.6%

A-fib 92%

Prior Aortic Intervention 11%

Prior Mitral Intervention
Replacement – Surgery
Replacement – Percutaneous
Repair – Surgery
Repair – Percutaneous
Other

33%
25%
7.1%

28.6%
32.1%
14.3%

CRT/ICD/PPM 14%

Renal Disease 46%

Diabetes 22%

Variable All Patients (n)

RV End Diastolic Dimension (cm) 5.27 ±0.67 (81)

NYHA FC III/IV 75%

EuroSCORE II 8.6 ± 10.9%

LVEF 59.39 ± 8.09% (73) 

TAPSE 1.44 ± 0.31 (79) 

PA Pressure, systolic (mmHg) 38.9 ± 16.0

6MWT (m) 277.47 ± 137.20 (76) 

BNP 534.13 ± 353.84

NT-proBNP 3626.78 ± 13579.21

Tricuspid Regurgitation Grade
Moderate
Severe
Massive
Torrential

6% (5)
29% (24)
29% (24)
37% (31)
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TRILUMINATE CE Mark Trial
“Clip based” Tricuspid Valve Repair System

Nickenig G, Lurz P, von Bardeleben S, et al. EuroPCR 2019 

Procedural Outcomes Procedural Data 

Parameter TVRS

Implant Success Rate1 100%

Acute Device Success2 (n) 100%

Acute Procedural Success (APS)3 91.6%

Device Time, min (n) 75.2±49.4 

Total Procedure Time4, min (n) 152.7±57.8

Fluoroscopy Duration, min (n) 23.3±17.8  
1 Successful delivery and deployment of the Clip(s) with achievement of leaflet 

approximation(s) and retrieval of the delivery catheter
2 Successful access, delivery of the Clip and removal of device delivery system, with no 

additional unplanned surgery or re-intervention.  
3 Successful implantation of the TVRS Clip with at least 1 grade reduction in TR severity as 

determined by the Echocardiography Core Laboratory (ECL) assessment of a discharge 
echocardiogram.

4The time elapsed from the first of any of the following: intravascular catheter placement or 
trans-esophageal echocardiogram (TEE), to the removal of the last catheter and TEE.

Procedural Data
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4
1 Clip (20%)
2 Clips (47.1%)
3 Clips (28.2%)
4 Clips (4.7%)
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5
37
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TRILUMINATE CE Mark Trial
“Clip based” Tricuspid Valve Repair System

Nickenig G, Lurz P, von Bardeleben S, et al. EuroPCR 2019 

Device Effectiveness

2
9

30

41

TR Change at 30  Days (N=82)

 -1 Change

0 Change

1 Change

  2 Change

Results - Device Effectiveness

4%

28%

6%

25%

29%

29%

29%

10%

37%

5%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Baseline (N=84) 30-day (N=83)

TR Grade

None Mild Moderate

Severe Massive Torrential

86.6% showed at least 1 grade improvement at 30  

days. The 97.5% lower  confidence limit was 77.3%, 

which is greater  than the per formance goal of 35%, 

thus the pr imary effectiveness endpoint is met. 

≥ 57%

6%



TRILUMINATE CE Mark Trial
“Clip based” Tricuspid Valve Repair System

Nickenig G, Lurz P, von Bardeleben S, et al. EuroPCR 2019 

Clinical Outcomes Results - Clinical Outcomes

0

20

40

60

80

100

120

Baseline 30-day

KCCQ Score*

0%

20%

40%

60%

80%

100%

Baseline 30-day

NYH A Functional Class

Class I Class II Class III Class IV

n=57

n=4

n=21

n=47

n=16

n=18

≥ = 14.20 ± 16.74
p < 0.0001 

(paired, n=83)

p < 0.0001 (paired, n=82)

NYH A I / I I :

25.6%

NYH A I / I I :

80 .5%

*5 pt improvement is considered clinically meaningful
MVARC recommends 10 point improvement for MR
61% of patients experienced >10 point improvement



TRILUMINATE CE Mark Trial
“Clip based” Tricuspid Valve Repair System

Nickenig G, Lurz P, von Bardeleben S, et al. EuroPCR 2019 

Device Safety Results –Device Safety
Event (n)

Major Adverse Event (MAE) through 30-day 1

Cardiovascular Mortality 0
Myocardial Infarction 0
Stroke 0
New Onset Renal Failure 1
Non-elective CV surgery, TVRS           
Device-related AE

0

Other Clinical Safety Endpoints
All-cause Mortality 0
Major Bleeding1 6
Pulmonary Thromboembolism 0
New Onset Liver Failure 0

New Onset Atrial Fibrillation 1
Single Leaflet Device Attachment2 5
Embolization 0
Tricuspid Valve Mean Gradient ≥ 5mmHg

3 4
1 Subjects were reported  drop in hemoglobin of 3-5 g/Dl (BARC Type 3a)
2 Subjects TR severity and clinical symptoms did not worsen, as compared to baseline.  No additional 
intervention was needed.
3 Subjects did not present with clinical symptoms. No additional intervention was needed.

