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• No Financial disclosure

Disclosure

Declaration: The contents of this presentation may not represent the ideas and beliefs of the employer.
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Treatment Algorithm: 
• Interventions available
• Timing intervention
• Risk scores

TV Anatomy
• Aim of Therapy
• Presence of PPM

Evidence: 
TEER vs TTVR

Case 1:
T TEER

Case 2: 
TTVR 

(Images only)

Case 3: 
Tricuspid ViV

Transcatheter Tricuspid Valve Interventions (TTVI)
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Native TV
Severe+ 

TR

Concurrent 
left sided 
valvular 
disease

Open heart 
surgery
•Annuloplasty ring
•Tricuspid valve 
repair

•Tricuspid valve 
replacement

Changing landscape for TR interventions

SVD 
Prosthetic 
Tricuspid 

valve 
Degeneration

Open heart 
surgery

Tricuspid 
Valve 

Replacement

Treatment TTVR
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Native TV 
Severe TR

Open heart surgery Percutaneous Tricuspid valve 
interventions

TV Leaflet 
grasping

T TEER
Triclip + Pascal

Australia 2024 for MR

Transcatheter 
tricuspid valve 
replacement 

Evoque

USA FDA Feb 2024

Research valves
V-Dyne,  Intrepid, 

Lux-valve, etc

Tricuspid valve 
Annuloplasty

Cardioband

CE marked Europe

Heterotopic valve 
replacement in 

SVC + IVC

CAVI valves
TRIC-Valves
(Research)

Changing landscape for TR interventions

Treatment TTVR
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Treatment  TTVR
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Treatment 
algorithm: 

Case 2: 
TTVR

X
Clinical futility

Palliative care
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Treatment 
algorithm: Challenges: Planning: Case 1: 

TTEER
Case 2: 
TTVR

Case 3: 
Tricuspid 

ViV

Treatment TTVR
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Treatment TTVR

v

Vahanian, A. et al.

v
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§ 2013-2014 France Series 
§ High in-hospital mortality 10% + 

morbidity major complication rate19%
§ Durability of right-sided valves 

hindered by:
§ High occurrence of functional 

stenosis,  thrombosis + early 
structural deterioration.

Experience from surgical isolated TVR

Treatment TTVR
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q STS Adult Cardiac Surgery Database (USA)  2017-2023 N= 13,587, age 48.3 ±
18.4 years.

q Isolated TV: 41.1% repairs, 58.9% replacements 
q Risk of operative mortality 5.6%

o TV repairs (5.5%) + replacements (5.7%)
q Mortality of isolated TV operations lower than previously observed.

Treatment TTVR
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TV anatomy

Treatment 
algorithm: 

Case 2: 
TTVR

Dahou et al. (2019) Tricuspid Valve Anatomy ,J A C C : Cardiovascular imaging,12 (3), p. 458–68
Kalyanam Shivkumar et al. (2025) JACC; 85, p. 295-296.

A
S P

CS

Papillary muscle
Papillary muscle

Septal leaflet
Septal leaflet

Anterior 
leaflet

Anterior 
leaflet

Posterior 
leaflet

Posterior 
leaflet

Papillary 
muscle
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TV anatomy

Dahou et al. (2019) Tricuspid Valve Anatomy ,J A C C : Cardiovascular imaging, 12 (3), p.458–68
Kalyanam Shivkumar et al. (2025) JACC; 85, p. 295-296.

A
S P

CS

Treatment Anatomy Evidence TTEER TTVR TViV

Complex 
Chordal 
Apparatus

Papillary 
muscle

Papillary muscle

Anterior 
leaflet

Posterior 
leaflet
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Etiology of Tricuspid Regurgitation

Primary 
TR

CIED 
Related

vs 
Associated

Secondary 
TR

VFTR

Secondary 
TR 

AFTR

Treatment Anatomy Evidence TTEER TTVR TViV
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Etiology of TR

Primary TR 
Secondary TR

VFTR
Secondary TR 

AFTR
CIED related

From: Welle et al (2024) , New Approaches to Assessment and Management of TR Before Intervention, JACC: Cardiovascular Interventions, (17), 837-858. 

Treatment Anatomy Evidence TTEER TTVR TViV
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Mechanism of cardiac implantable electronic device-related 
tricuspid regurgitation

From: Andreas et al, (2024) State of the art review: Tricuspid valve disease and cardiac implantable electronic devices, EHJ, 45, 346-365. 

