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Conservative Treatment in Tricuspid Disease

Medical therapy in severe primary Tricuspid Regurgitation:
Although these patients respond well to diuretic therapy, delaying
surgery is likely to result in irreversible RV damage, organ failure
and poor results of late surgical intervention.
Medical therapy in Tricuspid Stenosis: Diuretics are useful in the
presence of heart failure but are of limited long-term efficacy.
ESC Guidelines Valvular Disease 2017

Pharmacological Therapy for
Tricuspid regurgitation
❖Diuretics for systemic congestion in the late phases
of the disease.
❖Pulmonary vasodilators in patients with pulmonary
artery hypertension independent of left-sided heart
disease.
❖Management of atrial ﬁbrillation.
❖Management of Heart Failure.

J Rodés-Cabau et al Lancet 2016

Predictors of reversible severe functional tricuspid
regurgitation in patients with atrial fibrillation
Atrial remodeling associated with atrial fibrillation is known to be a risk factor for significant TR

The improvement of LV systolic function was the only independent predictor of reversible
TR. Appropriate medical therapy including management for heart failure should be
considered before performing surgery in patients with severe functional TR and AF,
especially in patients with LV dysfunction.
JY Cho et al J Cardiol 2016

Pharmacological Therapy for
Tricuspid regurgitation
Diuretics can be useful for patients with severe TR and signs of right-sided HF. (ΙIa/ Level
of Evidence: C)
Loop diuretics are typically provided and may relieve systemic congestion, but their use can
be limited by worsening low-flow syndrome. Aldosterone antagonists may be of additive
benefit, especially in the setting of hepatic congestion, which may promote secondary
hyperaldosteronism.

Medical therapies to reduce elevated pulmonary artery pressures and/or pulmonary
vascular resistance might be considered in patients with severe functional TR. (IIb/Level of
Evidence: C)
Reduction of pulmonary artery pressures and pulmonary vascular resistance with specific
pulmonary vasodilators may be helpful to reduce RV afterload and functional TR in selected
patients with pulmonary hypertension. Medical treatment of conditions that elevate leftsided filling pressures, such as systemic hypertension, should be optimized.
2014 AHA/ACC Guideline for Valvular Heart Disease

Percutaneous/Transcatheter Therapies
in Tricuspid Diseases:
What do the guidelines tell us
Percutaneous repair techniques are in their infancy and must be further
evaluated before any recommendations can be made.

Gaps in evidence
• The potential role of transcatheter tricuspid valve treatment in high-risk
patients needs to be determined.
ESC Guidelines Valvular Disease 2017

Tricuspid Valve Anatomy

❑ The tricuspid annulus is a complex and dynamic 3D structure that differs from the
more symmetric saddle-shaped anatomy of the mitral annulus and is altered in the
presence of different loading conditions of the right heart chambers.
❑ The tricuspid annular area changes significantly during the respiratory and cardiac
cycle with an almost one-third increase during atrial systole and again in late
systole/early diastole.
Rodés-Cabau JACC 2016

Changes of Tricuspid
Annular Geometry in
Functional TR
❑ Under physiological conditions the
tricuspid annulus is elliptic or ‘egg’shaped when imaged in a short-axis
view.

❑ Α normal tricuspid annulus is nonplanar.
❑ The septal leaflet arises directly
from the tricuspid annulus above
the interventricular septum and this
medial portion of the tricuspid
annulus is relatively fixed due to its
position between the fibrous
trigones.

Τhe tricuspid annulus primarily dilates
along the free wall, i.e. at the anterior and
posterior leaflet attachments.

C Besler Interventional Cardiology Review 2018

Challenges of Transcatheter TV Treatment

Rodés-Cabau JACC 2016

C Besler Interventional Cardiology Review 2018

Transcatheter Therapies for TR
1. Percutaneous tricuspid
valve annuloplasty devices.