30 -day data demonstrate no r isk for  

death, stroke, myocardial infarction, 

endocarditis requir ing surgery, or  non-

elective cardiovascular  surgery, 

therefore there is no safety concern. 



PASCAL System
First in Man Experience

R Von Bardeleben S TCT 2018



PASCAL System
First in Man Experience

Evolución a 30 días

Von Bardeleben S TCT 2018



PTVR:

Annulus Reduction



1
Transfemoral 

Approach
2

System 

Insertion
3

Implant 

Deployment
4

Implant Size 

Adjustment

Edwards Cardioband Tricuspid Repair Procedure

CAUTION:  Investigational device, limited by Federal (or United States) law to investigational use. 

Exclusively for Clinical Investigation. Not approved for sale in any country.

Courtesy G Nickenig



Pre-Reduction Post-Reduction

Bonn University Hospital

Edwards Cardioband Tricuspid Repair System

Transcatheter Tricuspid Valve Repair Fluoroscopic View

CAUTION:  Investigational device, limited by Federal (or United States) law to investigational use. 

Exclusively for Clinical Investigation. Not approved for sale in any country.

Courtesy G Nickenig
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*P<0.01

N=26

Edwards TRI-REPAIR Study 
17% average reduction in septolateral diameter by core lab

44.4±4

(34.8-52.2)

37±5

(29.8-45.3)

Data not fully monitored, subject to change

1/30 death

1/30 Stroke
Courtesy G Nickenig. TCT 2017



Sustained echo improvement at 6 months by Core Lab1 (paired analysis)

TRI-REPAIR Study

1 Rebecca T. Hahn, MD  – Cardiovascular Research Foundation 

Courtesy G Nickenig. TCT 2017



Courtesy G Nickenig. TCT 2017

Sustained functional improvement at 6 months 
(paired analysis)

TRI-REPAIR Study

6MWT - 6 Minute Walk Test, KCCQ - Kansas City Cardiomyopathy Questionnaire, NYHA Class - New York 

Heart Association Functional Classification

Courtesy G Nickenig. TCT 2017

Sustained functional improvement at 6 months 
(paired analysis)

TRI-REPAIR Study

6MWT - 6 Minute Walk Test, KCCQ - Kansas City Cardiomyopathy Questionnaire, NYHA Class - New York 

Heart Association Functional Classification



PTVR:

Valve Replacement



NAVIGATE Transcatheter Tricuspid Valve Replacement… 
Early Findings – Technology and Clinical Updates

Components Specifications

• Temperature Shape Memory NiTinol Tapered Stent 

• Height profile 21mm, Truncated Cone configuration

• Annular Winglets for secure anchoring of  TV annulus and tricuspid valve leaflets 

• Sizes = 36mm, 40mm, 44mm, 48mm, and 52mm.

• Chemically Preserved  Xenogeneic Pericardium

• Presently 35F at the distal capsule

• 24F catheter shaft

• Two degrees of motion at tip

• 80° Articulation

• Controlled Valve Release

• The delivery use the same valve configuration 

Delivery System



Trans Jugular Requirements

8cm



Right Atrial Access

• Pledgeted purse-string suture in 
lateral right atrial wall closed

• Right diaphragm retracted down to 
expose the site of the pure string



Intra-procedural TEE – initial valve deployment

Atrial brim exposed



Final Result

• Trivial central and trivial 

paravalvular regurgitation

• Peak/mean transtricuspid gradient 

= 1.5 and 0.3 mmHg



Edwards FORMA Tricuspid Valve Repair System

Perlman TVT 2018



PTVR:

Valve-in-Valve



Aboulhosn, J Am Coll cardiol Interv J Am Coll Cardiol Intv 2017;10:53–63



Transcatheter Tricuspid Valve 
Replacement:

Valve-in-Valve Procedure

@omendiz www.fundacionfavaloro.com



Clinical History (174529)

• Female 44 years old.

• Previous History:

• COPD  (moderate-severe, FVC 66%)

• 2005, Endocarditis requiring Tricuspid valve replacement 
(mechanical).  PPM implantation (changed in 2016)

• 2012 reoperation because severe Prothesis Dysfunction. 
Tricuspid Valve Replacement (Epic Nro25)

• Clinical Presentation:

• Congestive Heart Failure (Fatigue Edema). FC II-III



Clinical History (174529)

• Echo-Doppler Evaluation:

• LVEF: 50%

• RV: Normal Volumen; Severe systolic Dysfunction

• RA; Severe dilatation.

• Tricuspid Valve Disease: 

• Gradient Max=14mmHg Medium=10mmHG

• Moderate regurgitation



Clinical History (174529)

• CT-Scan Evaluation:

15mm



V-in-V Tricuspídeo

E. SAPIENS #23



Evolución a 30 Días

Pte asintomática



Conclusiones

• La IT es una enfermedad más frecuetne de lo que sabíamos 
hasta hace tiempo

• Actualmente hay múltiples dispositivos en desarrollo

• El tratamiento percutáneo es factible y seguro con diferentes 
tecnologías

• Los resultados en el corto y mediano plazo son alentadores

• La curva de aprendisaje es lenta y compleja


