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La Valvola Tricuspide
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CENTRAL ILLUSTRATION Appreciating the Complex Anatomy of the TV Anatomy Is Essential to Understand the
Pathophysiology of Tricuspid Regurgitation

QPLACES]

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIE

A View from Above B View from Front

B

Pulmonic

Right
Atrium

Left

Right Atrium

.
o Coronary Direction of Right /%~ i
Atrial Dilatation ~j' [ it
L AV Node = Valve
Tricuspid _\e— i
- Direction of Annulus IS Left
e\ Tricuspid % Ventricle
[} Annular
»: Dilatation
. \
Wil < FTricuspid Trauspid s, IS irecton o
valve 4 valve Septal Bowing
)
Direction of Right
Ventricular Dilatation &
. ' o Right Ventricular  Interventricular
. C
Opened right ventricle:anterior view Y Free Wall

Sinus Septum

Dahou, A. et al. J Am Coll Cardiol Img. 2019;12(3):458-68.

3 Membranous septum
v . =TT

| Non-branching AV bund e]

Left bundle branch

Penetrating§
S AV bundle :
2 Y gL,
Right bundle _~ &
branch =/ :

&
STV b
i

ot

¥ &

Compact
AV

'
|
i

Tendon of
Todaro

Coronary sinus

W

CONGRESSO RoMA, 25 - 27 Giugno 2026



"\ UEVOLUZIONE DELLA CONOSCENZA DEL CUORE DESTRO

“ E DELL'IMPORTANZA DELLA VALVOLA TRICUSPIDE

Dai pionieri della cardiologia pediatrica alle riparazioni transcatetere: conoscenza, imaging e innovazione

| PIONIERI COMPRENDERE IL CUORE DESTRO LE PRIME RIPARAZIONI CONOSCENZA E FISIOPATOLOGIA ~ EVOLUZIONE DELL'IMAGING NUOVA ERA:

1950-1970 E LA TRICUSPIDE TRANSCATETERE DEL CUORE DESTRO 2005-2020 DISPOSITIVI PERCUTANEI AVANZATI
- 1970-1990 1990-2000 2000-2015 2015-0GGl
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ABRAHAM M. RUDOLPH o OSFUNZIONE & v o
(1920-2070) VENTRICOLARE DX
sk i Dalla “valvola dimenticata™ fipteaziond parcigee . ECO 3D, strain, specide-tracking, Dai sistemi edge-to-edge ai device
Visione pionieristica alla consapevolezza della sua in pazient! peciatrici ¢ adulk ot e e alut e integrata della tricuspide, nuloplasti I
in i B misur
del cuiore destro rilevanza clinica nel determinare dai primi device (PTMC, valvuloplastiche)  interazione ventricolo-vahola-atrio-CROOZIONE oy ot o o P S T SO
e delle cardiopatie congenite : : alle t he di edge-to-ed: T dell'anello e del ventricolo destro per una malattia complessa e
sintoml, prognosi ¢ outcome o per una migliore selezione del paziente multi-meccanismo
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b e : SR : y LA TRICUSPIDE NON E PIU
@' OBIETTIVO COSTANTE: migliorare i sintomi, la qualita di vita e la sopravvivenza A UNA VALVOLA DIMENTICATA:

attraverso una comprensione sempre piu profonda e terapie sempre meno invasive E UNA FRONTIERA ATTIVA
DELLA CARDIOLOGIA

CONOSCENZA E FISIOPATOLOGIA EVOLUZIONE DELL'IMAGING [ INNOVAZIO

Dilatazione o Malattis spesso secondaria ma £CO 2D ECO 30 STRAIN 40 FLOW EDGE-TO-EDGE ANULOPLASTICA ANULOPLASTICA SISTEMI
amdere FULL VOLUME VENTRICOLO DX MRI (REPAIR) DIRETTA INDIRETTA DI NUOVA GENERAZIONE
/ con impatto prognaostico primario
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ventricolare dx
* “Treat the tricuspid, save the right .
ventricle” ging multimodale = val completa della tricuspide —
e del ventricolo destro per una terapia personalizzata misura per una malattia multi-meccanismo e multi-livello
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Multimodality Imaging of Tricuspid Regurgitation

VENTRICULARS

FUNCTIONAL/SECONDARY. ORGANIC/PRIMARY.
( ATRIAL J11( )

Echocardiography
Qualitative TR Assessment
* Semiquantitative TR Assessment
+ Estimation of pulmonary pressures
<A t of tr Ilvular PM
leads and their relation to the TV
Quantitative TR Assessment: EROA

