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The Forgotten Valve

• Isolated primary (organic) TR

• Secondary (functional) TR in 
patients undergoing left-
sided valve surgery

• Late TR following left-sided 
valve surgery

TR Etiology
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SEVERE:3 
Vena 
Contracta 
7mm or more

Mild: 1

Moderate: 2

The Tricuspid annulus is dilated when over 40mm



OSPEDALE

SAN RAFFAELE

Increasing Septo-lateral
distance

Functional Tricuspid Regurgitation failure mode
Annular dilatation, inducing an increase of the septo-lateral distance 

resulting in lack of leaflets coaptation and consequent TR.
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6906 echo performed, 

Tricuspid Regurgitation in  2022

n° %

NO IT 3922 66

IT 1 1368 23

IT 2 393 7

IT 3 58 1

IT 4 203 3

Considering patients with Tricuspid Regurgitation 
grade 2-4, only 2% had surgical correction
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TR Patients‡

Annual TR Surgeries₺

1,600,000

5,500
‡Stuge O., Liddicoat J., et al. JTCS 2006;132:1258-61 
₺Rogers JH. Circulation 2009:119: 2718-25

Tricuspid Regurgitation is largely untreated 

by surgery (US numbers)
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Nishimura RA, et al. 2014 AHA/ACC Guideline for the Management of Patients With 
Valvular Heart Disease: A. J Am Coll Cardiol 2014; 63:e57.
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Surgical Treatment options

In-hospital mortality post-cardiac
surgery for TR can go up to 37%
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Surgical indications for tricuspid surgery

A cardiac operation is considered, especially at the 
time of left-sided valve surgery.

Functional TR is severe, particularly based on 
quantitative criteria such as ERO ≥40 mm2.

The patient is symptomatic from the TR, especially 
with congestive signs directly related to the TR, or 
marked reduction of functional capacity measured 
without other cause than the TR.



patients, whereas TV repair was
performed in 40.8%.

• From 2004 to 2013, the proportion of
TV replacements significantly
decreased from 67.2% to

57.1% (p ¼ 0.003).

• In-hospital mortality =
8.8% and did
not vary across the study
period

• TV replacement was performed
in 59.2% of
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When it is better not to intervene

Severe right ventricular dysfunction

Severe pulmonary hypertension (>60 mmHg)

Severe disease of a left sided valve that cannot 
be treated
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New tricuspid
therapies

TRANSCATHETER
TECHNOLOGIES

Mechanism New Technologies

Annuloplasty
(Direct and
Indirect)

TriAli
gn

Cardiob
and

4Te
ch

Millepe
de

Pas
ta

Cardiac
Implants

Leaflet
Devices

For
ma

MitraC
lip

PASC
AL

Stented
Valves in
IVC/SVC

Trinity
/Sapien

TriCen
tro

SAPIEN in
IVC

Valve
Replacement

Naviga
te

Tris
ol
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Valve in Ring
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(Laule et al. J Am Coll Cardiol 2013;62:B41-2.)
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Heterotopic Valve Implantation

• 3 high-risk patients. EuroScore >40%

• 2 with Valve implantation in IVC, 1 in IVC+SVC

• At 30 days:

functional improvement

less peripheral oedema, ascites 

mild decrease in RVEDV

stable RVEF

(Laule et al. J Am Coll Cardiol 2013;61:1929-1931)
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Procedural Steps
• Jugular Access

• 40cm 14F Sheath

• Hook around wire delivery 
to deliver 1st pledget 
(anchor)

• Repeat wire delivery steps 
to deliver 2nd pledget 
(anchor)

• Cinch pledgets together to 
obliterate the posterior 
leaflet and deliver lock on 
atrial side

Mitralign System for tricuspid 
valve repair
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Note complete lack of coaptation!

Case done in San Raffaele Hospital
TEE Baseline
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Baseline Echo
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Implant Fluoroscopy

Before 
plication

After 
plication

Before treatment After treatment
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Tricuspid Regurgitation Comparison
Before treatment After treatment

Before After
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•Device Delivery

–8/10 patients received pledget implants

•2 patients: annular tissue was fragile 

–Implant Configuration

•2 pledgets: n=6

•3 pledgets: n=2 

•Procedural Efficacy

–Tricuspid regurgitation:

•6/8 patients showed TR reduction acutely

•1/8 patient showed no TR reduction but had PAP>100

–Annular Reduction

•8/8 patients demonstrated annular changes 

–Annular shape

–Annular circumference
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More than 600 pts. treated world wide
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Trans-jugular access, implantation of 2 Mitraclip
→ First clip: antero-septal commissure
→ Second clip: medial to previously implanted

Bicuspidalization of the valve with good echographic result
(residual moderate regurgitation)

Procedural steps and clips’ location
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First Clip pre-grasping

Final result with residual
moderate regurgitation and 

no stenosis

Intra-procedural TEE monitoring

First Clip implanted
Second Clip implanted
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•NYHA class II

•Normal liver function

•moderate renal failure

Echocardiographic results at 1 month follow-up
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18

Gold standard surgical treatment: 
remodelling annuloplasty
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Take Home Message

➢ Tricuspid regurgitation is a frequent valvular 
disease

➢ Most of the patients with tricuspid 
regurgitation are left untreated (only medical 
therapy)

➢ Effective treatment improves RV dimensions 
and may affect survival

➢ Minimally invasive treatment may be 
instituted with low risk in early phase of 
Tricuspid Regurgitation with possible long 
term benefit 


