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In 1967, Braunwald et al advised
a conservative approach to TR.
“The present results indicate
that in such patients [functional
TR In patients with mitral valve
disease] tricuspid regurgitation

will improve or disappear after
mitral replacement and that
tricuspid valve replacement is

seldom necessary.

Braunwald et al. Circulation 1967;35(suppll):63-9
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Challenges with Tricuspid Regurgitation

* Assessment of symptoms

Decreased CO — fatigue, decreased exercise tolerance
Right Heart Failure — Ascites, LE edema

e Assessment of TR Severity




Extended Grading Scheme

Table | Proposed expansion of the ‘Severe’ grade

Variable Mild Moderate Severe Massive Torrential
VC (biplane) <3 mm 3-6.9 mm 7-13 mm 14-20mm >21mm
EROA (PISA) <20 mm° 20-39 mm’ 40-59 mm” 60-79 mm* >80 mm”*
3D VCA or quantitative EROA 75-94 mm’ 95-114 mm’ >115 mm’

VC, vena contracta; EROA, effective regurgitant orifice area; 30D VCA, three-dimensional vena contracta area
3D VCA and quantitative Doppler EROA cut-offs may be larger than PISA EROA,

Rebecca T. Hahn, and Jose L. Zamorano. “The Need for a New Tricuspid Regurgitation
Grading Scheme.” European Heart Journal - Cardiovascular Imaging, 2017
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Surgical Approaches to Tricuspid Regurgitation




Transcatheter Tricuspid Solutions

Anatomic Target

1. Leaflet

2. Annulus

3. IVC

4. Valve Replacement

e Approaches:

iies 1. Superior vena cava
2. Inferior vena cava

e 3. Transapical

(closed)

4. Transatrial

Septum




New Tricuspid therapies

Annuloplasty
(Direct and Indirect)

4Tech Millepede

Leaflet Devices

Stented Valves in
IVC/SVC

Valve Replacement

Navigate
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Kay converts an incompetent tricuspid
into a competent bicuspid valve

“ Pledget is placed at
the Antero-Posterior “
Commissure

® Pledget is placed at
the Septo-Posterior
Commissure

® Pledgets are cinched
together excluding the"
posterior leaflet and
bicuspidizing the valve




Bicuspidization of the TV with the Trialign System

KEY ADVANTAGES:
€ Based on Surgical Predicate (Modified Kay Annuloplasty)
€ Small footprint leaves future clinical options on the table

[ Wire Placement ] [ Pledget Delivery] [ Plication & Lock ]




¢ Baseline

(45% reduction)

3D EROA

3D EROA

o

0.43 cm?
(55% reduction)
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SCOUT 30 Day Data As-Treated**

Tricuspid Annular Area (cm?) TR Vena Contracta (cm) PISA EROA (cm?)
(n=15) (n=15) (n=15)
p =0.019 p =0.048 p =0.020
A 8% A 26% A 38%
1.02
0.32

¥ Change from baseline to 30 days computed on paired data
* p-value by paired t-test or Wilcoxon as appropriate




Edwards Lifesciences Cardioband

* Percutaneous band for developed mitral annulus to treat MR

e Aseries of 15-18 anchors implanted in annulus

e Performed a series of compassionate use cases in patients with tricuspid
regurgitation

\_ Valtech




Edwards Cardioband Tricuspid Repair Procedure

Transfem System @ Implant Implant Siz
Approac Insertio Deploym Adjustment




Cardioband Tricuspid - Fluoroscopic View

Pre-Reduction Post-Reduction

Bonn University Hospital
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Edwards TRI-REPAIR Study

PISA EROA Vena Contracta LV Stroke Volume
P<0.001 P<0.001 P=0.06

[CELLR

1.3
ANGE]

0
S 7% | [CELLR
ANGE]

[CELLR

ANGE] [VALU

PISA EROA (cm2)

E]

[CELLR
ANGE]

N=20 Baseline N=17 30 Days Baseline N=18 30 Days

Baseline 30 Days

» Large proportion of patients treated with “torrential TR”

» Improvements resulted in most patients achieving lower severity or
moderate TR at 30 days.




