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Secondary (functional) TR 

Asymmetric annular dilatation 

 

 

 

Deloche et al. Ann Chir Thorac Cardiovasc 1973, 12. 



Leaflet tethering  

Fukuda S et al. J Am Soc Echocardiogr 2007;20:1236-1242 
 

Secondary (functional) TR 



Indications for surgery in tricuspid 

disease (ESC/EACTS Guidelines) 
.  Class Level 

Surgery is indicated in symptomatic patients with severe TS I  C  

Surgery is indicated in patients with severe TS undergoing left-sided valve 
intervention.  

I  C 

Surgery is indicated in patients with severe primary, or secondary, TR undergoing 
left-sided valve surgery.   

I  C  

Surgery is indicated in symptomatic patients with severe isolated primary TR 
without severe right ventricular dysfunction.  

I C  

Surgery should be considered in patients with moderate primary TR undergoing left-
sided valve surgery. .  

IIa  C  

Surgery should be considered in patients with mild or moderate secondary 
TR with dilated annulus (≥ 40 mm or > 21 mm/m²) undergoing left-sided valve 
surgery.  

IIa  C  

Surgery should be considered in asymptomatic or mildly symptomatic 
patients with severe isolated primary TR and progressive right ventricular 
dilation or deterioration of right ventricular function.  

IIa  C  

After left-sided valve surgery, surgery should be considered in patients with severe 
TR who are symptomatic or have progressive right ventricular dilatation/dysfunction, 
in the absence of left-sided valve dysfunction, severe right or left ventricular 
dysfunction, and severe pulmonary vascular disease.  

IIa  C  

2012 version 
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Tricuspid annulus dilatation 

≥ 4 cm or 21 mm/sqmm2 

TT apical 4-chamber view 
 in late diastole 

40 mm 

Antero-septal to antero-posterior 
commissure distance > 7 cm 

SSurgical view 



Progression of not significant TR (≤2+) 

(untreated at the time of initial MV surgery) 

Dreyfus GD et al. Ann Thorac Surg 2005;79:127-132. 

In pts who did  not receive concomitant tricuspid annuloplasty 
-progression of none or mild TR to 3+ or 4+ occurred in 34% of the cases 
 





Randomized study on prophylactic tricuspid 

annuloplasty 



 

Annals of thoracic Surgery 2011 Nov. 15 
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Late mortality after MV surgery is 

strictly related to the presence of 

significant TR 

 

 



Kwak JJ et al.  
Am Heart J 2008;155:732-7 

TR + 

TR - 

Late TR after left-sided valve surgery (mainly 

MV surgery) is associated to lower survival 

Song H et al.  

Heart 2009;95:931-936. 

 TR - 

 TR + 



Hospital mortality for late TR surgery 

Year Hospital mortality (%) 

King 1984 25% 

Kaul 1991 23.5% 

Staab  1999 8.8% 

Izumi 2002 14.2% 

McCarthy 2004 37% 

Dong-A Kwon 2006 25% 

Kwak 2008 16.6% 



41% at 5 years 

Staab ME et al.  
J Heart Valve Dis. 1999 Sep;8(5):567-74 
 

Late survival after surgery for TR 

following MV replacement or repair 

King et al.  
Circulation 1984;70 (suppl.I): I-193.   

31% at 5 years 



Late survival after surgery for TR 

following MV replacement or repair 

Survival after surgery for late TR: 

19% at 3 years 

McCarthy et al. JTCVS 2004;127:675 











Late TR after left-sided valve surgery: 
Earlier surgical timing 

2007 

2012 

2007 2007 

2012 



Late TR after left-sided valve surgery: 
From pulmonary hypertension to pulmonary artery 

disease concept 

2007 

2012 

2007 

2012 



 Hemodynamics in progressive pulmonary vascular disease: importance of right heart 

catheterization 

Haddad F et al. Circulation 2008;117:1717-1731 
Copyright © American Heart Association 

- A decrease in pulmonary arterial pressure (PAP) in patients with PH may 
be a sign of low cardiac output (CO) and severe RV failure. PVR indicates 
pulmonary vascular resistance; PCWP, pulmonary artery capillary wedge 

pressure; and MPAP, mean PAP.  
 

- In case of severe TR, CO is not reliable  transpulmonary gradient to 

estimate PVR 



Inoperable patients with normal sPAP 



 

 

 

Late TR should be prevented  by addressing 

more aggressively and effectively the 

tricuspid valve during the primary MV 

operation    



Current results of tricuspid annuloplasty  

are suboptimal 

McCarthy et al. JTCVS 2004;127:675 Navia et al. JTCVS 2010;139 



TR due to annular dilatation alone 
  

  remodeling 

annuloplasty with a 

semirigid ring is 

associated with the 

most durable 

results 

 



New remodeling rings 

 Medtronic Tri-Ad  

- Design adapts to the three-dimensional geometry of the 

tricuspid valve in systole and diastole 

- Braided sewing ring construction provides smooth needle 

penetration and prevents bunching for easy implantation 

- A semi-rigid segment is supported by soft, flexible segments 

for suturing delicate tissue 

Medtronic Contour 3D  

- The first annuloplasty system to offer single-use and reusable 

sizers 

-Incorporates septal lateral compression to address annular 

dilation 

- Ring profile height is 3.3 mm, 15% lower than the Edwards 

Lifesciences MC3 Ring 

Edwards PHYSIO Tricuspid ring  

-3D Waveform shape and Selective Flexibility design help 

reduce stress on annular tissue 

-increased septal segment opening by over 25%   

-Distinct sewing ledge facilitates intuitive suture placement and 

easy suture pass through. 





TR due to annular dilatation associated to 

significant leaflet tethering  

 





Tricuspid leaflet augmentation 

Dreyfus GD et al. Eur J Cardiothor Surg 2008;34:908-10 



Clover technique 



How to improve overall results in 
pts with TR 

• Lower the threshold for repair 
 
 

• Improve annuloplasty devices / surgical techniques 
 
 

• Find new solutions for high risk patients 
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A pragmatic approach 

Replicate a proven surgical procedure, the Kay technique (or 
Bicuspidization), in a percutaneous intervention 

 

 

Transcatheter  Tricuspid Annuloplasty 



• US patent granted March 2013 

• Pre-clinical trial completed 

• FIM planned in Q4 2013 

CE 
2015 

Pre-clinical  
2011 - 2012 

First-in-Human 
2013 - 2014 

Proof-of-concept 
2010 

Transcatheter Tricuspid Annuloplasty 

Status and Future Milestones 
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Thank you! 


