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CONVENTIONAL AVR 

SEVERAL ADVANTAGES 

 
•Standardized  

 

• Reproductible 

 

• Short operative times 

 

• Prosthesis durability can be anticipated 

 

• Long-term data 

 



J Am Coll Cardiol. 2000 Oct;36(4):1152-8 

Outcomes 15 years after valve replacement with a mechanical versus a bioprosthetic valve: final report of the 

Veterans Affairs randomized trial 

Late Mortality 



High Late Morbidity! 



YOUNG ADULTS 

• High level of physical activity 

 

• Quality of life 

 

• Prolonged anticipated life expectancy  

    = Exposure to valve-related complications 
• Degeneration + Reoperation (tissue valves) 

• Bleeding + Thromboembolisms (mechanical valves) 



AVR SURVIVAL 

Kvidal et al. JACC 2000 

Excess Mortality 



AVR IN THE YOUNG 

Kvidal et al. JACC 2000 

The younger the patients are,  
The higher excess mortality is 



MECHANICAL AVR IN THE YOUNG 
Long-term outcomes after elective isolated mechanical aor tic valve

replacement in young adults

Ismail Bouhout, MSc,aLouis-Mathieu Stevens, MD, PhD,b Amine Mazine, MSc,aNancy Poirier, MD,a

Raymond Cartier, MD,aPhilippe Demers, MD,aand Ismail El-Hamamsy, MD, PhDa

Objectives: The aim of this study was to determine long-term survival and clinical outcomes after elective

isolated mechanical aortic valve replacement in young adults.

Methods: A clinical observational study wasconducted in acohort of 450 consecutiveadults lessthan 65 years

of agewho had undergoneelectiveisolated mechanical aortic valvereplacement (AVR) between 1997and 2006.

Patients who had undergone previous cardiac surgery, and those undergoing concomitant procedures or urgent

surgery wereexcluded. Follow-up was93.3% completewith amean follow-up of 9.1 3.5 years. Theprimary

end point wassurvival. Life tableanalyseswereused to determineage- and gender-matched general population

survival. Secondary end points were reoperation and valve-related complications.

Results: Overall actuarial survival at 1, 5, and 10 years was 98% 1%, 95% 1%, and 87% 1%,

respectively, which was lower than expected in the age- and gender-matched general population in Quebec.

Actuarial freedom from prosthetic valve dysfunction was 99% 0.4%, 95% 1%, and 91% 1% at

1, 5, and 10 years, respectively. Actuarial freedom from valve reintervention was 98% 1%, 96% 1%,

and 94% 1% at 1, 5 and 10 years, respectively. Actuarial survival free from reoperation at 10 years was

82% 2%. Actuarial freedom from major hemorrhage was 98% 1%, 96% 1%, and 90% 2% at

1, 5, and 10 years, respectively.

Conclusions: In young adults undergoing elective isolated mechanical AVR, survival remains suboptimal

compared with an age- and gender-matched general population. Furthermore, there isa low but constant hazard

of prosthetic valve reintervention after mechanical AVR. (J Thorac Cardiovasc Surg 2013;- :1-6)

Supplemental material is available online.

Aortic valvedisease isoneof themost common indications

for surgery in patients less than 65 years of age. However,

the ideal aortic valve substitute remains unknown. This is

partly due to the lack of data on long-term outcomes in

this specific patient population. More importantly, most

long-term studies of aortic valve replacement (AVR)

include patients at higher risk (urgent operations, concom-

itant coronary revascularization, reoperations), which

makes it more challenging to assess outcomes related to

the actual procedure.1-3 Nevertheless, recent evidence has

shown excess long-term mortality in patients undergoing

AVR compared with an age- and sex-matched general

population, and this discrepancy was most pronounced in

the youngest age group.4

A longer lifeexpectancy exposesyoung adultstoahigher

lifelong risk of prosthesis-related complicationsafter AVR,

most notably in the form of thromboembolic events,

hemorrhage, and reoperation. Bioprosthetic valves have

limited long-term durability and thereforecarry an inherent

risk of reoperation in young adults. Nevertheless, they have

alow thrombogenic risk and havetheadvantageof avoiding

anticoagulation. In contrast, mechanical prosthesesprovide

better long-term durability with low risk of prosthesis

reintervention, and are thus often considered the option of

choice in young adultswith aortic valvedisease.5Neverthe-

less, mechanical prostheses carry a thrombogenic risk and

therefore mandate long-term anticoagulation with an

associated risk of major bleeding. Although some studies

have examined long-term results after AVR, few have

focused on contemporary results of isolated mechanical

AVR in young adults.