The 4TECH TriCinch Concept




Hetzer Double Orifice Repalr

91 patients with severe TR treated; mean follow- up of 4.1 years
(range 9 months, 19.4 years), no reoperation for recurrent TR




TriCinch Coil System Procedural Steps

4 procedural steps to deploy the TriCinch Coil System

Deploy Coil
anchorin
pericardial space

Stent deployment in
IvC

B Position & puncture @
APC region
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FORMA Tricuspid Valve Therapy
System(Edwards Lifesciences)

VT * Spacer
'*t.\ | g — Positioned within
' regurgitant orifice

— Provides surface for native
leaflets to coapt

— 12,15 and 18mm sizes

— Advanced from left
subclavian vein
* Rall
— Tracks Spacer into
position
— Anchored at RV apex and
subclavian vein
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FORMA Early Feasibility Study
Echocardiography Outcomes at 30 Days

PISA EROA (cm?) 2D or 3D EROA (cm?)
n=20 n=13
A =-0.5 cm? ($46%) 70 A =-1.0 cm? (§ 49%)
p =0.001 p=0.012
3.0 6.0
2.5
_/_
’0 21418
1.5
1.1 #0.9

1.0 ¢
0.5 +
0.0

Baseline 30 Days Baseline 30 Days




Mitraclip for Treatment of Severe
Tricuspid Regurgitation

ORIGINAL RESEARCH ARTICLE

Common Femoral Approach

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

Editorial, see p 1815 Georg Nickenig, MD
Marok Kowalski, MD
BACKGROUND: Current surgical and medical treatment options for severe  Jorg Hausleiter, MD
tricusped regurgitation (TR) are kmvted, and addtional mterventional approaches  Dantel Braun, MD

are required. In the present observational study, the safety and feasibility Joachim Schoter, MD
of transcatheter repair of chronic severe TR with the MitraClip system were Ermola Yzoiraj, MD

. Volker Rudolph, MD
’ Y i 1% 2 T WP ASSPLSAC
evaluated, In addition, the effects on clinical symptoms were assessad i ichs. MD

64 consecutive patients (mean age 76.6x£10 years)
Functional TR was present in 88%.

The degree of TR was severe or massive in 88% of patients before the
procedure.

The MitraClip device was successfully implanted in the tricuspid valve in
97% of the cases.

Nickenig G et al Circulation. 2017;135:1802-1814.



Internal Jugular Approach ‘Common Femoral Approach
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Modeling MitraClip for TR

A. Functional Tricuspid Regurgitation B. A-P Procedure, Medial




Edwards Pascal Repair System

Spacer is clasped between both
Mitral valve leaflets

Independent leaflet clasping system

Simple “commander-like” delivery
system

Conventional
transfemoral/transseptal approach

* Minimal dependence on puncture

height
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Sapien XT in IVC and SVC

Michael Laule, Charité—Universitatsmedizin
Berlin, Campus Mitte, Germany

J Am Coll Cardiol. 2013;61(18):1929-1931.

3 Patients




Sapien in [VC

SVC

RA

RV

IvC




Sapien in [VC

SVvC

RA

RV

IVC >4cms




Sapien in [VC

SVC

RA

Semirigid ring
Around
IvVC

RV

IVC <28mm




Sapien in [VC

SVC

RA




Sapien in IVC

Large IVC >35mm

External Ring to downsize IVC
Sapien 29 through Femoral Vein

\‘t} Conummia Usrvensiry
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Transcatheter Tricuspid Valve Replacement

Multiple Sizes
Access: Jugular
RA

Navigate Transcatheter Valve




Surgical Access

* Right thoracotomy
* Right diaphragm
retracted down to

expose the site of
the pure string




Positioning of stiff guidewire into right ventricle over a pigtail
catheter, and through transatrial incision

3 TR

New'York-Presbryterian



Valve release




Intra-procedural TEE —valve deployed
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Right ventriculography post valve deployment

WL: 132 WW;EEaB
LAO: 4 CRA: 2




What has the early experience
demonstrated?

Patients often present with torrential TR
Procedures are relatively safe

~50% reduction in EROA
Improvement in clinical symptoms

Durability of benefit unclear




Next Steps

* Tricuspid Regurgitation Classification
* TR evaluation
* Understanding RV reserve

 Therapy in presence of PPM

* Repair vs Replacement




