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TREATMENT

Furosemide 120 mgr/day + Digoxin + Losartan + Edoxaban
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LVEF 55%
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PP 45 mmHg
TAPSE 20
TA 50 mm
Tenting: 9mm
Gap: 5 mm
VC 16 mm

Functional
massive TR 2°to
anulus dilatation

101 Ipm



Surgery ?



European Society doi10.1093/ /eurheartiehx 351
of Cardiology

l @ ESC European Heartjourmal (017) 38,2728.2791 ESC/EACTS GUIDELINES

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

Recommendations on primary tricuspid regurgitation

rgery is indicated in patients with severe
ricuspid regurgitation undergoing
left-sided valve surgery.

lrugia IT - evidencia lim

Surgery is indicated in symptomatic patients
with severe isolated primary tricuspid regur-
itation without severe RV dysfunction.

Cirugia IT aislada - cont
Surgery should be considered in patients
with moderate primary tricuspid regurgita- lla
tion undergoing left-sided valve surgery.

Surgery should be considered in asympto-

matic or mildly symptomatic patients with

. . - 1 sgyere isolated primary tricuspid regurgita- lla

Ciru gla IT — alta mortalid qg/n and progressive RV dilatation or deteri-
oration of RV function.

Percutaneous
repair techniques are in their infancy and must be further evaluated
before any recommendations can be made.

Recommendations on secondary tricuspid regurgitation

Surgery is indicated in patients with severe
secondary tricuspid regurgitation under-

going left-sided valve surgery.

Surgery should be considered in patients
with mild or moderate secondary tricuspid
regurgitation with a dilated annulus

(>40 mm or > 21 mm/m? by 2D echocar-
diography) undergoing left-sided valve

surgery.

Surgery may be considered in patients
undergoing left-sided valve surgery with
mild or moderate secondary tricuspid
regurgitation even in the absence of annular
dilatation when previous recent right-heart
failure has been documented.

After previous left-sided surgery and in
absence of recurrent left-sided valve dysfunc-
tion, surgery sho considered in patients
with severe tricuspidglegurgitation who are
symptomatic or haye progressive RV dilata-
tion/dysfunction, in the absence of severe RV
or LV dysfunction and severe pulmonary vas-
cular disease’hypertension.




500 100

[EEEEs] 12.567 pacientes sometidos repar
/ & reemplazo 2003-2014
400 -+ ¥ 80
S 5 No de pacientes sometidos a cirugia VT por IT se
z . /\ / . 5 incrementé un 48% (3100 en 2003 a 4600 en 2014)
E- 0] Bl . . .
3 s 7 /“lp<oo0l £ Mortalidad hospitalaria
2 TAELE 1 Baseline Characteristics of Patients Undergoing gl
g 200 4 Isolated Tricuspid Valve Surgery From 2004 to 2013 L 40 i 20- TV Repair (n=7132)
g‘ (Unweighted) g B [solated TVr p=063 - TVRand TVr
@ Age, yrs 62,0 (48.0.72.0) 3 BN sloated TVR p =0.58 TV Replacement (n=2062)
Female 599 (57.5) -
100 4 Race 164
Caucasian 606 (58.2)
African American 101 (9.7) T
Hispanic 59 (5.7) ;\;
0 -—| Teaching hospital 892 (85.7) o
20| Medical comorbidity g
Hypertension 512 (49.2) é
Diabetes 208 (20.0) =
Coronary artery disease 350 (33.6) E
Pacemaker/intracardiac defibrillator 116 (11.7)
Atrigl fibrillation/flutter 517 (48 7} y
Pulmonary hypertension 238 (22.9)
Chronic kidney disease 197 (18.9)
End-stage renal disease 59 (5.7)
Liver disease 80 (7.7)
Crrhosis 1G9 2003-2006 2007-2010 2011-2014
Charlson comorbidity index =2 597 (57.3)
Prior sternotamy 130 (12.5) Year

Fahad Algahtani et al. J Am Heart Assoc 2017;6:e007597
Zack. JACC 2017;70:2953-60



Conservative? Diuretics?