The aim of this study was to assess long-term survival

in a contemporary series of consecutive young adults

undergoing elective isolated mechanical AVR compared

with the age- and gender-matched general population in

Quebec. The secondary objective was to describe the

occurrence of long-term valve-related complications after

AVR in this patient population.
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1997-2006: 469 isolated mechanical AVR <65 years 
 

Exclusion: concomittant procedures, coronary 
disease, reoperations, emergencies (dissection), 

active endocarditis 
 

Mean age: 53.2 ± 9.2  

Mean follow-up: 9.1 ± 3.5 years 
 

Follow-up 95% complete (4099 patient-years) 

Bouhout et al.  JTCVS 2014 



SURVIVAL – MECHANICAL AVR 

Bouhout et al.  JTCVS 2014 

87% 

78% 



SURVIVAL FREE FROM REOPERATION 

Bouhout et al.  JTCVS 2014 

82% 

A 10 years, 1 in 5 patients is dead or reoperated 



TISSUE AVR IN THE YOUNG 

“. . .younger patients had worse than expected 
survival that was further diminished with insertion 
of a small prosthesis.” 

3,049 Perimount patients; 1991-2004 

Mihajlevic et al. JTCVS 2008 



TISSUE AVR IN THE YOUNG 

2,659 Perimount patients; 1984-2008 

Bourguignon et al. Ann Thorac Surg 2015 



Excess Mortality in Young Adults 

-8 yrs 

-20 yrs 

Bourguignon et al. Ann Thorac Surg 2015 



TISSUE AVR IN THE YOUNG 

Forcillo et al. ATS 2014 



TISSUE AVR IN THE YOUNG 

Forcillo et al. ATS 2014 

79% 

57% 



Survival   



Meta-Analysis: Survival not affected by type of prosthesis   





Conventional AVR is associated with  
Excess Mortality  

up to 60 years of age at the time of 
surgery, and significant VR morbidity 

Procedure is palliative and not curative 



 
THE AORTIC ROOT IS 

A living structure with 
optimal geometry and 

biology 
 



THE AORTIC ROOT COMPLEX 
LIVING STRUCTURE 

= 
COMPLEX FUNCTIONS 

Laminar flow 

Excellent 
hemodynamics 

Low 
thrombogenicity 

Resistance to 
infections 



The importance of geometry 



AORTIC VALVE REPAIR/PRESERVING SURGERY 

• No randomized trials 

 

• Single-center (single-surgeon) series 

 

• Difficult to compare AI patients to AS patients 



SURVIVAL 

Price et al. Ann Thor Surg 2013 

 
 
 

1995-2010: 475 elective AV repair (AI or aneurysm) 
 

Mean age: 53 ± 16 years 
 

Mean follow-up: 4.6 years 



SURVIVAL 

Price et al. Ann Thor Surg 2013 

73% 
73% 

81% 

90% 



SURVIVAL 

de Meester et al. JTCVS 2014 

REPAIR 

AVR 



SURVIVAL 

David et al. JTCVS 2014 

 
 
 

1988-2010: 371 consecutive valve-sparing procedures 
(~15/year) 

 
Mean age: 47 ± 15 years 

 
Median follow-up: 8.9 years 



SURVIVAL 

David et al. JTCVS 2014 

N=296 Reimplantation 
 

N=75 Remodeling 

12% Acute type A dissection 
 

35% Marfan syndrome  

Survival lower than matched general population 



SURVIVAL 

Aicher et al. EJCTS 2010 

 
 
 

1995-2007: 640 consecutive valve-sparing procedures  
 

81% of all patients with AI 
 

Mean age: 56 ± 17 years 
 

Mean follow-up: 4.8 years 



SURVIVAL 

Aicher et al. EJCTS 2010 

10% acute dissection 



SURVIVAL SUMMARY 

• ~80% survival at 10 years despite: 
• Inclusion of acute type A dissections 

• Connective tissue disorders 

 

• No studies into the second decade 
• Mean follow-up <10 years 

 

• Difficult to compare survival of AI pts to 
AS patients 
 

 



VALVE-RELATED COMPLICATIONS 



Aicher et al. EJCTS 2010 

FREEDOM FROM ALL VALVE-RELATED COMPLICATIONS 
(Reoperation, endocarditis, thromboembolism and hemmorhage) 

88% at 10 years 



VALVE-RELATED COMPLICATIONS 

David et al. JTCVS 2014 



VALVE-RELATED COMPLICATIONS 

Arabkhani et al. ATS 2015 



Arabkhani et al. ATS 2015 



QUALITY OF LIFE 



AV REPAIR 

MECHANICAL 

ROSS 

Aicher et al.  JTCVS 2011 



Aicher et al.  JTCVS 2011 



Zacek et al. BMC Cardiovasc Dis 2016 



HEMODYNAMICS 



Collins et al. ATS 2015 



Collins et al. ATS 2015 

z 



SUMMARY WHY TO REPAIR 

 

• Improved Survival (evidence is limited) 

• Reduced Valve-related complications 

• Improved Quality of life 

 



• New prosthesis 

• New anticoagulant 
therapy 

• Valve in valve impact 

• Reduced Redo risk 



Newer Generation Prosthesis? 