Implantation 
related

Pacing 
related

Device 
related

Treatment Anatomy Evidence TTEER TTVR TViV

Transgastric xplane view TV

Transgastric Colour xplane view 

A

Ao

S
P

PPM 
lead

A

Ao

S
P

TR
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•RV sizing and 
function

•Infiltrative CMP

•TTVR suitability
•Annular size and RV 
structure interactions

•Etiology TV 
pathology

•Severity TR
•Procedural imaging
•CIED lead 
interaction

•Severity- Grade TR
•RV/PA coupling
•CIED

TTE TOE

cMRICT

Tricuspid valve imaging

Treatment Anatomy Evidence TTEER TTVR TViV

•Complement 
TOE procedural 
imaging in 
suboptimal 
images

ICE
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Transcatheter TV therapy options

Triclip G4 Abbott Cardiovascular 

Pascal Ace Edwards Lifesciences ®

EVOQUE system Edwards Lifesciences

TricValve

Heterotopic caval
valve implantation

VDyne

TVVR Replacement

Edge to Edge repair TVVR Replacement

Direct annuloplasty

CE-Marked USA, 
Europe

CE-marked USA Europe

CE-marked USA Europe

T TEER received 
regulatory approval in 
Australia
-Not listed on 
Commonwealth 
prostheses list.
-Not eligible for private 
health insurance 
rebates.

Treatment Anatomy Evidence TTEER TTVR TViV

CE Mark Europe 2020
FDA USA April 2024

Videos from You-tube

19

Triclip G4 Abbott Cardiovascular 

Pascal Ace Edwards Lifesciences ®

EVOQUE Edwards Lifesciences

TricValve

Heterotopic caval
valve implantation

TVVR ReplacementEdge to Edge repair

Direct annuloplasty

Treatment Anatomy Evidence TTEER TTVR TViV
Videos from You-tube

Europe: CE-marked devices for transcatheter tricuspid valve 
intervention.

Cardioband Edwards Lifesciences ®

20
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DragonFly-T Valgen Medtech

TVVR ReplacementTVVR ReplacementEdge to Edge repair

Direct annuloplasty

Treatment Anatomy Evidence TTEER TTVR TViV
Videos from You-tube

Investigational devices for transcatheter tricuspid valve intervention.

K-Clip Huihe
Medical 
Technology

VDyne LuX-Valve Plus

Intrepid valve Medtronic Cardiovalve

21

Tricuspid Edge to Edge Repair Systems
PASCAL device (Edwards Lifesciences) TRICLIP (Abbott Cardiovascular)

(a) From Edwards Lifesciences- procedure manual (b) Lupu et al, (2024) Overview of 2024 FDA Advisory Panel Meeting on the 
TriClip transcatheter tricuspid valve repair system, AHJ, Vol. 275, p 21-34

Treatment Anatomy Evidence TTEER TTVR TViV
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https://www.cardiovascular.abbott/int/en/hcp/products/structural-heart/transcatheter-valve-solutions/triclip.html
https://www.sciencedirect.com/journal/american-heart-journal/vol/275/suppl/C
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Treatment Anatomy Evidence TTEER TTVR TViV

23

o Retrospective study- 336 pt international multi-centre registry

o GLIDE Score: useful tool for predicting postprocedural TR severity in 
T-TEER ie guide patient selection + treatment strategies.

GLIDE Score for Prediction of Mild Tricuspid Regurgitation following Tricuspid 
Transcatheter Edge-to-Edge Repair

Treatment Anatomy Evidence TTEER TTVR TViV

o Extent of TR reduction predicted by GLIDE score correlated with functional 
improvement. 

o TR reduction to moderate or less or >2 grade reduction experienced greater 
improvements in functional status at 3 months.