Median follow-up time =85y

FIRST

ECHOCARDIOGRAPHY

INDEX

ECHOCARDIOGRAPHY

none-mild TR

-1 11
n=1000)

Left-sided intervention (n=222)

Aottic valve (n=123)
Replacement (n
TAVI (n=34)

Mitral valve (n=83)
Replacement (n=12)
Repair (n=59)
Mitraclip (n=12)

Combined (n=16)

moderate-severe TR

(n=1000

Tricuspid Intervention (n=0)* Isolated leftsided Intervention (n=51) Tricuspid repair (n=66)

« Aortic valve [(n=25) * Combined with left-sided surgery (n=560)

Replatement (n=10) ¢ |solatad (n=6)
Repair (n=3)
TAVI (n=12)

Mitral Valve {in=23)
Replacement (n=5)
Regpair (n=3)
Mitraclip (n=13)

Combined (n=3)

Prihadi. EHJ 2018:39:3574-81



Interventional ?
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Cardioband Millipede DaVingi

Annuloplasty ring

ANULOPLASTIA IMPLANTE ANILLO

Forma Croi

COAPTACION VELOS

Navigate  Trisol Lux

TriC:res TricValve
REEMPLAZO ORTO/HETEROTOPICO
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/ \ Via venosa transfemoral

r Reduccion anmaL_CaLdlgband

— Marcad abril 2018) para tto IT

/ e .
faefo? \  Anillo incompleto y ajustablg
{ — \\ "% wiam
= e ey

anterior

(-28%)

» TA 36 mm

TA 50 mm

Moderate TR

Torrential TR

Sanchez-Recalde et al. Rev Esp Cardiol 2020; 73: 507-8






Phase: 90.0%

DISTANCIA DE'A1 -AO a8
' By,

Tricuspid Annulus Diastore== el etance

Area: 14.2 cm? N B AL12/3878Tmm

Perimeter: 138.2 mm Ll

Projected Perimeter: 135.2 mm }
|

i Custom Distance: 38.8 mm
73% Device Annular Coverage Max Distance: 47.0 mm
TV Perimeter (mm) 138.2 Distance: 4.0 mm

1st to Final Anchor Distance

DISTANCIA DE A15 -SC
Anchor A15 last one @ distal CS ostiur

N

Band length Implant size Mrof anchors  Max 5AT cinching
73-80 mm A 12 3.5
81-88 mm 13 4
88-96 mm 14 4.5
X 2 L& T
105112 mm

B
C
K
E
F

[] 113-120mm



Anchor A11

Anchor A3




Angio - En Face
Phase: 90.0% rnase: YU.U%

Caudal: 6° : Cranial: 5°

RCA to Annulus Distances - Diastole RCA to Annulus Distances - Systole
Pnase: Yu.U% Pnase: 4U.U%
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| 6-Month Outcomes of Tricuspid Valve @
_ Reconstruction for Patients With
Severe Tricuspid Regurgitation

Georg Nickenig, MD,* Marcel Weber, MD,? Robert Schueler, MD,? Jérg Hausleiter, MD,” Michael Nibauer, MD,"

Ralph S. von Bardeleben, MD,° Efthymios Sotiriou, MD,° Ulrich Schifer, MD," Florian Deuschl, MD,*

Karl-Heinz Kuck, MD,* Felix Kreidel, MD,* Jean-Michel Juliard, MD,**" Eric Brochet, MD,"&" Azeem Latib, MD,"'
" Eustachio Agricola, MD,’ Stephan Baldus, MD,’ Kai Friedrichs, MD,’ Prashanthi Vandrangi, PuD,*

Patrick Verta, MS Stat, DVM, MD,* Rebecca T. Hahn, MD,' Francesco Maisano, MD™

Severity of Tricuspid Regurgitation

p < 0.0001 p = 0.0020

100 m Torrential
$ 80 m Massive
E 5701 W Severe
_E B Moderate
5 40 = Mild

20 /3%
0 I

Baseline 30 Days Baseline 6 Months
N =21 N=18

100
80
60
40
20

Patients (%)