* Reg. Vol.
* Reg. Fraction
Right heart

morphology
Parameter Atrial FTR Ventricular FTR | CIED-Related Primary TR and
* AROA function
Prolapse (I)  RHD (llIA) * Tricuspid annulus * RV Tissue
Leaflet Tethering - +++ ++ - - shape, perimeter * Volumes and characterization
* Relation to RCA * Vol tri
Leaflet Restriction - Systole Systole/Diastole - Diastole SARat e arad function olumetric
grade SN measurements,
RA/TA Dilatation +++ ++ +/- ++ ++ contrast t stroke volume
il ) opacification of assessmen
RV Dilatation +- e i +/- i IVC specific for TR
RV Dysfunction +/- bt +/- +/- +/-
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CPLACF22  Progression of TR and RHF
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Severity
of TR
Vicious
Secondary TR
Circle TRV TRV TRV TRV
dilatation dilatation dilatation dilatation
TCoaptation TCoaptation TCoaptation TCoaptation
defect defect defect defect
\ TAnnulus \TAnnulus \TAnnulus \TAnnulus
dilatation dilatation dilatation dilatation
Stages of Right Heart
9 g Early Late

Failure

Tricuspid regurgitation (TR) of any etiology results in maladaptive dilatation of the right ventricle, which can subsequently result in further annular dilatation and
tethering of the leaflets. A vicious cycle then ensues until, late in the disease, the reduced cardiac output results in signs and symptoms of right heart failure.

T-VARC. Hahn et al. JACC 23
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@PLACEZG Tricuspid Regurgitation is Prevalent and Undertreatec

40% Mortality Rate for Severe TR

SRt
0.9 p— ‘ - .-'1 - :'.‘;-;..;..:.; ..... ~ No TR
’ o - = - ..;h“ """ esssanee .
0.8 “‘L‘ h'—-‘ --s‘—t—.._.. .................
~ . S ,
07 — Y el Prevalence: 10,000 TR soinoreasing
-_ . Mild TR 2.4 million surgeries/year y- ighe
06 L . excess-mortality
£ p- e
2 05 "o Moderate TR~ =
-
3 04 - P <.0001 e p——
Severe TR
03 =
02 = . . . T .
Enriquez-Sarano et al., 2019 - Tricuspid regurgitation is a public
0.1 = health crisis Nath et al., 2004 — Impact of Tricuspid
Regurgitation on Long Term Survival
0.0 T T T T T T T T T 1T T 717

Days 0 100 300 500 700 900 1100 1300 1500
# at Risk 4105 3158 2298 1591 1043 573 183
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@PLACE32 Treatment of TR: is there an unmet need for treatment?

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE
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- No symptoms - No symptoms - Vague symptoms 0 1 2 Years 3 4 5
-TR< 2+ -TR23+ - Severe TR Number at risk
- Normal RV - Normal RV - Mild RV Stage 2 24 22 18 17 17 17
function, no function, mild dysfunction/remodel Stage 3 76 74 62 54 41 33
remodelling remodelling ling Stage 4-5 52 48 36 30 21 13
- No treatment - None/low-dose - Diuretics
Altiretics Stage 2 Stage 3
Stage 4-5

Tricuspid regurgitation (TR) of any etiology results in maladaptive dilatation of the right ventricle, which can subsequently result in further annular dilatation and
tethering of the leaflets. A vicious cycle then ensues until, late in the disease, the reduced cardiac output results in signs and symptoms of right heart failure.

Sala A. et al. European Journal of Cardio-Thoracic Surgery 2022, 62(2), ezac172
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@PLACE22 Outcome of TR: is TR a serious condition?
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Prevalence of severe TR in M-TEER candidates = 27% Prevalence of severe TR in TAVI candidates = 3%
W00 - HR (mild TR vs. none/trace TR): 1.01 [95% CI: 0.62-1.67]
Unchanged- o0 | HR (moderate TR vs. none/trace TR): 2.14 [95% CI: 1.31-3.49]
Log-rank p = 0.007 worsened TR HR (severe TR vs. none/trace TR): 5.28 [95% CI: 2.62-10.6]
80 -
U Log-rank p < 0.001
60 & 61.1%
s0 & I
Improved TR q
40 ¢4
32.6%
30 -
1 2 3 20 - 17.2%
Years & """"W16.9%
m Improved 110 61 30
Worsened 109 74 44 0 - . I I I I
M Unchanged 0 3 6 ° 12
Time in months
Adamo et al. Eur J Heart Fail. 2022;24(11):2175-2184. Pavasini R, et al. Eur Heart J Cardiovasc Imaging. 2017;0:1-6 Lindman et al Ci
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COPLACTR: ACC Expert Consensus Decision Pathway

PLATFORM OF LABORATORIES FOF

Primary care clinician TR symptoms or signs —¢
£ Clinical cardiologist Clinical context
g R
TTE
Imaging expert : Eil;)i(;& ;ﬁd hé&;ah]sﬁ ]
. Primary Secondary CIED
« atrial
« ventricular

