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Il Sottoscritto Vincenzo Polizzi qualita di relatore ai sensi ai sensi
dell’art. 76, comma 4 dell’Accordo Stato- Regioni del 2 febbraio 2017 e
del paragrafo 4.5. del Manuale nazionale di accreditamento per
I'erogazione di eventi ECM,

dichiara

che negli ultimi due anni NON ha avuto rapporti anche di
finanziamento con soggetti portatori di interessi commerciali in campo

sanitario.
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Figure 1. Proposed nomenclature for tricuspid valve classification. Left panel Proposed nomenclature for tricuspid valve classification
scheme (anterior papillary muscle [blue circle] defines separation of anterior and posterior leaflets). A) Type I: 3-leaflet configuration.

B) Bype II: 2-leaflet configuration. C) — E) Type III: 4-leaflet configurations. F) Type IV: 5-leaflet configuration. Right panel Incidence of
each morphology. A: anterior leaflet; AV: aortic valve; P: posterior leaflet; S: septal leaflet. Adapted from Hahn et al®, with permission.

Eurcintervention 2021;17:791-808
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2021 ESC/EACTS Guidelines for the
management of valvular heart disease
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2021 ESC/EACTS Guidelines for the
management of valvular heart disease

Recommendations on primary tricuspid regurgitation

Surgery is recommended in patients with severe

primary tricuspid regurgitation undergoing left- L=

sided valve surgery.

Surgery is recommended in symptomatic

patients with isolated severe primary tricuspid C
Tricuspid regurgitation regurgitation without severe RV dysfunction.

Surgery should be considered in patients with

moderate primary tricuspid regurgitation under- ila C

going left-sided valve surgery.

Surgery should be considered in asymptomatic

or mildly symptomatic patients with isolated ila c

severe primary tricuspid regurgitation and RV

dilatation who are appropriate for surgery.
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2021 ESC/EACTS Guidelines for the
management of valvular heart disease

Recommendations on secondary tricuspid regurgitation

Surgery is recommended in patients with severe
secondary tricuspid regurgitation undergoing
left-sided valve surgery = —*%7
—_—

Surgery should be cons
mild or moderate secorl | ranscatheter treatment of symptomatic secon-
tion with a dilated annu
mmim? by 2D echocard
left-sided vaive surgery|  Sidered in inoperable patients at a Heart Valve

Surgery shouldbe consl = antre with expertise in the treatment of tricus-

severe secondary tricus

without previous left-si [.'J-I-I:I valve diS-E:ES-E.'F
symptomatic or have Pq

absence of severe RV or LV dysfunction and

severe pulmonary vascular disease/hyperten-
n 41E8, 433 =

dary severe tricuspid regurgitation may be con-

£ ESCTEACTS 2021

sio
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2021 ESC/EACTS Guidelines for the
management of valvular heart disease

Tricuspid regurgitation

Qualitative
1 Mild 2 Moderate 3 Severe = Terrential
WC (biplane] < 2 rmim A-569mm F-12mm 14 - 20 rrem 2 M rnirn
EROA (PISA) < 20 mm? 20-39mm*  40-59mm* &0-7Imm? z 80 mm?*
ADWCA or

2
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REVIEW ARTICLE

Jane A. Leopold, M.D., Editor

Tricuspid Regurgitation
Rebecca T. Hahn, M.D.

CIED-related tricuspid regurgita-

tion (approximately 10-15% N Engl ] Med 2023;388:1876-91
of cases)
Lead-related tricuspid Causative: leaflet impinge- )
regurgitation ment, perforation, or afox 29
valvular or subvalvular EEERY
adhesions or restriction TV — “"L\PM

Incidental: presence of
CIED without interference
in valvular apparatus




e
| EUROVALVE

& STRUCTURAL CARDIOMYOPATHIES

STATE-OFTHE-ART-REVIEW

Tricuspid Regurgitation Related to Cardiac
Implantable Electronic Devices: An
Integrative Review

Journal of the American Socdety of Echocardiography
November 2022
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m 3D Echocardiographic Location of
) N Implantable Device Leads and
Mechanism of Associated Tricuspid

A: Non-impinging Leads Regurgitation

.

