
Alternative	percutanee	nel	trattamento	
dell’insufficienza	tricuspidalica:	stato	dell’arte	e	

prospettive	future

Sergio	Berti
Ospedale	del	Cuore

Fondazione	C.N.R.	Reg	Toscana	Massa/Pisa











Functional	tricuspid	regurgitation	disease	mechanism





Tricuspid	valve:	a	complex	3-dimensional	structure



§ Annular	plication	by	suture	annuloplasty
Localized
- Kay	repair	(bicuspidalization)
Semicircular
-De	Vega	repair

§ Reduction	annuloplasty with	flexible	rings
SJM	Tailor	Annuloplasty ring	
Cosgrove-Edwards	ring
Duran	ring

§ Remodeling	annuloplasty with	semi-rigid	rings
Carpentier-Edwards
Edwards	MC3	system

Surgical	techniques	for	functional	Tricuspid	
Regurgitation



Annular	plication
Kay	Repair	(bicuspidalization)

• Bicuspidalization of	the	TV	by	
exclusion of	the	posterior
leaflet

• Simply,	fast,	unexpensive and	
safe (conduction system
avoided)

• Late	dilatation of	the	anterior
annulus









• Transform	proven	surgical	techniques	in	
percutaneous	procedure	to	perform	a	remodeling	of	
tricuspid	valve	annulus	in	a	minimally	invasive	
percutaneous	approach.

• Answer	an	unmet	clinical	need	with	a	simple,	
reproducible	and	cost-effective	procedure	that	will	
relief	non-surgical	and	high	risk	patients	and	decrease	
health-care	spending.

Transcatheter solution for	Tricuspid Valve		
Regurgitation



What	does	the	
future	hold?



Target	areas	in	the	Anterior	Posterior	Commissure	
and	stent	landing	zone	in	the	Inferior	Vena	Cava



4Tech-TriCinch	System™
Innovative	Percutaneous	Solution	to	Treat	

Tricuspid	Valve	Disease

Objective:	Reduce	the	septo-lateral	distance	and	restore	leaflets	coaptation



Positioning	of	back	bone	and	SCREW
Put	it	on	the	right	in	a	projection	perpendicular	to	the	long	axis	of	the	heart



Fluoro TEE	2D

TEE	3D
ICE

Multi	Imaging Aproach

Fluoro TEE	2D

TEE	3D ICE



• Gold	Standard	Through	a	Catheter

• Cardioband	TR	is	a	mirrored	version	of	Cardioband	MR

Cardioband	Mitral	and	Tricuspid
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MR TR

TRMR



Introducing	- Cardioband	Tricuspid	

Mitral Tricuspid 



First	in	Human	Experience
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Fluoroscopy cinching up to 3.5 (out of 5.5)

TEE



CARDIOBAND:		
surgical	ring	implanted	percutaneously



TRIALIGN:		Transcatheter Kay Annuloplasty



TRIALIGN	concept

SCOUT Trial On going



Transchatheter Repair of	the	Tricuspid Valve	
Regurgitation using the	MitraClip®	system





Transjugular tricuspid valve-in-valve	

Catheter Cardiovasc Interv. 2011









Spacer Rail

•	Positioned	into	the
regurgitant	orifice.
•	Creates	a	platform	for
native	leaflet	coaptation.
•	Preserves	underlying	structure.
•	Limited	contact	with	annulus.
•Works	with	the	leaflet,	no	capture.
•	Navigate	through	chords	and	
papillary	muscle.
•	Limited	contact	with	conductive	
system.
•	Similar	to	a	pacemaker	lead	implant.

• Tracks	Spacer	into	position.
•	Distally	and	proximally	anchored.

FORMA	Repair System	Overview



Millipede	System
(Millipede, LLC, Ann Arbor, MI)

A	novel	tricuspid	annular	ring	with	an	unique	attachment	
system	via	either	minimally	invasive	surgical	or	
percutaneous	methods,	repositionable	and	retrievable.



Millipede	System
(Millipede, LLC, Ann Arbor, MI)



Take-Home	Messages

• The treatment of TR is now an emerging hot topic in the
field of valve heart diseases therapies:
Large unmet clinical need

• Percutaneous TV technologies may be useful for a large
amount of patients with TR who are at high risk for open-
heart surgery.

• Ideas inspired from percutaneous MV repair/replacement.

• Waiting for routilnely use of new imaging modalities.



Reparative	system	for	tricuspid	
regurgitation
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