Determine Severity
» Quantitate: RVol, EROA, RF
Imaging expert « Associated findings: RA size and function, RV size and function, TA dimension, IVC size,
VCW, hepatic vein flow, PASP, left-sided structures/function

§ « Other testing: TEE, 3-D TEE, CMR, cardiac CT, left/right heart catherization

w

) R B

<Mild Moderate 2Severe
MDT Optimal Medical Therapy Surgery TvI
: ml:i;::flologlst « Left-sided heart Left-sided VHD management -« Left-sided VHD management
 Imaging experts including disease management Tricuspid valve repair « T-TEER
interventional echo « Diuretics Tricuspid valve replacement «TTVR

- . « Pulmonary vasodilators CIED management « CIED management

] cardiac CT, and CMR

’g . Interventi'onal cardiologist « OAC and rhythm control Minimize need for PPM « Minimize need for PPM
« Valve surgeon for AF
« Cardiac anesthesiologist
« Electrophysiologist/device expert
« Nurses, APPs
« Others include liver, kidney, and

pulmonary experts

o

=] -

: Clinical cardiologist/HF expert . mu;{

S Primary care clinician

3 + OMT, CIED management
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Patient with tricuspid regurgitation

I

Need for left-sided valve surgery ~ «—¥,

Severity/aetiology of TR Severity/aetiology of TR
f f

Severe primary Mild Moderate or severe
or secondary TR secondary TR primary or secondary TR
Severe RV/LV TA dilatation —
dysfunction or (240 mmor >21 mm/m2) °~ = )
severe pre-capillary
pulmonary hypertension f
b4 T
T ? No concomitant
Symptomatic ~— ¥, TV surgery
é
RV dilatation or Appropriate for surgery
RVfunction —¥, > according to o— ¥ —
deterioration the Heart Team
. )
v ? v v v
. Transcatheter
Medical therapy therapy= TV surgery®

heart disease requiring surgery
Concomitant TV surgery® is recommended in
patients with severe primary or secondary
TRT25731.743.744

Concomitant TV repair should be considered in
patients with moderate primary or secondary TR, to
avoid progression of TR and RV

remodelling 723724726731

Concomitant TV repair may be considered

in selected patients with mild secondary TR
and tricuspid annulus dilatation (240 mm or

>21 mm/m?), to avoid progression of TR and RV
723-726,731,743

remodelling.
Patients with severe tricuspid regurgitation without left-sided
valvular heart disease requiring surgery
TV surgery® is recommended in symptomatic

patients with severe primary TR without severe RV Cc
dysfunction or severe PH.

TV surgery® should be considered in asymptomatic

patients with severe primary TR who have RV lla c

dilatation/RV function deterioration, but without
severe LV/RV dysfunction or severe PH.

TV surgery® should be considered in patients with
severe secondary TR who are symptomatic or have
RV dilatation/RV function deterioration, but without
severe LV/RV dysfunction or PH 585720745747

@Esc @ EACTS /

Transcatheter TV treatment should be considered to

improve quality of life and RV remodelling in high-risk

patients with symptomatic severe TR despite optimal lla
medical therapy in the absence of severe RV

dysfunction or illary PH.713733735738.748-751

ESC Guidelines 2025



@FRAlaﬁinatrlal pressure adds to the risk
prediction of measures of RV dysfunction
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o o —— RVFWLS>18%, Non elevated RAP

) Log-rank — RVFWLS>18% | Log-rank  —— RVFWLS>18%, Elevated RAP
0.2 ~ 0.2
P<0.001 —— RVFWLS<18% P<0.001  —— RVFWLS<18%, Non elevated RAP
—— RVFWLS<18%, Elevated RAP
0.0 — 0.0 —
0 200 400 600 0 200 400 600
Number at risk Time to event (days) Number at risk Time to event (days)
— 153 110 99 86 — 48 38 34 27
— 224 134 114 95 — 103 71 64 59
— 32 25 24 21
— 186 106 88 72
B — RVFWLS =right ventricular free wall longitudinal strain ©9awa M et a2 2R,
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CIP| ACF20 _ o _
—— — Baseline RV Dysfunction and Dilation Predict

Survival post tricuspid TEER N

100 -

RV Dllation
75 A
—~ Y .
g
E 50- 177 (14%)
% P <0.01 S
Dysfunction and 503 (40%)
25 A 2,191 patients undergoing tricuspid TEER Dilation

. RV dysfunction = TAPSE <17 mm
. RV dilation = RV mid-diameter >35 mm,

0 1 2
Years
m Normal RV m RV Dilation
m RV Dysfunction m RV Dysfunction and Dilation