0
Baseline 30 Days

oo
o

(=2}
o

Overall KCCQ Score
) 'S
o o

NYHA Classification

p < 0.0001

p < 0.0001

N =28

W Class IV W Class Il

Baseline 6 Months
N=25

W Classll M Class|

Overall KCCQ Score

p = 0.0063

Baseline 30 Days
N=28

Baseline 6 Months
N=25

Nickening G et al. 3 Am Coll Cardiol 2019; 73: 1905-15

Distance Walked (m)

Patients (%)

6 Minute Walk Distance

Baseline 30Days Baseline 6 Months
N=23 N=20

Edema Grades
p = 0.0098 p = 0.0137
100 | el -
11%
80
60 46%
40
20

0]
Baseline 30 Days Baseline 6 Months
N=28 N=25

M Grade +++ M Grade ++ M Grade + M Absent



Carta cientifica

Resultados a medio plazo de la anuloplastia tricuspidea

percutanea con dispositivo Cardioband

Mid-term outcomes of percutaneous tricuspid annuloplasty with

the Cardioband device

100
80
60
40

20

50

40

30

20

10

I

T

ARTICLE IN PRESS

Carta cientifica/Rev Esp Cardiol. 2021 ;xx(x):xXx—xXx

GRADO DE INSUFICIENCIA TRICUSPIDE
p= 0,01
100
80

60

basal seguimiento

Cambio del drea fraccional del VD
p=0,39 20

basal seguimiento

Solano J.....Sanchez-Recalde

CLASE FUNCIONAL NYHA
p=0,084

basal seguimiento

Strain longitudinal global del VD
B p=0,51

basal seguimiento

A. Rev Esp Cardiol 2021



Candidato-ideal Cardioband™

No severe tethering

"

TR etiology (Extreme tethering)
IT predominantemente
- - 4 L .
Tethering funcional — dilatacion anular AL
&

S No tenting extremo
(<10 mm)

Jet orientation &

FEVD normal
. &

LV / RV function LVEF >30%
Pulmonary &

hypertension No HP

RV geometry

N
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S
v
"
»
’
|
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E - Reparacion velos: Triclip

XTR NTR

T 4

Cardioband

oO

w

Tricinch_—— &
DO

Septal

leaflet

-Inicialmente muchos casos ”off [abel”
Mitraclip en tricuspide
-Marcado CE (abril 2020) paratto IT
-Via venosa transfemoral




TEMP. PCTE.: 37.0C
TEMP. ETE: 39-7€
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Adult Echo
X8-2t
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/alve Registry: 249 pacientes — clip +/2 clips/paciente (AS 65% y
AS & PS 20%)

CENTRAL ILLUSTRATION: Kaplan-Meier Estimates of 1-Year Mortality
According to Procedural Failure After Edge-to-Edge Tricuspid Valve Repair

Mortality According to Procedural Success

1.0 A
Procedural success
0.8 1
Procedural failure
0.69
0.6 1
0.4 -
0.2 A
log-rank p = 0.003
0 T T T T T 1
0 60 120 180 240 300 360
Days After Procedure
No. at risk
192 166 154 131 12 97 81
57 44 40 36 30 26 22

Mehr, M. et al. J Am Coll Cardiol Intv. 2019;12(15):1451-61.

100

p <0.001 p=0.89

[ i
4+

3+

Baseline Discharge

|
4+

3+

last FU

70

%

NYHA Class, %

Exito del procedimiento: implante de clip con IT residual <2

100

Baseline

last FU

/0%




Patients (%)

No Grade
Change

01 Grade

Reduction

B2+ Grade

Reduction

85 pacientes en 21

% ‘
,\ngrior-l’(gzrior 20% (37)
N Septal-Posterior

Tt | N/

70% IT leve-mod al aho

p <0.0001

N
21%
25%

100%
80% 19%
60% 71% ‘
40%
20% 29%
_ b s
0%
Baseline 1 Year
(n=62) (n=62)

p=0.96

70%

30 Days 1 Year

(n=63) (n=63)

®m None ® Mild » Moderate  Severe ® Massive ® Torrential

Lurz et al. PCR 2020

Patients (%)