Gap

Location

Image

Density

En-face TR

24
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T-TEER vs TTVR

Treatment Anatomy Evidence TTEER TTVR TViV
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T-TEER vs TTVR

Treatment Anatomy Evidence TTEER TTVR TViV
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T-TEER vs TTVR

Treatment Anatomy Evidence TTEER TTVR TViV
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T-TEER vs TTVR

Treatment Anatomy Evidence TTEER TTVR TViV
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83 yo male presented with NYHA 3 on OMT

Background:

• - Atrial fibrillation
• - Osteoarthritis knees
Medications:

• Apixaban 5mg BD
• Metoprolol 50mg BD
• Frusemide 40mg BD

Surgical risk TRI-score: 
• 5/12
• Predicted in-hospital mortality14%

Case 1

Patient selection criteria sheet

Designed by  Professor Scalia

Treatment Anatomy Evidence TTEER TTVR TViVCase 1

29

Mildly dilated

==    ==      ==
X

N
o

Central4

9.525 40

53

2

No 1 

Normal

RA dilation 131ml/m2; TV tenting < 3mm; FAC 28%, TAPSE/RVSP 0.23mm/mmHg

13%

-

Treatment Anatomy Evidence TTEER TTVR TViV

Case 1
TTE 4C view

TTE  RV view

RV

RV

LV

LV

RA

TTE  PSAX TV TR Doppler TAPSE

RV S’RV size

Case 1

30
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==    ==      ==

X

XX
No

112mm 2CentralMassive
10-11

Treatment Anatomy Evidence TTEER TTVR TViV

Hahn + Zamorano (2017) The need for a new tricuspid regurgitation grading scheme, European Heart Journal - Cardiovascular Imaging ,18, 1342–1343

Case 1
TOE Mid oesophageal 3D TV MPR

TOE Transgastric 3D  TV TOE Right flex view xplane TV TOE Right flex view xplane TV colour

A

Ao

S
P2

P1

S
AAP

A

Ao

S

P2
P1

A

Ao

S

P2
P1

Case 1
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Treatment Anatomy Evidence TTEER TTVR TViV

S

P

A

P

Mid oesophageal xplane view

S

P
A

P

S
A

P

S
A

P A

Ao

Case 1
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Treatment Anatomy Evidence TTEER TTVR TViV

S

P

A

P

Mid oesophageal xplane view

S

P
A

P

S
A

P

S
A

P A

P

Case 1
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Transgastric/ Interventionalist’s view

Treatment Anatomy Evidence TTEER TTVR TViVCase 1

GLIDE score: 
q Gap- size. > 6mm = 1
q Location. Diffuse = 1
q Image quality. Good = 0
q Density chordal. Modest= 0
q Enface morphology. Linear = 0

GLIDE score Total = 2

S

A

P2

P1

Ao

S

A

P2

P1

Ao

KEY: 
q Assess leaflet tips coaptation 

gap width
q TEER clip+ grasping 

orientation/ perpendicularity 
to leaflet coaptation

q Determine impingement PPM
q MPR useful to confirm

34
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Tricuspid TEER Clip placement strategy

Device image from: Abbott Triclip G4 TEER 
https://www.youtube.com/watch?v=CnoUG5OG5_U

SP

A

SP

A

SP

A

SP

A

Septoanterior Clip
Multiple 

Septoanterior Clips

“Clover leaf” Septoposterior Clip
Posterior-anterior 

Clip (rare)

Modified from:  Euro PCR 
2022

AoV AoV

AoV AoV AoV

Transgastric view

SP

A

Transgastric/ Interventionalist’s view
q First TEER clip Septo-anterior close to aortic 

valve
q Further parallel TEER clip placement  or 

“Clover leaf” configuration (septoposterior)
q RULE- Obey- “Line of coaptation”

Treatment Anatomy Evidence TTEER TTVR TViVCase 1
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Tricuspid TEER Procedure
4-day admission for ”Pre-Hab"

S
A

P

AoV

Image: Netter, Atlas of human anatomy

Treatment Anatomy Evidence TTEER TTVR TViVCase 1

TOE Mid oesophageal 3D TV MPR TOE Right flex view xplane TV 

A

Ao

S

P2
P1

S AAP

A

Ao

S

P2

P1
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Treatment Anatomy Evidence TTEER TTVR TViVCase 1

S

A

A

P A S

P2P1

XTW

Mid oesophageal xplane view Transgastric xplane view

Tricuspid TEER Procedure 
Septoposterior coaptation 
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Case 1

Tricuspid TEER Procedure 
Septoposterior coaptation 

Treatment Anatomy Evidence TTEER TTVR TViV

S A
A

P

A
S

P2P1

S

P

A

P

XTW

XTW

TOE Mid oesophageal 3D TV MPR

Mid oesophageal xplane view
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T TEER x2 clips (Triclip XTW)