RV Dysfunction
i!i

445 (36%)

Brunner S et al. JACC Int. 2025
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Transcatheter TV Intervention
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Favourable anatomy
Small septolateral gap <7 mm?°
Anteroseptal jet location
Confined prolapse or flail

Trileaflet morphology

Feasible anatomy

Septolateral coaptation gap >7 but
<8.5 mm®®

Posteroseptal jet location
Non-trileaflet morphology

Incidental CIED RV lead (i.e., without
leaflet impingement)

Unfavourable anatomy

Large septolateral coaptation gap
>8.5 mm®®

Leaflet thickening/shortening
(rheumatic, carcinoid)/perforation

Dense chordae with marked leaflet
tethering

Anteroposterior jet location

Poor echocardiographic leaflet
visualisation

CIED RV lead leaflet impingement

Unfavourable device angle of approach

Annuloplasty

Annular dilatation as primary
mechanism of TR

Mild tethering (tenting height
<0.76 cm, tenting area<1.63 cm?,
tenting volume [3D] <2.3 mL)1011!

Central jet location

Sufficient landing zone for anchoring

Moderate tethering (tethering height
>0.76 cm but <1.0 cm, tenting area
>1.63 but <2.5 cm?, tenting volume
[3D] >2.3 mL but <3.5 mL)10111

Incidental CIED RV lead (i.e., without
leaflet impingement)

Excessive annular dilatation (exceeding
device size)

Severe tethering (tethering height
>1.0 cm, tenting volume >3.5 mL).
Poor echocardiographic annular
visualisation!10:.111

Annular proximity of RCA
CIED RV lead leaflet impingement

Orthotopic
valve
implantation

Previous surgical repair or bioprosthetic
valve replacement

Leaflet thickening/shortening
(rheumatic, carcinoid)

Incidental CIED RV lead (i.e., without
leaflet impingement)

Any leaflet morphology

Large coaptation gap

CIED RV lead leaflet impingement

Excessive annular dilatation (exceeding
device size)

Unfavourable device angle of approach

Severe right ventricular dysfunction

Heterotopic
valve
implantation

Appropriate caval diameters (and
intercaval distance)

No option for direct valve treatment

Proximity of the RA to the orifice of the
liver veins (<10-12 mm)

Severely increased pulmonary artery
and RA pressures due to the risk of
fracture of bicaval valved stents

Praz F et al. Eurointervention, 2021
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CIP| ACF 29 T-TEER induces favourable Anulus and RV remodelling
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<0.0001
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<0,0001

. Eccentricity %

Cammalleri et al. EHJ: Cardiovasc Imaging 2024
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Nickenig et al, JACC: cardiovasc Interv 2023

RVEDD (cm)

Tricuspid Annular Diameter (cm)
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T-TEER prevents recurrent hospitalizations

Data from the TRILUMINATE trial

53% reduction in hospitalizations
16 75% reduction in heart failure hospitalizations

1.2 ® All Hospitalizations
w Site Reported HFH

0.8

|

Hospitalization Rate
(events/patient-year)

o |

0.0 —

Subjects achieving a TR reduction
to moderate or less at 30 days
were less likely to experience
HFH or death at 3 years
compared with subjects who
remained with severe or greater
TR at 30 days (0.026)

084 063

1 Year Pre-Device 1 Year Post-Device 3 Year Post-Device

CONGRESSO

Nickenig et al, JACC: cardiovasc Interv 2023

ROMA, 25 - 27 Giugno 2026

(e

T-TEER with the PASCAL system

Data from the CLASP TR trial

I Torrential

TR Severity by Core L.
P<0.001"
—°-g-8-,.

. . . B Massi
(prospective, single-arm, multicenter study) 5 Severe.
Moderate
2 1 mild ¢
N= 65 pts with severe, symptomatic TR (no previous 3 I None/Trace
tricuspid valve procedure, hemodynamic instability, CKD, g
S ¥ 7 86%
significant frailty) &

1-year results

NYHA Functional Class Overall KCCQ Score

Baseline

30Days  1Year

6-Minute Walk Distance

A=18 A=94m
P<0.001 P=0.014¢
n=32
.068°
100 350 =
p<000r n=30
—se 3112218
s00{ "=
80 2
250,
s @ £
g 8 ]
£ 4. H
g Z 3 200
2% g
B 4o H 5 o
8 100
20
50
O Baseline 30 Days 1Year ©Baseline 30Days 1 Year O Baseline 30 Days 1 Year Kodali et al, JACC 2023
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Procedura Triclip con ETE

e —

T
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<P .ACE2Eco Intracardiaco

CARDIAC EXPERIENCE

« Senza intubazione endotracheale
« Sedazione profonda in respiro
spontaneo

Senza ETE
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I 90mm

Insufficient
RA height RA height is no longer a concern from RIJV in access

Device too

: 5 out of 6 aborted cases successfully treated via RIJV
ventriculg
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JACC STATE-OF-THE-ART REVIEW

