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J3)29"# j>5lkB# 1"'# 43$"3)'# 6<+)%:"&$# 3&"# 43@*"&$4$%2&# 6"# ,4# 9)<:4,"&+"# 6"'# 4FF"+$%2&'#

:4,:3,4%)"'# 4:"+# ,7X@"# jH3'A37(# dl5l# h# 43C6",(# 6"# gi# 4&'kB# 1"'# <$%2,2@%"'# 6<@<&<)4$%:"'#

4994)4%''"&$# +2**"# ,4)@"*"&$#*4H2)%$4%)"'# 63# F4%$# 63# :%"%,,%''"*"&$# 6"# ,4# 9293,4$%2&# "$# 6"#

,74*<,%2)4$%2&#6"'#+2&6%$%2&'#'4&%$4%)"'#64&'#,"'#940'#2++%6"&$43;B##

J&#+4'#674$$"%&$"'#'<:?)"'#,"#'"3,#$)4%$"*"&$#+3)4$%F#6"#+"'#:4,:3,294$/%"'#)"92'"#'3)#3&"#9)%'"#

"&# +/4)@"# %&:4'%:"# 6"# $09"# )"*9,4+"*"&$# :4,:3,4%)"5# +/%)3)@%+43;# 23# 9")+3$4&<'5# A3%# 2&$#

+2&'%6<)48,"*"&$#4*<,%2)<#,"#9)2&2'$%+B##V&#"'$%*"#A3"#+/4A3"#4&&<"#9,3'#6"#>me#eee#9)2$/?'"'#

"&# 92'%$%2&# 42)$%A3"# '2&$# %*9,4&$<"'# 64&'# ,"# *2&6"# j^kB# K9)?'# +/%)3)@%"# 6"# )"*9,4+"*"&$#

:4,:3,4%)"# 42)$%A3"# ,4# '3):%"# (# ,2&@# $")*"# "'$# 9)2+/"# 6"# +",,"# 6"# ,4# 9293,4$%2&# @<&<)4,"# "&#

94)$%+3,%")#+/"G#,"'#94$%"&$'#X@<'#jikB##

14# 9293,4$%2&# :%"%,,%''4&$"# "$# ,74*<,%2)4$%2&# 6"'# 9")F2)*4&+"'# /<*260&4*%A3"'# 6"'#

8%29)2$/?'"'#jN-'k#42)$%A3"'#2&$#4823$%#(#3&"#+2&'%6<)48,"#43@*"&$4$%2&#6"#,"3)#%*9,4&$4$%2&#

923)#4$$"%&6)"#gmh#"&#>eefji5nkB#D"$$"#$"&64&+"#'"#+2&F%)*"#,4)@"*"&$#4:"+#,7"''2)#F3,@3)4&$#

6"'# N-'# %*9,4&$<"'# 94)# :2%"# 9")+3$4&<"5# .)4&'+4$/"$")# 42)$%+# :4,:"# %*9,4&$4$%2&# j.KZ`k5#

"'$%*<"'#(#die#eee#%*9,4&$4$%2&'#4&&3",,"'#*2&6%4,"'#jgkB#-23)#3&#EKD#'"))<#'0*9$2*4$%A3"#

,4#:4,:"# %6<4,"#4''2+%")4%$#dk#+2&F2)$#"$# )%'A3"#*%&%*4,#(# ,7%*9,4&$4$%2&5#>k#/<*260&4*%A3"#

'%*%,4%)"#(#3&"#:4,:"#&4$%:"5#lk#&"#&<+"''%$4&$#94'#674&$%+24@3,4$%2&#43#,2&@#+23)'5#"$#^k#63)48,"#

,"#9,3'#,2&@$"*9'#92''%8,"#jmkB#1"'#N-'#4+$3",,"'#'7499)2+/"&$#6"#+"#83$#3,$%*"5#&"#&<+"''%$4&$#

&2$4**"&$#94'#6"#$)4%$"*"&$#4&$%#$/)2*82$%A3"#43#,2&@#+23)'5#94)#)4992)$#(#,4#:4,:"#*<+4&%A3"B#

[<4&*2%&'# ,"# $4,2&# 67K+/%,,"# 673&"#N-# "'$# ,4# '3):"&3"# 6"# 6<@<&<)"'+"&+"# '$)3+$3)",,"5# 23#

Q#'$)3+$3)4,#:4,:"#6"$")%2)4$%2&#R#jLZMk#)"&64&$#,"3)#63)48%,%$<#,%*%$<"#jfkB##
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M3# F4%$# 6"# ,4# 63)<"# 6"# :%"# ,%*%$<"# 6"'#N-'# "$# 6"# ,7";94&'%2&# )49%6"# 63# &2*8)"# 6"# 94$%"&$'#

&<+"''%$4&$#3&"#'3):"%,,4&+"#)<@3,%?)"5# ,4#LZM#6":%"&6)4#3&"# %*92)$4&$"#+43'"#6"#*2)8%6%$<#

+4)6%2:4'+3,4%)"#"$#3&#92$"&$%",#F,<43#63#'2%&#6"#'4&$<#64&'#,"'#4&&<"'#(#:"&%)B##

-#! .&(+/0*1!21!)(!3()31!(/'+*451!!

