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• Increase in the use of bioprosthetic valves from 

15 to 74% in young patients (from 50 to 69 years 

old) between 1997 and 2012 in New York state 



• 2016 88% bioprosthetic



Explaining the shift

• “Anti” – Anti –coagulation
– Many young patients refuse long-term anticoagulation
– Elderly patients are at high risk when receiving 

anticoagulation. 

• Reoperation to replace a failed bioprosthetic can be 
accomplished with minimal morbidity and mortality. 

• Newer generation tissue valves are expected to 
provide longer reoperation-free survivals.

• “We can always do a valve in valve” 



Circulation 2017

ACC/AHA 2017 Guidelines 
I C A bioprosthesis is 

recommended in 
patients of any age 
for whom 
anticoagulant 
therapy is 
contraindicated, 
cannot be managed 
appropriately, or is 
not desired.

2014 
recommendation 
remains current.

IIa B-NR An aortic or mitral 
mechanical 
prosthesis is 
reasonable for 
patients less than 50 
years of age who do 
not have a 
contraindication to 
anticoagulation 
(141,149,151,155–
157).

MODIFIED: LOE 
updated from B to 
B-NR. The age limit 
for mechanical 
prosthesis was 
lowered from 60 to 
50 years of age.
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Questions

• Should we be using mechanical valves at all?

• If we accept universal bioprosthetic implant

• One of the biggest predictors of SVD is post implant 

Gradient

• Both of which are better in TAVR (SURTAVI, 

PARTNER, NOTION) 

• Should we be implanting surgical valves at all?

• Should everyone just get a TAVR?



The other options

• Mechanical AVR

• Ross operation

• Aortic valve repair

STS/EACTS Latin America Cardiovascular Surgery Conference 
2017



What is a reasonable expectation for 

valve life?



SVD: Comparison between surgical valves using freedom from 
reoperation   

Valve-Related Reoperation, Structural Valve 
Deterioration, and Endocarditis

• Ten-year freedom from reoperation was 97.0% 
and 99.6% for the Hancock II and Perimount, 
respectively (P 0.2). 

• In total, 11 reoperations (Hancock II (10) | 
Perimount, (1) occurred in this cohort. Structural 
valve deterioration (Hancock II, 97.5% 1.1%; 
Perimount, 97.2% 1.9% at 10 years; P 0.6).

• Prosthetic valve endocarditis were not different 
between valve types. 

Freedom from reoperation:
Ten reoperations were observed among
Hancock II patients and 1 reoperation
was observed among Perimount patients.

Rahimtoola S. H.  | Choice of Prosthetic Heart Valve in Adults: An update 
| JACC Vol. 55, No. 22, 2010 June 1, 2010:2413–26 



Surgical bioprotheses long-term follow-up:
Based on freedom SVD

Bourguignon T. et al  | Very Long-Term Outcomes of the Carpentier-Edwards Perimount Valve in Aortic 
Position | Ann Thorac Surg 2015;99:831–7 

Freedom from SVD by age groups:

Expected valve durability (median 
survival time without SVD) was 17.6 for 
the younger (60) and and 22.1 years for 
the 60 to 70 years group 

Edwards Perimount

>70 y

<60 y



What causes a bioprosthetic valve to fail?



Antimineralization treatment and patient-prosthesis mismatch are 

major determinants of the onset and incidence of structural valve 

degeneration in bioprosthetic heart valves

Mean age: 73,8 
years
EOAi <0,85 
cm2/m2
All AVRValve 

durability

Willem Flameng et al. JTCVS 2014; 
147:1219-24



Bioprosthetic Aortic Valve Durability:

A Meta-Regression of Published Studies

Ann Thorac Surg 2017



Bioprosthetic Aortic Valve Durability:

A Meta-Regression of Published Studies

Ann Thorac Surg 2017



Long-term follow-up of surgical bioprothesis:
Newer Definition of SVD

Bourguignon T. et al  | Very Long-Term Outcomes of the Carpentier-Edwards 
Perimount Valve in Aortic Position | Ann Thorac Surg 2015;99:831–7 

Structural Valve Deterioration (SVD) and Reoperation for SVD

Strict echocardiographic assessment: 
• severe aortic stenosis 

(mean gradient > 40 mm Hg) or 
• severe aortic regurgitation 

(effective regurgitant orifice area > 0.30 cm2, 
vena contracta > 0.6 cm)

• even in asymptomatic patients 



Assuming 15 years/valve, what will it look 

like for a 50 yo?

• 50 yoa, bioprosthetic SAVR

• 65 TAVR Valve in Valve

• 80 TAVR Valve in Valve in Valve



What if durability of valve is really 10 

years?

• 50 yoa, bioprosthetic SAVR

• 60 yoa, Valve in Valve TAVR

• 70 yoa, Valve in Valve in Valve TAVR

• 80 yoa, Valve in Valve in Valve in Valve TAVR??



“We can always place a 

transcatheter valve…”
• Assumptions:

– The initial bioprosthetic is large enough to accomadate a TAVR 

without high gradients

– Inspirus

– Proximity of valve to coronary ostia and other anatomic factors will 

allow TAVR implantation without complication

– You will only need one more intervention in your lifetime

– Sparse data on Valve in Valve

– No Data on Valve in Valve in Valve

– The TAVR will go smoothly



Danny Dvir et al. Circulation. 2012;126:2335-





Ages 50-70



Ages 60-70 



Ages < 65



• For 50-70 mortality equal, suggests the bleeding 

and thrombotic complications  favor tissue valve.

• Less than 65 group favored mechanical 

• Larger percentage of 50 year olds and 

lower…mean 50.









CONCLUSIONS 

The long-term mortality benefit that was associated with a mechanical prosthesis, as compared with a biologic prosthesis, persisted until 70 years of age among pa







Conclusions

• There continues to be a dramatic shift towards bioprosthetic valve 
implantation.

• Younger patients must be given a very realistic expectation of the 
need for re-intervention and implications throughout their lifetime

• Patients younger than 55 receive a mortality benefit from a 
mechanical Aortic valve.

• The future likely belongs to TAVR
• However, still awaiting long term data
• Paucity of data for Valve in Valve, and Valve in Valve in Valve etc
• Mechanical valve should be strongly considered for patients < 55 yoa