Transcatheter Tricuspid
Valve Replacement

Jorg Hausleiter, MD,* Lukas Stalz, MD,*** Philipp Lurz, MD, Volker Rudolph, MD, Rebecca Hahn, MD,"
Rodrigo Estévez Loureiro, MD,* Charles Davidson, MD," Firas Zahs, MD, Susheel Kodali, MD,* Raj Makkar, MD,
Anson Cheung, MD," Renato D. Lopes, MD, PxD,"" Francesco Maisano, MD,” Neil Fam, MD," Azeem Latib, MD,"
Stephan Windecker, MD, Fabien Praz, MDY

CPLACESS
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FIGURE 2 Functional improvement After EVOQUE Triaspid Valve Ll ol T S S
LVEF (%) RAESV (mL) RVEDD (mm)
NYHA Functional Class KCCQ Overall Score 6-Min Walking Distance P=0197 P=0.434 P <0001
32% 3.4% 67% = = A= -
— — A=204 A= 25,77-1 5 A=381 A=562
. 2706 TR severity
65 2463
Baseline 1 Year Baselne 1 Year Baseline 1 Year
§ 208.2 2143 _ N=70 N=73 N=69
) g 46 g €O (Umin) FAC (%) TAPSE (mm)
P<0.001 P<0.001 P=0.006
g p-4 g 45 387 -—_
Eﬁ s s — . 153 —e
=3 ] -~ 303 125
8
E Baselne | 1vear | Baselne 1 vear Basslme  1Year
Baseline 30Days Baselne 1Year N=81 N=s9 N=48
Baseline 30Days Baseline 1 Year Baseline 30 Days Baselne 1 vYear Baselne 30Days Baselne 1Year =2 N=ss SV (m) PASP (mm Hg) TAPSE/PASP
_ _ _ _ _ _ I None/Trace 1 Mild P<0.001 P=0.003 P=0.439
s N=155 N=89 N=153 N=102 N=153 N=102 . © Moderste 1 Severe .
2 HEoEm EWV 3 W vassve W Tomental 54’3/‘65.3 048 o
@ @
NYHA Functional Class Baseline  1Year Baselne 1 Yvear Baseline  1Year
Improvement (A =1 Class) KCCQ Overzll Score (A =10 Points) 6-Min Walking Distance (A =30 Meter) N=81 N=40 N=22
+78.9%
PASP (mm Hg)
+66.4% P=0.059
s @
a8 +47.6%
3 .
g3 :
g +31.8% 3 Baseline 1 Year
+24.0% L N=27 N=23
i TAPSE (mm)
JF=0040
‘S'B\-\‘ "
EVOQUE + OMT OoMT EVOQUE + OMT oMT EVOQUE + OMT oMT Baseline 1 Year 33 .
N=213 N=96 N=21 N=96 N=185 N=88 M=o N=Z
Basslne 1 Year Baselne  1Year
N=27 N=23 N=27  N=23
¥ a changes after trianspid vave mplk o n NYHA das, Kanms Gty Cardomyopatily Questormaie KOCQ)
=om, and G-minute waking test distance after EVOQUE tamsaitheter tricupd valve replicament as reported by TRISCEND and TRISCEND 11 *Kodali et al™ €0 - ardiacouput; FAC - Factional area dunge; LVEF = ejection Faction; LV SV = PASP ~ pulmanary arteria systalic
wbabn &1, et al* presare; RAESV — Aght atsal end-sysbiic volume; RVEDD = right vertacular end-disblic dmerion; TAPSE — tacuspid anmdar plane systolic exurson;
TR = triaspid regurgitation. *Kodali et 3.5 **Webb et al ™ tHabn et al™ ttFam et al™ #Zhang Y etal ™
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Safety Outcomes

Early Events Late Events
(< 30 Days) (31 to 365 Days)?
CEC-adjudicated Event TTVR Control TTVR Control
N=259 N=133 N=247 N=128
% (n) % (n) % (n) % (n)
Cardiovascular mortality 3.1% (8) 0.0% (0) 5.7% (14) 7.8% (10)
Myocardial infarction 0.8% (2) 0.0% (0) 1.2% (3) 0.8% (1)
Stroke 0.4% (1) 0.0% (0) 1.2% (3) 0.0% (0)
Severe bleeding 10.4% (27) 1.5% (2) 5.3% (13) 4.7% (6)
Nonelective TV reintervention 0.8% (2) 0.8% (1) 0.0% (0) 2.3% (3)
New Pacemaker/CIED Implantation
S:tzignltr:cplam Hiledst 0 24.7% (40/162)  0.0% (0/80) | 4.2% (5/118)  3.9% (3/76)
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JACC STATE-OF-THE-ART REVIEW