RV Inflow 4-Chamber

Posterior

(] Am Coll Cardiol Img 2014;7:337-47)



CENTRAL ILLUSTRATION Pictorisl Representation of Possibie Decision P. for a Patient Who Presented With
Severe Tricuspid Regurgitation in the Presence of a Device Lead

CIED IMPLANTATION

(J Am Coll Cardiol Img 2019;12:622-36)

Failed medical management, progressive right ventricular
dilatation/dysfunction, signs/symptoms of right heart failure due to severe TR

Consider lead extraction

Consider percutaneous : )
tricuspid valve replacement Consider surgical lead
if feasible and surgical removal/exchange/
risk prohibitive repositioning

Corsider lead extraction — -

Consider peroutaneous
tricuspid valve replacement
# Feasible and surgacal
rishk prahibitive

Addetia X_eta J Am Coll Giuliol Img 201 12(4P62-36
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Table 1. Proposed new integrated classification of TR.

Leaflet 2 - .
S Pathophysiology Astiology Imaging
Secondary (functional)
A Atrial Normal | RA enlargement and ier 1: Marked TV annular dilation is the dominant
dysfunction leading to Aln.?lﬂ= fibnitationflutter™™ | mechanism
ificant isolated annular
e rv ot ot | St S e TV leafiet tethering is absent of minimal (except
preserved ejection for late stapes with secondary RV dysfunction)
fraction®® 1™ TV leaflet mobility is typically normal (Carpentier
type 1)
RA is significantly dilated
RV wolume is typically normal (except in late
stages)
B. Ventricular | Normal | RV enlargement andior Carpentier 1118: Marked TV leafiet tethering s the dominant
dysfunction leading to Left-sided ventricular or mechanism
ignificant leaflet tetheri valve disease’* e oa
ot annutar ilation. | Puimonary hypertension’® | TV leafiet mobility is typically restricted in systole
RV cardiomyopathy (Carpentier type 11IB)
RV infarction TV annulus, RV and RA are dilated and/or
dysfunctional
CIED related Normal/ | Leaflet impingement Pacemaker TV leaflet structural abnormalities may be present
abnormal | Leaflet/chordal entanglement/ | Implantable cardiac SESR-2 3 L
chordal rupture defibriliator (ICD) TV leafiet mobllity is variable (all m
Leaflet adherence Cardiac resynchronisation | YPES)
Leaflet laceration/perforation | therapy (CRT) TV annulus, RV and RA are typically dilated
Leaflet avulsion (following devices ™ 1= (except for acute TR) oy
lead extraction)
Primary (organic) | Abnormal | Lack of leafiet coaptation due | Carpentier |: TV leafiet structural abnormalities characteristic of
to intrinsic changes leading Congenital each primary aetiology are the dominant
to nmncted or excessive Endocarditis mechanisms
:":tanon oy O tewiet Carpentier 11: TV leaflet mobility is variable (all Carpentier
Myxomatous disease types)
e TV annulus, RV and RA are typically dilated

(except in acute TR)

* RV basal diameter may appear abnormal due 1o the conical RV shape. CIED: cardiac impiantable electronic device; CRT: cardiac resynchronisation
therapy; ICD: implantable cardiac defibrillator; RA: right atrium; RV: right ventricle; TR: tricuspid regurgitation; TV: tricuspid vaive
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Tricuspid Regurgitation

Rebecca T. Hahn, M.D.

Normal heart
Atrial secondary tricuspid regurgitation

Female or male More often female More often male
Left ventricular ejection fraction Usually normal (>60%) Often reduced (<50%)
Left atrial size t T
Tenting parameters Normal to t (height =10 mm) Tt
Tricuspid annular size " 1)
Right atrial size Tt 1
Right ventricular diameter (midventricle) Nommal to t {=38 mm) 1

M En Bl J Med 2023;388:1876-91. Right atrial:right ventricular dimension ratio Tt t
Pulmonary artery systolic pressure Normal to 1 t1 50 mm Hg)

MAY 18, 2023 Right ventricular function Normalto 4 4

_rr..Pulmonary
artery pressure

Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut laoreet dolore magna aliquam erat.
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Jane A. Leopold, M.D., Editor

Tricuspid Regurgitation

Rebecca T. Hahn, M.D. N Engl ) Med 2023;388:1876-91.

