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Right-sided cardiac valvular disease has 
traditionally been considered less clinically 

important than mitral or aortic valve pathology.

Its optimal management remains controversial.

Patients are rarely referred for isolated surgical 
tricuspid valve (TV) repair or replacement, and 

most procedure are done in the context of 
other planned cardiac surgeries



FTR Severity Incidence %

Overall 27-30

Sever 7-14

Moderate 15-30

Mild 74-86



• Until recently, surgical avoidance of TV repair was 
easily accepted in patients with Functional TR

TV repair remains too infrequent procedure at 
most surgical centers

Moderate to severe TR affects approximately 1.6 
million patients in the United States,  

Only 8,000 undergo tricuspid surgery annually 





Clinical Scenario

A 43 Year old lady presented with DOE FC II and have A Sever 
MS, Moderate TR and pulmonary Hypertension (PAP 60)
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era



Up to 40% of patients undergoing isolated 
left sided valve surgery will develop
significant TR during long-term follow-up

TR is associated with increased early and 
late mortality and decreased functional 
outcome

Tricuspid annuloplasty is a safe and 
effective treatment for FTR



Pathophysiology of FTR:

• Leaflet tethering
• Asymmetrical annular dilatation
• Flattening of the TV annulus 

• It is extremely important to bear in mind that once the TV is dilated, its 
size cannot spontaneously return to normal, and it may continue to dilate 
further. 

Dilated TV cannot spontaneously return to normal size

complete reverse remodeling of the RV may not occur



Annular Dilatation
Different  Definitions

• Values of more than 27 mm in either maximal early 
systolic or minimal late end-systolic diameters

• More than 40mm (21 mm/m2 ) maximum end-systolic 
diameter

• Mean diastolic annulus diameter of 51mmin the four-
chamber view 

• 54 mm in the short axis view



Principles of Surgical 
management of FTR

Elimination of increased 
afterload to the RV 

Correction of TA dilation 
and dysfunction



Two principal surgical methods for FTR

Suture Annuloplasty Ring Annuloplasty



Suture or Ring Annuloplasty



Suture annuloplasty

Advantages Disadvantages



De Vega

• High incidence of both residual and 
recurrent tricuspid regurgitation

• Residual moderateto- severe tricuspid 
insufficiency in more than 10% of Patients

• The recurrence of moderate-to-severe 
tricuspid regurgitation in more than 40% of 
patients at 10 years postoperatively





Suture Versus Ring
Annuloplasty

•McCarthy PM, Bhudia SK, Rajeswaran J, et al. Tricuspid valve repair: durability and risk factors for 
failure. J Thorac Cardiovasc Surg 2004;127:674–85.

•Tang GH, David TE, Singh SK, Maganti MD, Armstrong S, BorgerMA. Tricuspid valve repair with an 
annuloplasty ring results in improved long-term outcomes. Circulation 2006;114:I577– 81.

•Navil  JL, Nowicki ER, Blackstone EH, et al. Surgical management of secondary tricuspid valve 
regurgitation: annulus, commissure, or leaflet procedure? J Thorac Cardiovasc Surg 2010;139:1473–
82.

Despite the absence of randomized trials, it is currently accepted 
by the majority of surgeons that ring repairs are more durable than 
suture repairs and are associated with better long-term and event-
free survival



They  conclude that:
There is good evidence to support ring annuloplasty over De Vega’s 
annuloplasty. 

Multiple recent cohort studies support the use of ring annuloplasty for 
moderate to severe TR over De Vega’s annuloplasty

both in terms of the rate of recurrence of TR leading to reoperation and 
long-term mortality.



Flexible Band 

Semi-Rigid

Rigid

2-dimensional shape and good results  (97.5% 
freedom from TV reoperation at 10 years)
Onoda K, Yasuda F, Takao M, et al. Long-term follow-up afterCarpentier-Edwards ring 

annuloplasty for tricuspid regurgitation. Ann Thorac Surg 2000;70:796 –9.

The  incidence of recurrent  significant TR 5 years after 
surgery with the standard Carpentier-Edwards ring and with the 
MC3 ring of 10% and 14% respectively, but this difference was 
not statistically significant
Navia JL, Nowicki ER, Blackstone EH, et al. Surgical management ofsecondary tricuspid valve 
regurgitation: annulus, commissure, or leaflet procedure? J Thorac Cardiovasc Surg 2010;139:1473–
82.

Ring Types



Flexible,  Semi-rigid or Rigid ring?

• Rigid and semirigid rings not only effectively 
restore annular diameter (reduction annuloplasty), but also

restore the 3-dimensional geometry of the tricuspid annulus in a 
fixed systolic position (remodeling annuloplasty)

• The main advantage of rigid rings over flexible bands is that the 
dimension of the septal annulus, which contributes to annular 
dilation in severely diseased valves, is both normalized and better 
stabilized reducing late recurrence of regurgitation



Rigid rings may be preferable for treating severe  
regurgitation with severe annular dilation, where 
complete remodeling is desirable. 