o~

Transcatheter Tricuspid
Valve Replacement

Jorg Hausleiter, MD,** Lukas Stolz, MD,*** Philipp Lurz, MD," Volker Rudolph, MD,” Rebecca Hahn, MD,"
Rodrigo Estévez-Loureiro, MD,* Charles Davidson, MD," Firas Zahr, MD,’ Susheel Kodali, MD," Raj Makkar, MD,’
Anson Cheaung, MD,” Renato D. Lopes, MD, PxD,"" Francesco Maisano, MD,” Neil Fam, MD,” Azeem Latib, MD,”
Stephan Windecker, MD," Fabien Praz, M

CENTRAL ILLUSTRATION Spedfic Challenges of Transcat heter Tricuspid Valve Implantation and

Their Management

Hausleiter J et al JACC. 2024;m(m):m-u.

TTVR challenges

Vi
(ge .’.}>

'y

HALT/valve
thrombosis

Bleeding risk

FIOURE S Treatment Algorithm for Patients With Severe TR Foasing on the implementation of TTVR
32
H Symptomatic despite OMT and
rhythm optimization?
Severe postcapillary or precapillary PH? E"‘“::f;"‘"“: leR-
(Imiasive SPAP >60-70 mm Hg) ==
pulmonary vasodilators
NO
Low surgical risk (s4%)° RE-EVALUATE DISEASE SEVERITY
Heart Team discussion
0 B
= &
18 8
18 &
1= =]
5 3
Potential red flags for TTVR
Surgery
Severly Impaired
Active ICD lead RV function
/RECONSIDER NOT ACCEPTABLE/RECONSIDER
High bleeding risk/ |  Previous right-
Liver dysfunction/ sided/CIED
chronic dalysts | endocarditis
l ACCEPTABLE
can
Medical TIVR Transcatheter repair
treatment
*Accnmiing to dedcated scores for patints with TR (e TR SCORE, STS); an 0
-

device KD = mplantable Girdioveter-defibrilats OMT =
ather dbbrevations asin Figums3, 6,and 7.
~ -

RUIVIA

CIED = cadiac rmplartable electronic device; CT -
thckning: P - pulmonary hypertmsion; RV - right
TIVR = tamatheter troupd valve replacemnent.

TIE~-

ad leaflet
echoardograghy:




If the desert doesn’t get you the enemy will ; If the enemy doesn’t get you the legion will; If the legion doesn’t

get you...I will. March or Die 1977..PC Wren’s Beau Geste

______________________________§ ______________§ |

O THE DESERT

Untreated TR TTVR T-TEER

The disease
itself

~30%

Majority left on
medical therapy alone

Surgery not an option.
No meaningful
alternative offered

Refs: 1. Nath J, JACC 2004;43:405-9. 2. Topilsky Y, JACC 2019. 3. TRILUMINATE Pivotal, NEJIM 2023; ACC 2025 update. 4. TRISCEND II, NEJM 2024. 5. Tanaka K, JACC Cardiovas

@ THE ENEMY

The Cure
Complete TR elimination

~25%

Bleeding(10.4%), 3% CV mortality
prolonged anticoagulation,
Afterload Mismatch, Jailed PPM
leads-IE

Device embolization
in real-world data

@ THE LEGION

The first-line approach
patients enter

32%

unfavorable anatomy
Tanaka JACC Intv. 2024

~20% residual severe TR
at 1 yr .Anatomy-limited

No mortality benefit
vs. medical therapy

@ "I WILL"

The Status Quo

The shelf is empty.

23%

ineligible for both

No transcatheter
option remains

Back in
the desert

Interv 2024.

Lom



" DIAGNOSI AVANZATA
>0 I

o ACQUISIZIONE
MULTIMODALE CON INTELLIGENZA ARTIFICIALE PER IL SINGOLO PAZIENTE E FUSIONE DEI DATI

LEVOLUZIONE DELL'IMAGING NON INVASIVO
PER LE PROCEDURE INTERVENTISTICHE SULLA VALVOLA TRICUSPIDE

N~V ) Dalla diagnosi alla procedura: intelligenza artificiale, simulazione personalizzata e guida integrata per risultati su misura

SIMULAZIONE PROCEDURALE > o INTEGRAZIONE IMAGING

GUIDA PROCEDURALE
EVALUTAZIONE FINALE

> AGGIUNTE CHIAVE PER

UNA GUIDA ANCORA PIU PRECISA
* Imaging in tempo reale 3D/4D
* Guida alla procedura