100%
80%
60%
40%
20%

0%

p <0.0001

—
5%
17%
83% |
64%
31% |

Baseline 1 Year 30 Days 1 Year
(n=65) (n=65) (n=66) (n=66)
mNYHAI mNYHATII NYHA III mNYHA IV

Mortalidad y hospitalizaciones ICC al
. aio s/ IT residual

a5 — TR Moderate or less (30 days)
~ 40— =—TR Severe or greater (30 days)
— 35—
= 30 HR[095% CI]= 0.31[0.10,1.01]
g _ 24.5%
5 25- p=0.041 (Log rank test)
5 20
= 15
T 10- 8.8%
5—
0 | | | | | | |
0 60 120 180 240 300 360 420

Time Post Index Procedure (Days)




rivalve Reqgistry

edictores fracaso técnica

1  Altura tenting (>1 cm)
« Tamano del gap (> 7mm)

Mortalidad
i1 PROCEDURAL SUCCESS
p 891+5% at 1 year
0,9 - \_\_'L‘_L:‘_'
0,8 -
_ 0.7~ _L—'\_ p=0.0037
g ¥y
§ 0,61 PROCEDURAL FAILURE
»n 0,5 69+9% at 1 year
0,4
0'3 7] At risk
0:2 7] 47 38 22 10 ® -9 : .
0,14 * & " ’ " e
: | : | i | ; | ; | ; |
0 5 10 15 20 25 30

Months after the procedure

Taramasso et al. JACC Cardiol Intv 2019; 12: 155-65
Mehr et al. JACC Cardiol Intv 2019; 12:1451-61



Heterogeneity of TR Population

Proposed classification of TR stages and potential treatment options

Percutaneous
treatment

No

Stage 1 Stage 2

Potential future target for
percutaneous options as
minimally invasive option
could change natural

history with minimal risk

Early
RV: Initial dilatation
TA: Subsequent initial
dilatation

Annuloplasty
Leaflet Approximation

Stage 3

Potential candidates for
isolated TR surgery who
could be enrolled in
upcoming IDE RCTs

Progressive
RV: Progressive dilatation
TA: Progressive
dilatation — lack of leaflet
coaptation

= Annuloplasty

Leaflet Approximation

Current group of patients
being treated in EFS if
high-risk for surgery. May
reguire combination of
annuloplasty and leaflet

Prohibitive risk and

potentially futile.
(Palliative procedures
can be considered in
highly selected patients)

device or TVR

Late

RV/TA: Progressive distortion
and subsequent further leaflet
tethering

* Leaflet Approximation
Replacement (heterotopic)
Replacement (orthotopic;
depending on RV function)

RV = right ventricle; TA = tricuspid annulus; TR = tricuspid regurgitation. Adapted from: Hahn 2018%and Latib et al. 2018.% Used with permission from Europa Digital & Publishing.



1 Reemplazo valvular ortotépico
£ — —

Navigate
B

Evoque

IAA AN o
.~

- L] °
| ‘ } Ventricular
. l o BTOSPECS {”/ \/ \V/ Y‘
3 '\ i L
W/ y
o f \w \

Lux Tricares

o~

%

pe
e




AVIGATE -

86/ 8 JPEG CR 15:1
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A TEMP. ETE: 38.1C
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« 35 Fr distal capsule
* Transyugular 42Fr
* Requires a 14-15mm VY
* 70deg articulacion
* Pericardio equino
* 36mm,40mm,44mm,48mm,52mm

Estevez-Loureiro et al. Rev Esp Cardiol 2019
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Trisol Valve — Unique Design

Addresses the Special Anatomy of the Tricuspid Annulus

vl anchoiing Systol

Large diameter

Low profile

Dome-shaped
Leaflet allows large
diameter/low profile
valve with augmented
RV closing volume

< ) TRISOLMEDICAL



Trisol Valve — Unique Design

Leaflet:

Conical shape for max leaflet coaptation Bovine
pericardium

Mono leaflet (higher closing volume)

Ventricular skirt:

