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Despite refinements in mitral 
valve repair techniques over the 

past 30 years, treatment of aortic 
valvular disease continues to 

center on valvular replacement 
(AVR).



AVR in the young patient

‣ AVR is a well established and reproducible procedure
‣ Allows placement of a mechanical or bioprosthetic valve
‣ TAVR has proven to be an extremely disruptive technologyà huge increase in 

bioprosthetic AVR

‣ However, valve replacement does result in future morbidity and 
excess mortality

‣ This is especially true in the young patient



Kvidal et al. JACC 2000

Excess Mortality



MECHANICAL AVR IN THE YOUNG
Long-term outcomes after elective isolated mechanical aortic valve
replacement in young adults

Ismail Bouhout, MSc,a Louis-Mathieu Stevens, MD, PhD,b Amine Mazine, MSc,a Nancy Poirier, MD,a

Raymond Cartier, MD,a Philippe Demers, MD,a and 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 was conducted in a cohort of 450 consecutive adults less than 65 years
of agewho had undergone elective isolated mechanical aortic valve replacement (AVR) between 1997 and 2006.
Patients who had undergone previous cardiac surgery, and those undergoing concomitant procedures or urgent
surgery were excluded. Follow-up was 93.3% complete with a mean follow-up of 9.1! 3.5 years. The primary
end point was survival. Life table analyses were used to determine age- 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 is a low but constant hazard
of prosthetic valve reintervention after mechanical AVR. (J Thorac Cardiovasc Surg 2013;-:1-6)

Supplemental material is available online.

Aortic valve disease is one of the most 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 life expectancy exposes young adults to a higher
lifelong risk of prosthesis-related complications after AVR,
most notably in the form of thromboembolic events,
hemorrhage, and reoperation. Bioprosthetic valves have
limited long-term durability and therefore carry an inherent
risk of reoperation in young adults. Nevertheless, they have
a low thrombogenic risk and have the advantage of avoiding
anticoagulation. In contrast, mechanical prostheses provide
better long-term durability with low risk of prosthesis
reintervention, and are thus often considered the option of
choice in young adults with aortic valve disease.5 Neverthe-
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



Repair rationale

‣ AVR is associated with excess mortality and patients’ fall off 
expected life curve
‣ This is true even with mechanical AVR

‣ This survival deficit is especially true in young patients!

‣ Aortic valve repair allows for restoration of the “living aortic valve 
complex” and potentially decreases long-term morbidity/mortality 
seen with AVR
‣ No anticoagulation
‣ Durable



2010s
‣ Significant interest in aortic 

valve repair

‣ Many techniques described

‣ Most of literature coming 
from Europe

‣ Good medium-term results 
with both trileaflet and BAV 
repairs



§ Annuloplasty

▸ External subannular ring (e.g. 
Lansac ring)

▸ Internal ring (HAART)
▸ Suture annuloplasty

▸ Valve sparing root 
replacement (David V)

Principles of Aortic Valve Repair

§ Leaflet Repair

▸ Plication
▸ Nodule release
▸ De-calcification
▸ BAV cleft closure
▸ Fenestration repair



Annuloplasty ring for TAV and BAV repairs

Standardization- HAART ring





What about aortic root aneurysms?

§ Classically, treated with a 
composite valved conduit
▸ Bentall procedure



Valve Sparing Root Replacement (VSRR)

§ Standard of care at UWMC 
for root aneurysm with 
repairable aortic valve

§ Used in a variety of settings:
▸ AI, acute type A dissection, 

BAV 





Traditional AI Algorithm

Isolated AI

AVR



Novel UWMC AI Algorithm

Isolated AI

Root Aneurysm?

VSSR (David V)Repairable valve?

Valve Repair AVR vs. Ross

- +

-+



What about aortic stenosis (AS)?

In general, valves with 
significant AS are not

repairable 



Ross Procedure

Pulmonary autograft Pulmonary homograft



Ross vs. AVR

El-Hamamsy et al.  Lancet 2010 Mazine et al.  Circulation 2016



Mazine et al.  JACC 2018



Ross at UWMC

Pre-op Post-op



Novel UWMC AS Algorithm

AS

Age < 55?

AVR vs TAVRRoss candidate?

Ross AVR (mechanical)

+ -

+ -



Conclusions

‣ AVR has consequences

‣ Retaining the “living aortic valve complex” with valve 
repair/VSRR/Ross has value in properly selected 
patients