ECOCARDIOGRAMMA TRANSESOFAGEO (TEE)

¢ Ecocardiografia 2D/3D/4D * Rilevazi ica e seg * Piattaforma di simulazione 3D * Fusione Eco-TC-RM
* Cardio TC * Quantificazione severita o Test virtuale dei dispositivi  Allineamento anatomico
* Cardio RMN * Analisi predittiva del remodeling VD o Previsione del risultato * Roadmap p durale p Ii
* Dati clinici
SEGMENTAZIONE AUTOMATICA (Al) SIMULAZIONE 3D PERSONALIZZATA FUSIONE MULTIMODALE
ECO 3D/4D
&)
CARDIO TC
QUANTIFICAZIONE Al
v Rigurgitazione tricuspide
CARDIO RMN v Geometria dell'anello
v Funzione ventricolo destro
v Volume atrio destro
v Stroke volume
PIANIFICAZIONE OTTIMALE
DATICLINICI o . RISK PREDICTION Al
Anamnesi v Scelta dispositivo pilt appropriato ROADMAP PROCEDURALE
Esame obiettivo /2]2>y Modelli predittivi di outcome v Dimensi e posizi e G !
ECG, Laboratorio <3 t-} e risposta alla terapia v Valutazione impatto su RV e anello Lo -.zzazfonefn(eglra.: .:er J
APieitions Hiduzions dolla i navigazione in sala ibrida

* Valutazione immediata del risultato < 4

v Migliore definizione anatomica

v Valutazione del meccanismo di rigurgito
v/ Guida avanzata al posizionamento

v Valutazione risultato i di

IECOCARDIOGRAMMA INTRACARDIACO (ICE)

VALUTAZIONE RISULTATO

3D/4D Quantificazione immediata
della riduzione della rigurgitazione

v Visualizzazione in tempo reale intraventricolare
v Navigazione sicura dei cateteri

v Valutazione del device-tessut

v Riduzione esposizione ai raggi

EVOLUZIONE FUTURA: | PROSSIMI 5 ANNI ,./’

- IL FLUSSO DI LAVORO INTEGRATO | BENEFICI PER IL PAZIENTE
‘Q-. — - TS 2025  Integrazione sistematica di ICE e TEE in sala ibrida
! 2 (LY :
2-5-B-F- &9 0 C h & @S-
3 : LR N\ @) 2027 Modeli preitivi evoluti per outcome alungo termine
Paziente Acquisizione Al & Analisi i i Proced i Diagnosi Py di Recup! Meno i Terapie A p - 4
multimodale personalizzata  procedurale guidata outcome piaccurata  piisicura  piurapido  eriammissioni  personalizzate 8., 4 o 2078 Robotica e automazione assistta dalfAl
X 2029-2030 | i per selezione pazie
MECCATRONICA E ROBOTICA: PRECISIONE E CONTROLLO i Y P , — —
=3

ECO: Ecocardiografia
TC: Tomografia Computerizzata 1
RMN: Risonanza Magnetica L
RV: Risocardiigrcle =
TC: Tomograle frara Magnetica
ICE: Intracardiac Echocardiography
TEE: Transesophageal Echocardioarap

i/ “ ., Sistemi robotici )/ > / Cateteri intelligenti A, ! Vl,‘ \  Feedback in tempo reale p A § @ Maggiore precisione G f/?/ Z / e
_‘m per la navigazione / con sensori integrati / RS forza, posizione, imaging 1& i“‘ @ sleurezzs ~ = | \i‘é\ ‘
LAl

IMAGING AVANZATO + INTELLIGENZA ARTIFICIALE + SIMULAZIONE PERSONALIZZATA + ECOCARDIOGRAFIA INTRACARDIACA E TRANSESOFAGEA = | )
CARDIOLOGIA INTERVENTISTICA DI PRECISIONE




SISTEMI ROBOTICI PER LA CARDIOLOGIA INTERVENTISTICA

Tecnologie robotiche e meccatroniche per procedure cardiovascolari pili precise, sicure ed efficaci