2. Tricuspid edge-to-edge
repair devices.
3. Techniques for heterotopic
caval valve implantation.

4. Devices to reduce
malcoaptation of the
tricuspid leaflets by
placing a spacer through
the central coaptation line

Rodés-Cabau JACC 2016

Cardioband Tricuspid System
❑ The Edwards Cardioband Tricuspid System is the first commercially available
transcatheter therapy specifically for the treatment of TR.
❑ The first transcatheter tricuspid therapy with CE mark and FDA approval (06/2018).
❑ Accurate positioning that takes into account patient-specific anatomy, and allows
for real-time adjustment with the ability to confirm results of the placement.

https://www.edwards.com

TRI-REPAIR study: Cardioband
Tricuspid System
❑ A single arm, multicentre, prospective study in eight sites in
Europe.
❑ Significant echocardiographic, functional and quality of life
improvements following implantation.
❑ Improvements observed at 30 days and sustained at 6 months
included PISA EROA, vena contracta, and LV stroke volume, as
well as improvements in functional measures such as NYHA
class, and quality of life measures such as 6MWT distance and
KCCQ score

S Baldus Interventional Cardiology Review 2018

Trialign
➢ The Trialign device is a
transjugular suture-based tricuspid
valve annuloplasty system that
reduces tricuspid annular diameter
through tissue plication.
➢ From a mechanistic point of view,
this approach resembles a suture
bicuspidization technique.

SCOUT-II: (ClinicalTrials.gov Identifier: NCT03225612)
C Besler Interventional Cardiology Review 2018

TriCinch System
❖ In functional TR, the tricuspid
annulus dilates in the septo-tolateral direction.
❖ TriCinch System tethers the
anteroposterior dimension of the
annulus in order to improve
coaptation.
❖ The delivery system allows transfemoral fixation of a stainlesssteel corkscrew into the
anteroposterior tricuspid valve
annulus, which is connected
through a Dacron band to a selfexpanding nitinol stent placed in
the hepatic region of the IVC.
PREVENT trial (ClinicalTrials.gov Identifier: NCT02098200)
4techtricuspid.com

Treatment of Severe TR
with the Edge-to-Edge:
MitraClip Technique
❑ 64 consecutive patients
unsuitable for surgery who
underwent MitraClip treatment
for chronic, severe TR.
❑ 22 patients were also treated
with the MitraClip system for
mitral regurgitation as a
combined procedure.

G Nickenig et al Circulation 2017
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Treatment of Severe TR with the Edgeto-Edge: MitraClip Technique

Transcatheter treatment of TR with the MitraClip system seems to be safe and feasible
in this cohort of preselected patients.
G Nickenig et al Circulation 2017

Six-month outcome after edge-to-edge repair of
severe TR in patients with heart failure
50 patients with right-sided HF and severe TR
14 patients were treated for isolated TR
36 patients for combined MR and TR.

Death, repeat tricuspid
valve clip implantation and
tricuspid valve surgery

Freedom from
from Death
Death
Freedom

Development of tricuspid regurgitation at discharge(DC),
1-month(1M) and 6-month (6M) follow up
M Orban et al Eur J Heart Fail 2018

Six-month outcome after edge-to-edge repair
of severe TR in patients with heart failure
❑ Percutaneous edge-to-edge
TV repair is feasible and safe.
❑ The reduction of TR in
patients with severe rightsided HF appears to be
associated with a durable
improvement in HF
symptoms up to 6months.
❑ This improvement was
observed in patients treated
with isolated TV repair and
concomitant mitral and
tricuspid valve repair.
M Orban et al Eur J Heart Fail 2018

Mitraclip in Severe TR: Our Experience

Mitraclip in Severe TR: Our Experience

Forma Repair System
❖ The FORMA Repair System has been designed to reduce
the regurgitant orifice area by providing a surface for
valve leaflet coaptation.
❖ The initial human experience in elderly, high-surgicalrisk, inoperable patients showed procedural safety, with
16 patients undergoing 1-year clinical follow-up.
❖ Clinical benefits seem to be evident early, with noticeable
improvements in functional capacity and right heart failure,
maintained at 1 year.
❖ Only partial correction of tricuspid insufficiency is
observed in most recipients on imaging, with ongoing
challenges remaining regarding the classification of
tricuspid insufficiency severity in the setting of in situ
Spacer devices.
❖ There are 2 available coaptation diameter sizes (12-15 mm)
R Puri et al Intervent Cardiol Clin 2018