On-X valve 



PROACT Trial (n=375 pts) 

Puskas et al.  JTCVS 2014 



A new class of resilient bovine 
pericardial valves 

• builds on PERIMOUNT valve design 

 

• RESILIA tissue preservation 

 

• VFit Technology 

5
1 

Resilient Tissue 
Valves 



Tissue exposure to free aldehydes during 
glutaraldehyde fixation and storage is a major cause of 

calcification. 

Multiple factors influence tissue calcification, some of which 
are inherent to the current technology (e.g. free aldehydes)1 

1. Schoen FJ, Levy RJ. Ann Thorac Surg. 2005;79:1072–80. 

Glutaraldehyde 
fixation 

Glutaraldehyde 
storage 

In vivo, calcium binds to free 
aldehydes 

However, a side effect of 
glutaraldehyde fixation and storage is 

the introduction of free aldehydes 

Collagen fibers consist of free 
amino acid side chains 

Within the collagen matrix, 
glutaraldehyde fixation strengthens the 

tissue by creating crosslinks 



Integrity preservation technology 

• Integrity preservation technology incorporates two features with a 
new way to virtually eliminate free aldehydes while preserving 
and protecting the tissue 

Free aldehydes Stable-capping:  
Permanently blocks free 
aldehydes  

Glycerolization: 
Glycerol displaces water in 
the tissue and preserves 
tissue integrity, which 
enables dry storage 

Glycerolized tissue 



Final calcium content at end of 8 months1 

Calcium content was 72% lower, and mean gradient was significantly lower than in the control group* 

Juvenile sheep model: Significant improvement in anti-calcification and sustained 
hemodynamic properties compared with the PERIMOUNT valve 

p=0.002 

PERIMOUNT 
tissue valve 

RESILIA tissue 
valve 
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PERIMOUNT tissue valve 
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p=0.03 
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1. Flameng W, et al. J Thorac Cardiovasc Surg. 2015;149:340–5. 

* No clinical data are available that evaluate the long-term impact of RESILIA tissue in patients. 
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“This model mirrors the accelerated calcification that is often seen in younger humans.” 



VFit technology 

Incorporates two  

 
 

• Fluoroscopically visible size markers 

The technology incorporates two novel features designed for 
potential future valve-in-valve (ViV) procedures 

 



VFit technology 

Incorporates two  

 

•Expansion zone 

Technology incorporates two features designed for 
potential future valve-in-valve (ViV) procedures 

 



AORTIC VALVE REPAIR 

WHEN? 



To Preserve or Not to Preserve? 

The DECISION depends on 

 

 

 

The EVALUATION rests on 

FEASIBILITY EXPECTED DURABILITY 

PREOP 
IMAGING 

INTRAOP 
ASSESSMENT 



Mechanisms of AR are a combination of: 

Root pathology: 
Asc. Aortic aneurysm (STJ) 

   Root aneurysm: 

STJ       

Annular dilataion 

 

Cusp pathology: 
   Cusp Prolapse 

   Calcific degeneration 

   Commissural pathologies 

 



To recognize the anatomical and 
operative factors associated with 

better repair durability 



Favorable ECHO Characteristics  

• CUSPS 
• Pliable 

• Little to no calcium 

• Sufficient tissue length (Gh) 

 

• AORTIC ANNULUS 
• <28mm 

 

• COMMISSURES (BAV) 
• Close to symmetric circumferential orientation 160-180° 

 
 

 



Favorable INTRAOP Characteristics  
• CUSPS 

• Geometric height ≥20mm(BAV)>18 (TAV)  

• Little to no calcium/fenestrations 

 

• COMMISSURES 
• Circumferential orientation 160-180° 

≥22mm 

150° 

180° 



RELEVANCE OF CUSP PROLAPSE 
EFFECTIVE HEIGHT 

 

Aicher et al. Circulation 2011 



The Effective Height Concept 

Schweizer.avi


Aicher D et al. Circulation 2011;123:178-185  

Freedom from reoperation BAV repair 
depending on the orientation of the 2 normal commissures 



The importance to treat annular dilatation 

32mm 

Aicher et al. Circulation 2011 



Tissue deficiency 
GEOMETRIC HEIGHT 

 

≥18-20mm 

Schafers et al. JTCVS 2013 



Tissue Deficiency  
(geometric height< 18-20mm) 



Freedom from reoperation after BAV repair 

depending on the use of a pericardial patch 
 

Aicher D et al. Circulation 2011;123:178-185 



Pericardial Patch Augmentation 
 Other materials(Cor-matrix, Gortex membrane, Cardiocell) 

Presented at the EACTS 2016 



The impact of experience 

Aicher et al. EJCTS 2010 

Improving Results with Experience and Understanding 



SUMMARY 

• WHY? 
• Better survival 

• Less valve-related complications 

• Better quality of life 

 

• WHEN? 
• Echo and intraoperative determination 

• Feasibility is not enough, repair should be durable– JUDGEMENT  

AORTIC VALVE REPAIR 



Thank you! 