TRICUSPID REGURGITATION ASSOCIATED WITH
AN IMPLANTABLE ELECTRONIC DEVICE

brillation or previous open-heart surgery.”® If
Although tricuspid regurgitation associated with tricuspid regurgitation is caused by the cardiac
cardiac implantable electronic devices was once implantable electronic device, lead removal per-
categorized as a primary form of tricuspid re- formed in a timely fashion may prevent the de-

gurgitation, it has features '_Jf l?otlﬁugglmary and velopment of severe right ventricular dilatation
secondary tricuspid regurgitation.”* However, and dysfunction,® but removal results in wors-

ening of tricuspid regurgitation in approximate-
three-dimensional echocardiography* and com- ly 10% of patients, with injury to the valve in
puted tomography (CT),” although in most stud- approximately 3%.%!

X EDIZIONE

APPROCCIO MULTIDISCIPLINARE ALLE PATOLOGIE CARDIOVASCOLARI:
DALLA PRESCRIZIONE AL TRATTAMENTO
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ESC European Heart Journal (2020) 41, 19321940 CLINICAL REVIEW
European Society doi:10.1093/eurheartjlehz614 Controversies in cardiovascular medicine
of Cardiology

Uncertainties and challenges in surgical
and transcatheter tricuspid valve therapy:
a state-of-the-art expert review
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Uncertainties and challenges in surgical

and transcatheter tricuspid valve therapy:

Table 1 Five-stepwise approach for evaluations of -of- - H
patients with suspected or established tricuspid a state-of-the-art expert review

regurgitation

Target Imaging modalities needed to
evaluate

Tricuspid valve morphology TTE and TOE (2DE and 3DE)
{TV annulus dilatation and

leaflet tethering)

TR severity 2DE/3DE with Doppler, CMR if
unclear
Haemodynamic impact 2DE with Doppler
Preload (RW filling) 2DE and M-mode for longitudinal
function
Afterload (pulmonary 3DE for RV volumes

atrial pressure and pul-
monary wascular @
resistance)

RV size and function

Left-sided heart disease 2DE/3DE
Right heart remodelling and Ideally 3D modality for RV size and
function function

CMR or 4D MSCT or 3DE = 2DE

3DE == 2DE

For preclinical studies and first-in-man
studies or small efficacy studies,
CMR and 4D CT may be appropri-

ate. For Large studies and routine

care, 3DE is good alternative
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Uncertainties and challenges in surgical
and transcatheter tricuspid valve therapy:
a state-of-the-art expert review

Surgical tricuspid Transcatheter tricuspid
landscape landscape
Rio De Vega P Trialign TriCinch MIA PASTA
- ¥
Suture . o —~>
= oy f: -9
/rﬁ & 5
. N Cardioband Millipede DaVingi
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= " @ B
annuloplasty : >/, e~ P o R
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Coaptation Clover Sl
enhancement < p—
Replacement 7 ayGaie
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Leaflet w
augmentation
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The course of TR

1. Demographic

e.g. age, Sex

2. Clinical symptoms

e.g. NYHA functional class

3. Comorbidities
e.g. stroke, COPD, renal, liver failure

RV function

2. Annulus size

3. Tricuspid valve morphology

4. RV remodelling

5. Pulmonary vascular resistance

4. Cardiac disease
e.g. combined left-sided disease

5. Surgical characteristics
e.g. isolated, combined Pathological change of tricuspid valve / RV

Cardiac pathological remodelling

Patient risk stratification Heart team decision-making
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Treatment of tricuspid valve regurgitation