O Robocath

R-One™
Robotic System

o

Robot per angioplastica coronarica

Stereotaxis

Niobe® ES System

Sistema robotico con navigazione

Catheter
Precision

Sensei®
Robotic System

iy
4

Piattaforma robotica per

e o Medical

LIBERTY®
Robotic System

Sistema robotico

epi P

@) Precisione sub-millimetrica
@ controllo remoto in tempo reale

Riduzione dell'esposizione
ai raggi X

Maggiore stabilita e sicurezza
del catetere

£

PIANIFICAZIONE
PRE-PROCEDURALE

Imaging 3D e Al per
pianificare la strategia
personalizzata

ACCESSO E NAVIGAZIONE

Cateteri robotici steerable
per raggiungere il target

g per
e strutturale

Navigazione magnetica 3D
senza attrito

Accesso avanzato
alle cavita cardiache

Maggiore precisione
e riproducibilita

Riduzione complicanze
procedurali

ROBOTICA

in sicurezza

@. TECNOLOGIA ROBOTICA
Cc “ DI NUOVA GENERAZIONE

POSIZIONAMENTO
DI PRECISIONE

Controllo fine e stabilita
per il corretto rilascio
del dispositivo

ia e
avanzato

@ Mappaggio ad alta densita

Ablazione precisa
e automatizzata

@ Riduzione variabilita
operatore

Workflow integrato
e intuitivo

IL VALORE DELLA MECCATRONICA: UN WORKFLOW INTEGRATO

SICUREZZA E CONTROLLO
SENZA COMPROMESSI

FEEDBACK E CONTROLLO
IN TEMPO REALE

Imaging e sensori per validare
il risultato e garantire
la coaptazione ottimale

Cateteri ultra-sottili
e flessibili

(4]
@ Accessoaanatomie
(4]
@

complesse

Maggiore sicurezza
e controllo

Riduzione trauma tissutale

FOLLOW-UP
DIGITALE

Monitoraggio remoto e analytics
per follow-up personalizzato
e predittivo

n
K Hansen

MEDICAL

Hansen
Robotic System

2]
1 L]
~ a® .

Piattaforma robotica modulare
per interventi strutturali e valvolari

@ Modularita e flessibilita d'uso
0 Integrazione imaging
avanzata

@ Controllo remoto intuitivo

@ supporto multi-dispositivo

Le piattaforme robotiche rappresentano la nuova frontiera della cardiologia interventistica,
abilitando procedure pil precise, sicure, efficienti e personalizzate.

OBIETTIVO FINALE

QA
P

pil sicure e durature
per i pazienti con

insufficienza tricuspidale

INNOVAZIONE PER MIGLIORARE
LA VITA DEI PAZIENTI

Riparazioni piu efficaci,

VANTAGGI DELLA MECCATRONICA
NELLA CARDIOLOGIA INTERVENTISTICA

PRECISIONE ASSOLUTA

Il controllo robotico e la stabilita del catetere
consentono un posizionamento sub-millimetrico
anche in anatomie complesse.

SICUREZZA MAGGIORE

Navigazione avanzata, controllo della forza

e feedback in tempo reale riducono complicanze
e migliorano gli outcome.

RIDUZIONE DELL’ESPOSIZIONE Al RAGGI X
Il controllo remoto e l'automazione riducono
l'esposizione per paziente e operatore.

IMAGING E INTEGRAZIONE AVANZATA
Integrazione di ecocardiografia 3D, fluoroscopia
e mappaggio in tempo reale per decisioni piu
informate e immediate.

ERGONOMIA E CONTROLLO REMOTO
Migliore ergonomia per l'operatore, con possibilita
di interventi a distanza e collaborazione in rete
tra centri.

EFFICIENZA E RIPRODUCIBILITA

Workflow standardizzati e tracciabili con supporto
di intelligenza artificiale per ottimizzare risultati
clinici e predicibilita.

MIGLIORI RISULTATI CLINICI

Procedure pil precise, riparazioni piu durature
e miglioramento della qualita di vita

dei pazienti.

COLLABORAZIONE E CONDIVISIONE
PER UN FUTURO CONNESSO



opAcFz  Criticita e sfide future

» |dentificazione del timing ottimale dell'intervento.
Durabilita dei dispositivi.

Costi e sostenibilita economica.

Formazione degli operatori.

Accesso alle tecnologie nei diversi sistemi sanitari.

CONGRESSO ROMA, 25 - 27 Giugno 2026



©PACF2e  Innovazioni attese entro il 2030

« Nuove generazioni di dispositivi.

e Procedure completamente guidate da imaging multimodale.
e Robotica e navigazione avanzata.

 Intelligenza artificiale intra-procedurale.

e Personalizzazione dei dispositivi mediante modellazione 3D.
e Riduzione delle complicanze e dei tempi procedurali.

CONGRESSO ROMA, 25 - 27 Giugno 2026
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o Latricuspide come "nuova frontiera" delle valvulopatie.

e Integrazione tra imaging, Al e terapie transcatetere.

« Passaggio da procedure sperimentali a standard terapeutico.
« Ruolo dei centri ad alta specializzazione.

« L'evoluzione tecnologica consentira trattamenti sempre piu
sicuri, efficaci e personalizzati.

« L'approccio multidisciplinare e lI'innovazione digitale saranno
determinanti per migliorare gli outcome clinici dei pazienti
con insufficienza tricuspidale

CONGRESSO ROMA, 25 - 27 Giugno 2026