Support arms sandwich effect Porcine pericardium
Atrial skirt:
Polyester
Frame Delivery system
e Nitinol self-expanding stent * Trans Jugular vein
* Conforms to native anatomy * 30Fr
* Conical shape for max leaflet coaptation * Steerable

* Anchor arms with sandwich effect e Retrievable, repositionable







-Trileaflet prosthetic valve
bovine pericardium
-Self-expandable nitinol valve
 stent consisting of an atrial disc
-1 interventricular septal anchor
- “tongue”

-2 expanded
polytetrafluoroethylene-
covered graspers

32-F catheter through a
minimally invasive right

. thoracotomy and transatrial

| s approach

aalalFlalp= alal \
Captura de pantalla K7
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Step 1. Advance Step 2. Expand brim and Step 3. Retract to annulus target and
into left atrium. align with annulus target. deploy the valve.
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St. Michael’s Hospital, Toronto, Canada

St. Paul’s Hospital, Vancouver, Canada

Columbia University Medical Center, New York

Universitaetsklinikum Mainz, Germany

Ludwig-Maximilians-Universitdt Minchen, Munich, Germany

The Heart Hospital Plano, Plano, Texas

EVvOoUE —

25 pacientes sintomaticos con IT sev en 6 hospitales

Procedural results

Technical success
- 1 unsuccessful procedure due to non-coaxial approach
- 1low placement requiring valve-in-valve (SAPIEN 3, Edwards Lifesciences)

Delivery system insertion to removal, minutes; mean (min, max) 68 (37, 101

30 day results
Safety profile N=25 NYHA functional class

Mortality 0% 00 e

Myocardial infarction 0% . 248% - - e

Stroke 0% X7 1+32% R 7P

Reintervention 0% %, 50 96%2 50 gg:

HF hospitalization 0% T 2 | [ % 25

Renal failure requiring dialysis 4% - . 3+16% i - .|

Device embolization 0% Baseline  30Days* Baseline 30Days
N=25 N=25 N=25 N=25

Conduction system disturbance
requiring PPM 0 *Mean TV gradient: 3.2 + 0.6 mmHg

Fam et al. JACC Cardiovasc Interv 2021;14:501-511
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Extremo Proximal
SVC = Superior Vers Cave (Anclaje a

IWE S isesir ¥asa Eeyvena Cava Superior)

Anillos de Nitinol

Recubiertos de pericardio
|

Dispositivo valvular
(Pilar Superior y Pilar inferior)

2
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Ifiguez et al. REC 2019
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Valvula pericardio bovino

Vaina liberacion 27 F
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CENTRAL ILLUSTRATION: Transcatheter Treatment of Severe Tricuspid
Regurgitation: Primary and Secondary Endpoints

Survival Free from Heart Failure B Overall Survival

No RCT Cirugia vs Tto médico 100 ~
No RCT Tto percutaneo vs médico __ 804 o
g
. . - —
Estudio “propensity matched case control” g 60 - & 60+
472 pac TTVT | - 4
1179 pac Tto medico g 40 - § 40 -
'S
En 268- p_areados 20 20
Menor mortalidad (23% vs 36%)
Menor re-h Ospitanzacién Log-rank 12.8 P =0.0003 Log-rank 1.0 P =0.0009
0 L) L) L L) 0 L) L ' .
(26% vs 47%) 0 3 6 9 12 0 3 6 9 12
Follow-Up (Months) Follow-Up (Months)
—— 268 169 157 107 81 —— 268 192 156 104 79
—— 268 181 160 148 136 —— 268 215 199 184 170
~—— Transcatheter Tricuspid Valve Intervention -~ Controls

Taramasso, M. et al. J Am Coll Cardiol. 2019;74(24):2998-3008.




Registros - dispositivos percutaneos reparacion/reemplazo VT excelente seguridad y eficacia

Heart team: seleccidn de pacientes y ’timing” para intervencion — fundamental IT
Mecanismo de la IT y estadio de la enfermedad — seleccion de la terapia
Mismatch entre reduccion de la IT y beneficio sintomatico

Grado IT residual se relaciona con la mortalidad

Estudios aleatorizados actualmente en marcha - posible superioridad sobre tto médico

recalde@secardiologia.es



