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Introduction
• Right-sided cardiac valvular disease has traditionally been
considered less clinically important than mitral or aortic valve 
pathology, and its optimal management remains controversial

• Patients are rarely referred for isolated surgical tricuspid valve 
(TV) repair or replacement, and most procedures are done in the 
context of other planned cardiac surgery

• Although TR leads to a dismal prognosis after symptom 
development and in-hospital mortality and actuarial survival are 
improved in patients undergoing TV annuloplasty at the time of 
mitral valve (MV) surgery, TR remains frequently undertreated

Ricci et al. J. Thorac Cardiovasc Surg 2013



Tricuspid Valve Disease
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Etiology of Tricuspid Valve Disease
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Guidelines



Guidelines

Because TR can vary according to the preload, 
afterload, and right ventricular function, the 
assessments of leaflet morphology, annular dimension 
and pulmonary artery pressure are particularly 
important for determining subsequent  management

• TR grade
• Annular dilatation

• Pulmonary hypertension



• Anteroseptal commissure to 
anteroposterior commissure > 70 mm
(Intra-operative measurement)

• Annulus diamter > 40 mm (Echo)

Dreyfus et al: Ann Thorac Surg, 2005

Tricuspid Regurgitation

Bolling et al: Circulation, 2009



Systolic 
Tricuspid 
Annular 

dimension 
> 21 mm/mq

NB: AF and enlarged RA





Tricuspid Regurgitation
1.  Do nothing

2.  Valvuloplasty
- De Vega 
- Kay
- ring (Duran, Carpentier, Cosgrove)
- leaflet augmentation

3.  Valve replacement 
- tissue
- mechanical

Should be 
the first 
choice



Tricuspid Valve Surgical Options
Pursestring Annuloplasty

Addition to MVR, AVR 
for functional TR
No pulmonary 

hypertension



Tricuspid Valve Surgical Options
Ringed Annuloplasty

Mild-mod pulmonary 
hypertension
Marked dilatation of the 

annulus



No permanent 
anticoagulation
Severe annular or 

RV dilatation
Abnormal leaflets

Tricuspid Valve Surgical Options
Biological TVR



Tricuspid Valve Surgical Options
Mechanical TVR

Presence of mechanical 
left-sided prosthesis
Abnormal leaflets/annular 

dilatation

Higher rate of thrombosis in 
the tricuspid position need 
for appropriate 
anticoagulation

But
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Tricuspid Regurgitation

1.  Functional tricuspid regurgitation
Mild → No surgery

Moderate 
or Severe → Fix the aortic and/or

mitral valve
→ Tricuspid annuloplasty

- De Vega or Ring



Tricuspid Regurgitation
2. Organic tricuspid regurgitation

Mild → no surgery

Asymptomatic → medical treatment
Moderate

Symptomatic despite medicine
Repair

Surgery 
TVR

Severe TVR



Tricuspid Regurgitation

3. Recurrent tricuspid regurgitation after 
surgery

- Investigate aortic and mitral valves and
LV function

- Fix aortic and/or mitral valve

- Tricuspid annuloplasty / TVR



Because reoperation for recurrent isolated TR carries
high mortality rates (up to 37%), TV surgery is not 
routinely offered to many patients.

As minimally invasive approaches for treatment of 
aortic and MV disease are developing, parallel 
alternative approaches for TR may be necessary, 
especially for those patients with high surgical risk

Ricci et al. J. Thorac Cardiovasc Surg 2013  

Tricuspid Regurgitation



• Reduce surgical trauma
• Minimize disruption of the chest wall
• Provide a safe and reproducible 

approach to CPB and myocardial 
protection

• Be applicable to the majority of patients 
and procedures

• Provide same safety and efficacy as 
conventional cardiac surgery

Tricuspid Regurgitation
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Turin MIS experience



64
consecutive 
unselected 

pts

2005-2011

Mean TV 
annulus 
diameter 
45.7±7.2 

mm



Turin MIS experience
Operative data

MV 87.5%

11.6%

Conversion to 
sternotomy
1/64 (1.6%)

ECC
135.4±41.9 

min

Aortic clamp
87.4.±27.4 

min



EQUALIZER BALLOON
Meditech Boston Scientific 

Max diameter   7Fr 
Lenght    65 cm

Inferior vena cava: 40 mm
Superior vena cava: 33 mm

Max diameter with inflated balloon

Superior and inferior vena cava 
Endovascular snaring kit 







Turin MIS experience
Post-operative  and FUP data

5-year freedom from 
reoperation 100%

TV repair 2.8%
TV replac. 13.8%

0% Groin wound 
infections

0% Femoral artery 
complications



Turin MIS experience
Post-operative and FUP data

Mean follow-up time: 21.5 ± 36.9 months

IT IT

IT



July 2005 – 9/2016: 1099 procedures

Mini-invasive surgeries

Consecutive unselected patientsConsecutive unselected patients

Turin MIS experience
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July 2005 – 9/2016:  1099 procedures
Tricuspid: 177 (16.1%)

Mini-invasive surgeries
Turin MIS experience

-Myxomas
-VSD
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July 2005 – 9/2016:  1099 procedures
Tricuspid: 177 (16.1%)



MIS valve procedures vs Median Sternotomy
2005-9/2016

Mini-invasive MV surgeriesMini-invasive surgeries
Turin MIS experience
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Redo surgery: 278/1099 (25.3%)

 1st redo 192 (69.1%)
 2nd redo 52 (18.7%)
 3rd redo 27 (9.7%)
 4th redo 7 (2.5%)

86 
(30.9%)

Mini-invasive surgeries
Turin MIS experience

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 set-16

2

41 35 42 65
75 70 84 84 108 132 81

0

25 15 25 34
16 25 27 30 27 33 21

Redo
1st operation



Mini-invasive MV surgeries
Mini-invasive surgeries
Turin MIS experience

July 2005 – 9/2016:  1099 procedures
Tricuspid: 177 (16.1%)

Similar pre-
operative data vs 

our previous 
report



Mini-invasive MV surgeries
Mini-invasive surgeries
Turin MIS experience

July 2005 – 9/2016:  1099 procedures
Tricuspid: 177 (16.1%)

Similar peri-
operative data vs 

our previous 
report



Mini-invasive MV surgeries
Mini-invasive surgeries
Turin MIS experience

July 2005 – 9/2016:  1099 procedures
Tricuspid: 177 (16.1%)

Lower mortality and major neurologic events
vs our previous report



Lessons Learned for the 
Tricuspid Valve

Tricuspid valve disease often unrecognized and 

under estimated

Functional regurgitation common with significant 

mitral and other left sided problems

Think Mitral !-----------------Think Tricuspid!



Lessons Learned for the 
Tricuspid Valve

Repair for most cases of functional regurgitation and 

a dilated annulus

Replacement

Marked annular dilatation

Recurrent TR after prior surgery

Organic disease

Endocarditis



Isolated TR should be more aggressively considered 

especially with MIS approaches

In high risk pts MIS is safe, feasible, and effective; 

ensures low perioperative morbidity and mortality; 

low rates of recurrent TR and late mortality

MIS is the gold standard in REDO at our Institution

Lessons Learned for the 
Tricuspid Valve
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