Treatment Anatomy Evidence TTEER TTVR TViV

AP

A

S

P2

P1

AP

A

S

P2

P1

“Clover leaf”

AoV

SP

A

TOE Mid oesophageal 3D TV MPR TOE Mid oesophageal 3D colour TV MPR

XTW

XTW

Case 1
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EVIDENCE? DATA AVAILABLE

T TEER

Angellotti + Praz (2024), Editorial comment: 3-Year Outcomes of Tricuspid Transcatheter 
Edge-to-Edge Repair Illuminating the Path Forward, JACC: CARDIOVASCULAR 
INTERVENTIONS, vol. 17, 18 ,p 2123–2125.

Treatment Anatomy Evidence TTEER TTVR TViV

40
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EVIDENCE? DATA 
AVAILABLE

PASTE

Treatment Anatomy Evidence TTEER TTVR TViV
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EVIDENCE? DATA 
AVAILABLE

Single-arm, multicenter, prospective CLASP TR  2023 (Edwards PASCAL 
TrAnScatheter Valve RePair System in Tricuspid Regurgitation [CLASP TR] Early 
Feasibility Study) 
o 1-year outcomes of the PASCAL transcatheter valve repair system to treat TR.
o CONCLUSIONS: PASCAL system demonstrated low complication + high survival 

rates, with significant and sustained improvements in TR, functional status, and 
quality of life at 1 year. 

Treatment Anatomy Evidence TTEER TTVR TViV

Edwards PASCAL 
TrAnScatheter Valve 
RePair System in TR 
(CLASP TR)
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TriClip procedure- both safe + effective, with 
sustained benefits at 3 years in patients with 
symptomatic moderate or greater TR. 

EVIDENCE? DATA 
AVAILABLE

Treatment Anatomy Evidence TTEER TTVR TViV

43

• bRIGHT study-TriClip system : multi-center, post market registry Europe (511 patients- 317 patients followed up 1 yr)
• Safe + effective at sustaining reduction in TR and a quality-of-life benefit in broad real-world bRIGHT population.
• Associated with improved survival:

• Reduction of TR to moderate or less at 30 days
• Lower baseline serum creatinine 
• Larger baseline RV TAPSE

EVIDENCE? DATA 
AVAILABLE

Treatment Anatomy Evidence TTEER TTVR TViV

Safe + effective through 1 year 
for subjects with significant
TR + advanced disease in  
diverse real-world population

44
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PASTE

PASCAL system effectively treats severe TR in high-risk 
patients, sustained TR reduction + significant clinical 
improvements at 1-year.

T-TEER reduces TR severity + improves composite score 
driven by improved patient-reported outcome measures in 
patients with severe, symptomatic TR.

EVIDENCE? DATA 
AVAILABLE

Treatment Anatomy Evidence TTEER TTVR TViV
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TRIGISTRY

TEER

Treatment Anatomy Evidence TTEER TTVR TViV

Observational retrospective registry
o 613 patients
o Overall- using 4 grade TR severity classification:
-Achieve mild to moderate or less TR

46
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Anatomical Criteria of Feasibility for Transcatheter Tricuspid Edge-to-
Edge Repair vs Tricuspid Valve Replacement

Tanaka et al, (2024) Eligibility for T-
TEER and TTVR in Patients With TR, 
JACC : CARDIOVASCULAR 
INTERVENTIONS vol. 1 7 , no.. 23, p. 
2732– 2744

Treatment Anatomy Evidence TTEER TTVR TViV
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Anatomical Criteria of Feasibility for Transcatheter 
Tricuspid Edge-to-Edge Repair vs Tricuspid Valve 

Replacement

Tanaka et al, (2024) Eligibility for T-TEER and TTVR in Patients With TR, JACC : CARDIOVASCULAR INTERVENTIONS vol. 1 7 , no. . 2 3 , p. 2732– 2744

Treatment Anatomy Evidence TTEER TTVR TViV

S
P

A

Posterior-anterior 
TR

AoV

S

P

A
P

Thick immobile TV leaflets
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Eligibility TTVR or NOT