• In contradistinction,

Partial flexible bands may adequate for treating or 
preventing tricuspid regurgitation where there are milder  
degrees of annular dilation with less severe 
regurgitation, as the need to correct and prevent dilation 
of the septal annulus is less likely



Surgical management of 
subsets of FTR



Moderate FTR

• Moderate tricuspid regurgitation is associated with 

worsening regurgitation in long-term follow-up

Greater reoperation rates

poorer long-term survival

It is not possible to predict those patients in whom 
moderate regurgitation will resolve after left-sided 

heart surgery,



A moderately dilated annulus 
may not be detected by 
2-dimensional 
Echocardiography

3-dimensional
echocardiography or CMR 
probably offers a more 
accurate picture of tricuspid 
annular dilation.



•

We believe surgeons should systematically 
inspect the tricuspid valve during most mitral 
operations (by direct inspection preferably)



Direct intraoperative assessment

• Suggested indicators of requirement for tricuspid annuloplasty
include:

•A maximal annular diameter in the flaccid heart  70 mm 

Annulus circumference 2 sizes or greater than a 
valve sizer corresponding to the combined posterior 

and anterior leaflet surface area



Pulmonary Hypertension

if

The TV has otherwise
normal function and geometry

Isolated pulmonary hypertension is not an 
indication for tricuspid valve repair



Secondary TR and ischemic mitral 
regurgitation

• Concomitant FTR is a frequent finding
• May lead to poor outcome and cardiomyophaty

• Moderate to severe FTR should be corrected at the 
same time as left-heart surgery.

• If severe TV tethering is present (tethering distance  
0.76 cm or tethering area 1.63 cm2 ), the use of 
adjunctive surgical techniques to tricuspid annuloplasty
or TV replacement should be considered





Late FTR after left heart valve surgery

• In  reoperative setting, surgeons have historically waited for the 
development of severe symptoms before reoperating on patients with late 
tricuspid regurgitation.

• The poor results observed in these severely symptomatic patients reinforce 
the belief that reoperative surgery for tricuspid valve regurgitation is a
very-high risk and dangerous operation

• Current strategy is to offer tricuspid valve repair to otherwise low-risk 
(typically young) minimally symptomatic patients
who develop severe TR after left-sided heart surgery





117 patients 
1997-2012



When we should replace TV in 
FTR?

• In cases of extreme leaflet tethering, 
prosthetic replacement of the valve should 
be considered. 

• The ideal choice of prosthesis for tricuspid 
valve replacement remains a matter of 
controversy as both are associated with 
thromboembolism and relatively high 
frequency of reoperation.



They recommend considering use of a mechanical 
valve in the tricuspid position in patients who:

Require warfarin anticoagulation,
Good right ventricular function, 
less than moderate RV dilatation







They conclude that

• Ringless repair was significantly 
associated with recurrence of severe TR.

• The use of mechanical prostheses was 
associated with a high rate of thrombosis.

• No significant differences in perioperative 
or total mortality were found between the 
different methods used for repair or valve 
replacement





Risk factors for repair failure 

Higher preoperative 
TR severity

Higher pulmonary 
artery pressures,

Larger ring size MV replacement 
rather than repair,

worse LV dysfunction Increased LV 
remodeling

Suture annuloplasty 
Presence of 
pacemaker leads 
through the valve area



Kilic A, Saha-Chaudhuri P, Rankin JS, Conte JV. 
Trends and outcomes of tricuspid valve surgery in North America: an analysis of more than 

50 000 patients from the Society of Thoracic Surgeons Database. 
Ann Thorac Surg 2013.

•

TVR with bioprostheses (81.5%), 

increasing from 77.4% in 2000 to 86.6% in 2010 (P. 0.001)



Desai RR, Vargas Abello LM, Klein AL, et al. 
J Thorac Cardiovasc Surg 2013; 146:1126–1132.

More aggressive approach to FTR

All patients undergoing mitral valve repair alone had 
improvements in TR grade and RV function after 

surgeryThese improvements were temporary and
by 3 years returned to preoperative levels



This rate was 20 % from1977-1998



Despite 75% of mitral valve patients having 
tricuspid annular geometric  changes associated 

with FTR

TVr still remains underused, with tricuspid 
operative volume representing only 10% of mitral 
valve operations performed,
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Randomized trials to study the effects of ‘prophylactic’ tricuspid 
regurgitation

Percutaneous annuloplasty, edge-to-edge repair

Millipede system (Millipede, LLC, AnnArbor, Michigan) involves the 
placement of a tricuspid ring

Valved Stent:  animal models  and a few case reports
Implantation of separate valves in the superior vena cava and inferior vena 

cava to prevent damage to the liverand other organs





J Thorac Cardiovasc Surg 2013;-:1-6













Take home messages



Should we be more aggressive in surgical management FTR ? 

Is early TVr Improve the patients outcome and QOL?

Is the Ring annuloplasty superior to the Suture annuloplasty? 

Is the rigid rings have better surgical results? 

YES

Maybe YES

YES

YES