Forma Repair System- First Human Trial

R Puri et al Intervent Cardiol Clin 2018

Caval Valve Implantation
The native TV annulus may dilate to
greater than 40 mm, which is far larger
than currently available transcatheter
valves.
Caval valve implantation (CAVI) has
been suggested as a treatment option
for patients with severe TR. The
procedure addresses the regurgitation
of blood into the caval veins, a condition
found often in patients with severe,
longstanding TR and RV enlargement,
but does not address TR per se.
HOVER trial: The Heterotopic Implantation of the Edwards-Sapien XT Transcatheter Valve in
the Inferior Vena cava for the treatment of severe Tricuspid Regurgitation is an FDA approved,
physician initiated.
(HOVER) trial (ClinicalTrials.gov Identifier: NCT02339974)
BP O’Neill Cath and Cardiov Intervent 2016

Implantation of the Edwards-Sapien XT
Transcatheter Valve in the Inferior Vena cava

Redirection of regurgitant blood flow away from IVC results:
1. Sustained reduction in right-sided pressures. 2. Increase in Cardiac Output
3. Decongestion of the hepatic and renal vasculature
V Rakita et al Cath and Cardiov Intervent 2017

The International
Trivalve Registry
❖ A total of 11 centers from Europe and North
America had contributed the registry.

M Taramasso et al JACC: Card Intervent 2017

The International
Trivalve Registry
Procedural success defined as
patient alive at the end of the
procedure with the device
successfully implanted and a
residual TR grade <2, was
achieved in 62% of cases.

Postprocedural adverse events: 8 pts requiring blood
transfusion of >1 blood units, 10 acute kidney injury, 1
conversion to open surgery, and 1 pericardial effusion
requiring drainage.

M Taramasso et al JACC: Card Intervent 2017

Fully Thoracoscopic TV repair Vs
Transcatheter Therapies

Video courtesy of Dr A Pitsis

Balloon valvuloplasty
of a tricuspid valve
stenosis in double
balloon technique
❖ Tricuspid stenosis is an uncommon
valvular heart disease which is almost
always of rheumatic origin.
❖ A mean diastolic gradient >5 mmHg is
significant tricuspid stenosis.
❖ Surgical replacement is the gold
standard treatment.
❖ However, in cases of reoperation
balloon valvuloplasty is recommended.

❖ Double balloon technique instead of a
single balloon has been recommended
to achieve adequate dilatation.

T Harle et al Clin Res Cardiol 2010

Percutaneous Valve Implantation Within Failed
Bioprosthetic Tricuspid Tissue Valve Replacements
(Valve- in- Valve)
❖ Tricuspid valve surgery is often required in patients with congenital heart disease,
particularly those with Ebstein’s anomaly.
❖ Bioprosthetic valves are preferred over mechanical valves in the tricuspid position although
valve degeneration is inevitable with time eventually requiring reoperation.

J Bentham Cath and Cardiovasc Interventions 2013

Early Failure of
Transcatheter Valves
in TV position

❑ Despite uncomplicated deployment in all four
cases and excellent postprocedural results,
there was evidence of valve failure 2 weeks
following intervention in three cases with
later valve failure in the fourth case.
Reasons for Early Failure:
1. the initial surgical valve had failed relatively
early after implant (3–4 years).
2. Valve in Valve?
3. Hemodynamics associated with dilated poorly
contractile right atria
4. Age of Patients
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Transcatheter placement of percutaneous valves in the tricuspid position is technically a
relatively straightforward procedure but early valve failure raises some concerns about the
viability of the valve in this position.

J Bentham Cath and Cardiovasc Interventions 2013

Conclusions

❖Transcatheter Treatment of TR is mainly for
very sick/high risk patients with FTR.
❖The focus needs to be on annuloplasty
devices and complete valve replacement
strategies.
❖Current transcatheter devices are unable to
provide complete durable correction of TR
in its advanced stages with severe annular
dilatation and leaflet tethering due to significant
RV dilatation and dysfunction.
❖However, this incomplete TR correction lead to
functional and quality of life improvement.

❖Device development and introduction must
focus more on the mechanism of the disease
in order to effectively treat it.

Association of tricuspid regurgitation after
mitral valve repair with MitraClip:
GRASP Registry
146 consecutive patients with functional mitral regurgitation were obtained.

Although MitraClip led to improvement in MR, TR, and NYHA functional class in patients with
baseline moderate/severe TR, the moderate/severe TR independently predicted death and rehospitalization for heart failure at 12-month.
Y Ohno et al Eur Heart J 2014

