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Asymmetric annular dilatation

Dreyfus G et al. Ann Thorac Surg 
2005;79:127–32

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

Tricuspid annulus dilatation



Tricuspid annulus dilatation

≥ 4 cm or 21 mm/m2 septal to anterior leaflet distance

TT apical 4-chamber view
in late diastole Surgical view

40 mm



San Raffaele University
- Tricuspid valve evaluation in early MV repair pts-



Distribution of pre-operative tricuspid 
annulus diameters at TEE 

Septo-lateral diameter (mm) Antero-posterior diameter (mm)

40 mm

Using a cut-off > 40 mm or > 21 mm/m2,, 49 (6.9%) and 65 (9.2%) patients had pre-
operative SL dilatation, respectively



Guidelines on the management of valvular heart
disease (version 2012)



Should prophylactic tricuspid annuloplasty be 
performed at the time of mitral valve surgery?





There are no strong  
randomized data!



Mild-moderate functional TR



Intraoperative view of the tricuspid valve



Predictors of progression of less 
than severe functional TR
• LV dysfunction
• RV dilatation/dysfunction
• AF
• Pace-maker leads
• PHT
• Etiology

– Rheumatic 
– Dilated cardiomyopathy



Surgical techniques
n Annular plication by suture annuloplasty

n Localized
n Kay repair (bicuspidization)

n Semicilrcular
n De Vega repair

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

n Remodeling annuloplasty with semi-rigid rings
n Medtronic 3D Contour
n Edwards MC3 system

n Clover technique



Annular plication
Kay repair (bicuspidization)

n Bicuspidization of the TV by 

exclusion of the posterior 

leaflet

n Simple, fast, unexpensive and 

safe (conduction system 

avoided)

n Late dilatation of the anterior 

annulus
Kay et al. Ann Surg 1965, 53



Semicircular annuloplasty (De Vega)

n Simple, fast, unexpensive

n No prosthetic material

n No AVN injury

n Significant late recurrence 

of TR 

De Vega et al. Rev Esp Cardiol. 1972, 25.



Modified De Vega repair

n Avoid tearing of 
the suture

Antunes et al. Ann Thorac Surg. 1983, 6.



Reduction annuloplasty
SJM Tailor Annuloplasty ring

n Prevents recurrent annular 
dilatation

n Allows dynamic changes of 
the annulus

n Disadvantages
n Does not restore the 

physiological shape of the 
annulus

n Risk of overcorrection



Remodeling annuloplasty
Edwards MC3 tricuspid annuloplasty system

n Near complete and semirigid

n 3D design accomodating the 
saddle shaped tricuspid 
annulus

n Stress on sutures minimized



New remodeling rings



Persistent/recurrent functional TR is still a 
problem 

Significant rate of tricuspid annuloplasty failure

McCarthy et al. JTCVS 2004;127:675



Tricuspid repair and durability



Current results of tricuspid annuloplasty 
are suboptimal

Pericardium

De Vega
flexible ring

Carpentier ring

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



The presence of significant TR after 
MV surgery is strictly related to late 

mortality !





To improve the results, the surgical 
treatment of TR has to be tailored

to the stage of the disease



TR due to annular dilatation 
alone

remodeling 
annuloplasty with a 
semirigid ring is 
associated with the 
most durable 
results



Functional TR 
Increased leaflet tethering





Tricuspid leaflet augmentation

Dreyfus GD et al. Eur J Cardiothor Surg 2008;34:908-10
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• Severe	TR	severa (VC	11	mm)
• Tricuspid	annulus:	46	mm
• Tethering of	the	leaflets +	fibrosis

• Tenting	area:	2.9	cm2
• Coaptation	distance:	1.37	mm

• RV	dilatation (EDD	57	mm)	
• RV	dysfunction

• TAPSE	13	mm
• Tricuspid annulus systolic velocity (S-TDI):	8	cm/sec

• SPAP	50	mmHg
• Extreme	right	atrial enlargement (550	ml)
• FE	55%
• Well functioning mitral prostesis (mean gradient 6	mmHg)
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2012 ESC Indications for surgery in tricuspid disease

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

European Heart Journal 2012 - doi:10.1093/eurheartj/ehs109 &
European Journal of Cardio-Thoracic Surgery 2012 -

doi:10.1093/ejcts/ezs455).



Surgical Beating Heart TV	«implantation»

• Median sternotomy/Right	thoracotomy

• Beating heart (No	cross	clamp and	cardioplegic arrest)

• No	tissue dissection (minimal postoperative bleeding in	redos)
• Peripheral cannulation
• Exposure limited to	the	right	atrium
• No	SVC/IVC	snaring (vacuum assisted venous drainage)

• Complete	preservation of	the	tricuspid valve	apparatus
(RV	function preserved)	

• Short	CPB	time
• Bioprosthesis implantation with	a	continuous suture



Surgical Beating Heart TV	«implantation»



Late TR after MV surgery - San Raffaele series

Buzzatti N et al. Long-term outcomes of tricuspid valve replacement after 
previous left-side heart surgery. Eur J Cardiothorac Surg. 2014 Oct;46(4):713-9. 



30-day results



Late results – cardiac death



Late results



Clover technique
Dept. of Cardiac Surgery, S. Raffaele University Hospital, Milan, Italy



“Complex tricuspid lesions” 
(not treatable with annuloplasty only)

Post-traumatic TR Degenerative TR

TR in dilated CMP

Large prolapse/flail of multiple leaflets

Restricted leaflet motion due to RV dilatation



Surgical and TEE view













Results

Hospital mortality 7/96 (7.2%)
Follow-up (median,yrs) 9 years, (IQR 5.1;10.9)

(up to 14.3 years)
Tricuspid regurgitation
- absent / mild (1+) 69/89 (77.5%)
- moderate (2+) 18/89 (20.2%)
- severe (3-4+) 2/89  (2.2%)

Reoperation 1 pt
Tricuspid gradient (mean + SD) 2.8 ± 1.4 mmHg
Tricuspid valve area (mean + SD) 4.3 ± 0.6 cm2





Thank you!