14# :4,:"# 42)$%A3"# "'$# '%$3<"# "&$)"# ,4# +/4*8)"# 6"# +/4''"# 63# :"&$)%+3,"# @43+/"# "$# ,742)$"#

4'+"&64&$"B#J,,"#4#<$<#6<+)%$"#923)#,4#9)"*%?)"#F2%'#94)#1"2&4)62#64#Z%&+%#"&#diem#jF%@3)"#dkB#

J,,"# "'$# +2&'$%$3<"# 6"# $)2%'# +3'9%6"'# j23# :4,:3,"'# 23# F"3%,,"$'k# '"*%C,3&4%)"'# jA3"# &23'#

&2**")2&'#Q#+3'9'#Rk# A3%# 4''3)"&$# ,"# )T,"# 4&$%# )"F,3;#6"# ,4# :4,:"B# #D/4A3"# +3'9# 4# 3&#82)6#

94)%<$4,#%&'<)<#'3)#3&#4&&"43#F%8)"3;#42)$%A3"#"$#3&#82)6#,%8)"B##

1"'#+3'9'#'23$%"&&"&$#,"'#$)2%'#'%&3'#6"#Z4,'4,:4#A3%#'2&$#6"'#)"&F,"*"&$'#6"#,4#94)$%"#%&%$%4,"#

6"#,742)$"#404&$#3&#)T,"#+)3+%4,#923)#,4#F")*"$3)"#6"'#+3'9%6"'#4''3)4&$#4%&'%#,7<$4&+/<%$<#6"#,4#

:4,:"#42)$%A3"#"&#6%4'$2,"B##

`,#0#4#3&"#+3'9#92'$<)%"3)"#"$#6"3;#+3'9'#4&$<)%"3)"'#S#3&"#6)2%$"#"$#3&"#@43+/"B#14#+3'9#4&$<)2C

@43+/"#4#3&"#%&'")$%2&#+2**3&"#4:"+#,"#@)4&6#F"3%,,"$#6"#,4#:4,:"#*%$)4,"#j23#:4,:"#*%$)4,"#

4&$<)%"3)"k#o#2&#94),"#6"#Q#+2&$%&3%$<#*%$)2C42)$%A3"#RB##

K3C6"''3'#6"'#+3'9'#4&$<)%"3)"'#@43+/"#"$#6)2%$"#'7%&'?)"&$# ,"'#2)%F%+"'#+2)2&4%)"'#@43+/"#"$#

6)2%$#)"'9"+$%:"*"&$B#\&#&263,"#F%8)"3;#j&263,"#67K)4&$%3'k#)"&F,"#,4#94)$%"#*20"&&"#6"#+/4A3"#

82)6#,%8)"#6"'#+3'9%6"'B##

14#:4,:"#42)$%A3"#"'$#"&#)4992)$#4:"+# ,"#F4%'+"43#6"#U%'5#'%$3<#43#'2**"$#6"# ,4#+/4*8)"#6"#

+/4''"#:"&$)%+3,4%)"#@43+/"#"&$)"#,74&&"43#4$)%2C:"&$)%+3,4%)"#@43+/"#"$#,4#+2**%''3)"#'<94)4&$#

,4#+3'9#92'$<)%"3)"#6"#,4#+3'9#4&$<)%"3)"#6)2%$"B#

#

Figure 1 : Coupe anatomique d’une valve aortique normale adaptée des premiers croquis de 

Leonardo Da Vinci 
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6#! 7%+'%8*,,101&+!(/'+*451!8()8*9*%!