Right heart remodeling and dysfunction a{

Surgical repair and Progressive organ
replacement failure and symptoms

Preclinical RHF, organ failure
Symptoms and clinical status

Eur Heart J, Volume 45, Issue 11, 14 March 2024, Pages 876—894, https://doi.org/10.1093/eurheartj/ehae082 4 OXFORD

UNIVERSITY PRESS


https://doi.org/10.1093/eurheartj/ehae082
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FASTTRACK CLINICAL RESEARCH
Valvular heart disegse

TRI-SCORE and benefit of intervention in

patients with severe tricuspid reEurgitatlon

E] TRIGISTRY: multicenter registry (33 centers, 10 countries)
‘ 2413 patients with severe isolated functional tricuspid regurgitation

‘ 551 underwent isolated tricuspid valve surgery
‘ 645 underwent transcatheter valve repair

Comparison of survival rates at 2 years between

different treatment modalities according to TRI-SCORE
categories (low, intermediate and high)

Low TRI-SCORE (= 3) Intermediate TRI-SCORE (4-5) High TRI-SCORE (= 6)
PY Conservative ® Sun ® Transcatheter valve Transcatheter valve repair
management gery repair with successful procedure with unsuccessful procedure
Survival rate, % Survival rate, % Survival rate, %
100 T 100 100
% % b .
80 -] 80
70 70 70
60 @ ©
50 50 50
40 40 40
30 30 0
204 P<0.001 0 20
10 10 10
0 v T T v 0+ o T
0 05 1 15 2 0 05 1 15 2
Years Years Years
Patients at risk
@ 43 349 286 359 256 194 425 241 168
® 183 139 119 185 130 109 183 106 80
® 100 41 20 172 79 36 M 59 24
® 4 17 6 83 36 14 94 27 1
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TRI-SCORE and benefit of intervention in
patients with severe tricuspid regurgitation
B e “£~

Table 1 Distribution of TRI-SCORE pararmeters according to TRI-500RE category

Charactariitici

Pew Tork Heart Assocation farctioral chass IHN—s, (%)
Right-sided heart failure signa—no, (%)

Draly dase of loop duretics > 125 mg—na. (%)

Glomrerular fitration rate < 3 mUmin—na. (5}

Elevated total bl rubin—no. (%)

Left ventrich ejection fraction < §0%—no. (%)
Madurata'sesere right ventriculs dpsfunction—ne. ()

Low Intarrmadiate High Povalun
TRI-SCORE TRI-SCORE TRI-SCORE

i =764) (in=B800) (= 849)

i L . <o Conclusion

158 (34) T[T AT AT} <0

114 (15) 54T (68) 091} <00 TRIGIETRY confirmed and extended the predictive value of the
w0 " 306 (36) <001 TRI-SCORE and shevwed that g tricuspid valve infarvantion, irmaspective
10 (1) T 202 (24 e of the modaity 3¢ long as enabling 2 successful TR correction, was as-
34 158 200 497 59 < socated with significantly better survival rates than consarvative mar-

07 (53) 526 {56) 67275) <001 agernant in the ko and o 3 lower sctant intermediste TRLSCORE

195 (26) 300 [38) 5046 {60} 200 categoriag wihiles i i jin e hi

T—

S— TRI-SCORE category. Our reslt better defines the 1:l-|:|l'.i"na| tirning to
treal patients with severe TR promoting a curative inbervention at an
carber diease stage as asseqond by the TRI-SCORE and will guide the
diiign of future randamized controlled trials.

— —
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Clinical Outcomes Following Isolated

Transcatheter Tricuspid Valve Repair
A Meta-Analysis and Meta-Regression Study

)]

Pier Paolo Bocchino, MD,™* Filippo Angelini, MD,* Alessandro Vairo, MD,” Alessandro Andreis, MD,”
Federico Fortuni, MD,""” Luca Franchin, MD,” Simone Frea, MD," Claudia Raineri, MD," Stefano Pidello, MD,"

Federico Conrotto, MD,” Antonio Montefusco, MD,” Gianluca Alunni, MD,” Gaetano Maria De Ferrari, MD, PuD"

CONCLUSIONS

Patients undergoing ITTVR for at least moderate TR
experienced significant improvements in NYHA
functional status and 6MWD and a significant reduc-
tion in TR severity at mid-term follow-up. Prospec-
tive studies and randomized controlled trials
addressing the impact of ITTVR on clinical outcomes
at long-term follow-up are warranted.