Tanaka et al, (2024) Eligibility for T-TEER and TTVR in Patients With TR, JACC : CARDIOVASCULAR INTERVENTIONS vol. 17 , no. 23 , p. 2732 – 2744

Treatment Anatomy Evidence TTEER TTVR TViV
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Eligibility TTVR or NOT

Tanaka et al, (2024) Eligibility for T-TEER and TTVR in Patients With TR, JACC : CARDIOVASCULAR INTERVENTIONS vol. 17 , no. 23 , p. 2732 –
2744

Treatment Anatomy Evidence TTEER TTVR TViV

x
x
x
x
x
x
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DATA 
AVAILABLE

Treatment Anatomy Evidence TTEER TTVR TViV
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DATA 
AVAILABLE

Treatment of patients with symptomatic + severe or greater TR with TTVR+OMT 
resulted in substantial improvement in symptoms, function, + quality of life. Benefits 
evident 30 days after TTVR à increase to 6 monthsà durable through 1 year. TRISCEND II Pivotal Trial

TTVR

OMT

TTVR OMT

Treatment Anatomy Evidence TTEER TTVR TViV
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EVOQUE 
TTVR

Treatment Anatomy Evidence TTEER TTVR TViV

53

o TTVR superior to OMT
o Improvements in QOL

o Event curves for mortality + HF 
hospitalization favoured device
o Further follow-up needed to confirm

o TTVR associated with significant risk of 
new pacemakers + severe bleeding.

EVOQUE TTVR 
(FDA USA + Europe)

Evoque TTVR images courtesy Dr. S.Tomlinson.

Treatment Anatomy Evidence TTEER TTVR TViVCase 2

TOE Mid oesophageal 3D TV MPR

Mid oesophageal view TV colour compare

54



3/22/25

28

Treatment TTVR
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Treatment TTVR
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o Previous TV IE from IVDU
o 33mm Perimount Magna Ease TVR (2014)

o Post TVR: CHB requiring PPM- coronary sinus 
pacing

o AF on warfarin

Case 3: 46 yo female

SVD Stage 3SR

Treatment Anatomy Evidence TTEER TTVR TViV

Ao

Mid oesophageal view TVR ColourMid oesophageal view TVR

Ao

RA RA

Mid oesophageal view 3D TVR (showing PPM leads)

TVR mean PG 14mmHg
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Surgical 
Bioprosthetic 

TVR
1A

Transcatheter 
Valve in Valve

1B

Explant bioprosthetic 
valves

? Redo Surgical 
Bioprosthetic TVR

2A  

Transcatheter Valve in 
Valve

2B

Lifetime Management of Severe Tricuspid 
Regurgitation 

Treatment Anatomy Evidence TTEER TTVR TViV

36yo

46yo

56yo

66yo

A= Surgical B= TTVR
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Transcatheter Tricuspid Valve-in-valve
29 mm Edwards SAPIEN 3 within a 33mm Perimount Magna Ease 

TVR 

Treatment Anatomy Evidence TTEER TTVR TViVCase 3

Mitral Valve-in -Valve Apps 
By Dr Vinayak (Vinnie) Bapat Mid oesophageal view 3D TVR ViV deployment

Fluroscopic view: TVR ViV deployment

59

TTVI 
Treatment 
Algorithm

TV 
Anatomy 

PPM

Evidence 
TEER vs 

TTVR

Which 
cases 

to 
select

T-TEER

When to 
Treat?

TTVR

TViV

Other 
options?

Conclusion:
Transcatheter
Tricuspid Valve 
Interventions
TTVI
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Etiology of TR

Primary TR  
5-10%

Defect of valves +/-
chordae 

Myxomatous 
prolapse, congenital, 
RHD, IE,  carcinoid 
HD, infiltrative dz or 

iatrogenic (RV 
biopsy).

Secondary TR
VFTR 

55-75%

RV dysfunction + 
dilation-> tricuspid 

annular dilation, leaflet 
tethering, 

malcoaptation of 
normal TV leaflets

PH-L sided heart dz
RV myocardial dz

Secondary TR 
AFTR 

10-15%

RA dilation + 
dysfunction

Atrial arrhythmia
AF/flutter

CIED related 
10-15%

Primary
TR related to lead

Secondary
TR effect of PPM lead 

RV dilatation

Treatment Anatomy Evidence TTEER TTVR TViV
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