CENTRAL ILLUSTRATION Outcomes Following Isolated Transcatheter Tricuspid Valve Repair

Transcatheter Tricuspid Valve Repair Among 771 Patients
with 212 Days of Follow-up (versus baseline assessment)

Bocchino, P.P. et al. J Am Coll Cardiol Intv. 2021;14(20):2285-2295.

functional class llI-IV frequency

Risk ratio: 0.23
(95% C1 0.13 to 0.40)
§ s-minute walking distance
Mean difference: +50 m
(95% ClI: + 34 to +66 m)

Risk ratio: 0.29
(95% Cl: 0.20 to 0.42)
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oA | Outcomes After Current Transcatheter
Tricuspid Valve Intervention

Mid-Term Results From the International TriValve Registry

FIGURE 1 Distribution of the Devices Used in the Registry

FIGURE 2 Comparison of TR Grade at Baseline and at 30 Days

-
= pinixs

“or® 100% -

Cardioband

p<0.0001
4+
TriCinch
4% 50% 3+
( . / 2+
»’ Trialign o1+
6%

0%

TR baseline TR 30 days

(J Am Coll Cardiol Intv 2019;12:155-65)



EUROVALVE Outcomes After Current Transcatheter
— Tricuspid Valve Intervention

Mid-Term Results From the International TriValve Registry

(J Am Coll Cardiol Intv 2019;12:155-65)

FIGURE 4 NYHA Functional Class CONCLUS'ONS
A
A00% B TTVI is feasible with different technologies. Overall
S procedural success rate is reasonable and it is
5% E—— improving with the increasing of the procedures,
= NYHA Il as a consequence of leaming curve process and
W NYHA | better patient selection. Currently, TTVI is associated
0% - : . with low mortality and significant clinical improwve-
5 paseline 0:40 Hgp  Caomhe ment. Mid-term survival was excellent in this high-
p=0.

risk population. Greater coaptation depth (>1 cm) is
independently associated with reduced success rate,
R which is a strong predictor of mortality at follow-up
months even in isolated tricuspid procedures. This last
‘:m‘t\h';" até observation suggests the importance of proper pro-
cedural timing, in order to treat the patients before

advanced RV remodeling occurs.

100%

50%

0% —

TR reduction 21+ No TR reduction
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Transcatheter Repair for Patients with Tricuspid Regurgitation

Paul Sorajja, M.D., Brian Whisenant, M.D., Madira Hamid, M.D., Hursh Maik, B.D., Raj Makkar, M.D.,

Peter Tadros, M.D., Matthew ). Price, M.D., Gagan Singh, M.D_, Meil Fam, M.D., Saibal Kar, M.D.,
Jonathan G. Schwartz, M.D., Shamir Mehta, M.D_, Richard Bae, M.D., Mishant Sekaran, M.D., Travis Warer, M.D._,
Moody Makar, M.D., George Zorn, M.D., Erin M. Spinner, Ph.D., Phillip M. Trusty, Ph.D., Raymond Benza, M.D.,
Ulrich Jarde, M.D., Patrick MeCarthy, M.D., Vined Thourani, M.D., Gileert H.L Tang, M.D.,

Rebecca T- Hahn, M.D., and David H. Adams, M.D., for the TRILUMINATE Pivotal |nvestigators®

Table & Primary and Secondary End Paints,™

1009 Severity of Tricuspid
Regurgitation
80 M Severe, massive,
g or torrential
g 373 Moderate
£ 60 Trace or mild . 11,548 144 (1.0 ko 2,13}
s 87.0%
% Moderate
£ 40 or less
4 Secandary, ligted in hierarchacal arder
& 204 457 4.8% Kaglan-Muier mitimate of peretntage of patinnts with freedom 93.3 {96.3)
Moderat
orless
071 41
TEER Control Change in KCOQ scare from baseline to 1 yr — points] 12.3+1.3 117 (5.8 ta 16.6)

[N=161) (N=146)

Fij 3.8 ity of Tri id R itation at 30 Days.
'gure 3. Severity of Tricuspic Regurgitation L Change in &-min walk distance from baseline to 1y — m| 61105 S2826009 171 (-12.0ta 46.1)

<001

0.25
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3-Year Qutcomes From the TRILUMINATE Study

Georg Kickenig, MD," Philipp Lurz, MDY, PD," Paul Sorajia, MD," Ralph Stephan von Bardeleben, MI,"
Marta Sitges, MD,” Gilbert H.L, Tang, M, MSc, MBA," Jarg Hausleiter, MI,"* Jean-Noel Trochu, MD,"
Michael Mibauer, MIY' Megan Heitkemper, PaD,’ Shih-Wa ¥ing, M5, Marcel Weber, MD,* Rebecca T, Hshn, MD,!

the TRILUMINATE Investigatars
CENTRAL ILLUSTRATION Tricuspid Regurgitation Repair Through 3 Years
TriClip™ Transcatheter Tricuspid Valve Repair: TRILUMINATE Trial
3-Year Outcomes
A Long-Term TR Assessment B Functional Class Over Time
P 0.0001, paired n = 48 P < 0.0001, paired n = 54
T 1
P=0.912, palred n=42 P = 0.1247, paired n =50
1
100% - ﬁ% e F100% |  smbad 1;;? e
19% w
s 80%- [l 21% £ 80% 5%
—
ae (=)
T 60% 38% ﬁ 60%
] 79% 8
S 40% T 40% A 8
=
0 H]
0% P E 0% -
Baseline 1 Year 3 Years Baseline 1 Year 3 Years
(n=98) (n=67) (n=48) (n=96) (n=73) (n=54)
m None = Mild Moderate ENYHA = NYHAIl © NYHA Il mNYHAIV
Severe w Massive ® Torrential
*dropout due to death, withdrawal, *dropout due to death, withdrawal, missed visits
missed visits, and unreadable echo
« At 3-year follow-up, there was a substantial and durable reduction in TR following TEER
» NYHA functional class improved following TEER, and this benefit remained over time
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Transcatheter Tricuspid Valve Repair

SAX TRANSGASTRIC VIEW 20°-50° POST.LEAFLE
Represents the most impertant view to analyze the distribution of the tricuspid valve regurgitation and
to plan for TriClip™ treatment strategy.
Optimal view settings

+ Identify all tricuspid leaflets and commissures

+ Wisualize zones of coaptation and all coaptation gaps

» Align the view parallel to the annulus of the tricuspid valve and focus on the leaflets tips at closure

» Utilize the biplane medality. In the resulting biplane generated 90° image the annulus
and leaflet tips should be in a vertical peosition

Focus on
Distribution of the tricuspid regurgitation origin and size of the coaptation gap(s)
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Provide a slow sweep for multiple heart beats in the tricuspid intercommissural
view to give an aspect of the regional distribution of gaps and gap size in the
different generated views.
x A7 60°- 80°
Adjust the RV

inflow/outflow

DEEP (MID) ESOPHAGEAL RV INFLOW/OUTFLOW
(MULTIPLANE) 60°-100° POSTERIOR SWEEPS

Represents AP view parallel to the septal leaflet of the tricuspid valve (analog to the intercommisura CENTRAL SWEEPS

view of the mitral valve) 80°-100° 5 CYCLES MULTIPLANE
ANTERIOR SWEEPS S CYCLES MULTIPLANE WITH COLOR-DOPPLER

Advance probe preferred to DE and pull up to ME if image quality is insufficent

Optimal view settings

+ Try to align the tricuspid annulus to a horizontal plane

+ Anterior papillary muscle may help you to differentiate the anterior and posterior leaflets

FOCUS on

+ Coaptation, coaptation gaps and leaflet length in the biplane generated 4 Chamber view




Grazie per l'attenzione!
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