14#*4,46%"#+4,+%F%4&$"#:4,:3,4%)"#42)$%A3"#23#)<$)<+%''"*"&$#42)$%A3"#+4,+%F%<#jEKDk#"'$#84'<"#

'3)#3&#9)2+"''3'#6"#)"*26",4@"#"$#6"#+4,+%F%+4$%2&#94$/2,2@%A3"#+2&63%'4&$#(#3&"#*26%F%+4$%2&#

*2)9/2,2@%A3"#6"'#+3'9'#42)$%A3"'#jdekB#

#
#

Figure 2 : Histoire naturelle du rétrécissement valvulaire aortique calcifié d’après Ross et 

Braunwald (Circulation 1968) 

#
M"# &2*8)"3;# F4+$"3)'# 2&$# <$<# 9)292'<'# 923)# ";9,%A3")# ,4# *4,46%"# +4,+%F%4&$"# :4,:3,4%)"#

42)$%A3"B# 14# 8%+3'9%6%"# :4,:3,4%)"# 42)$%A3"# j6"3;# +3'9%6"'# 43# ,%"3# 6"# $)2%'# &2)*4,"*"&$k5#

*4,F2)*4$%2&# +2&@<&%$4,"# 9)<'"&$"# +/"G# d# (# ># h# 6"# ,4# 9293,4$%2&5# "'$# 3&# F4+$"3)# *4H"3)#

+2&$)%834&$#(#,4#*4,46%"#+4,+%F%4&$"B#K3#+23)'#6"#,"3)#:%"5#,4#*4H2)%$<#6"'#%&6%:%63'#4$$"%&$'#673&#

8%+3'9%6%"#:4,:3,4%)"#42)$%A3"#6<:",299"#3&"#94$/2,2@%"#6"#,4#:4,:"#42)$%A3"#,"#9,3'#'23:"&$#(#

$09"#6"#EKD#j'"3,"*"&$#dh#+2&'"):"#3&"#F2&+$%2&#:4,:3,4%)"#&2)*4,"k#jddk#B#`&<,3+$48,"*"&$#

,"#94$%"&$#92)$"3)#673&"#:4,:"#8%+3'9%6"#6<:",299"#'2&#EKD#9,3'#9)<+2+"*"&$5#(#)4%'2&#6"#3&"#

(#6"3;#6<+"&&%"'5#:%'#(#:%'#63#94$%"&$#63#*I*"#X@"#4:"+#,"'#*I*"'#F4+$"3)'#6"#)%'A3"'#"$#3&"#

:4,:"# $)%+3'9%6"B#V&# '239]2&&"# A3"# ,"'# *26%F%+4$%2&'# /<*260&4*%A3"'# %&63%$"'# 94)# +"$$"#

+2&F2)*4$%2&# 8%+3'9%6"# 4++<,?)"&$# ,"# 9)2+"''3'# 6"# +4,+%F%+4$%2&# :4,:3,4%)"B# D"9"&64&$# 6"'#

4&2*4,%"'#8%2,2@%A3"'# %&$)%&'?A3"'#62%:"&$#+2";%'$")#"$#+2&$)%83")#(#3&# )"*26",4@"#9)<+2+"#

+/"G# +"'# %&6%:%63'B#K3C6",(# 6"'# F4+$"3)'# 6"# )%'A3"'# %))<F3$48,"'# A3"# '2&$# ,"'#*4,F2)*4$%2&'#

+2&@<&%$4,"'#6"#,4#:4,:"#42)$%A3"#"$#,7X@"5#6743$)"'#F4+$"3)'#6"#)%'A3"'#2&$#<$<#%6"&$%F%<'#$",'#A3"#

,"#$484@%'*"5#,"#6%48?$"5#,"#'";"#*4'+3,%&5#,7/09")$"&'%2&#4)$<)%",,"5#,7/09")+/2,"'$<)2,<*%"#"$#

,"#'0&6)2*"#*<$482,%A3"#jd>5dlkB#
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14#F%@3)"#>#%,,3'$)"#,"#'9"+$)"#6"#,4#*4,46%"#63#94$%"&$#Q#(#)%'A3"#R#43#94$%"&$#9)<'"&$4&$#3&"#

'$<&2'"#42)$%A3"#@)4:"#"&#9/4'"#$")*%&4,"B##J&#"FF"$#3&"#F2%'#,4#'$<&2'"#42)$%A3"#<$48,%"5#%,#";%'$"#

3&#)%'A3"#4++)3#67<:?&"*"&$'#+4)6%2:4'+3,4%)"'B#M?'#,"#6<83$#6"'#'0*9$T*"'#,4#'3):%"#+/3$"#"$#

+"#6"#F4]2&#'9"+$4+3,4%)"#,2)'A3"#,4#'$<&2'"#42)$%A3"#"'$#'<:?)"#"$#$)?'#'0*9$2*4$%A3"#jd^kB#1"#

)"*9,4+"*"&$#:4,:3,4%)"#42)$%A3"#43#6<83$#6"'#'0*9$T*"'#9)"&6#4%&'%#$23$#'2&#'"&'B#

:#! ;'(*+101&+!!

`,#&70#4#94'#6"#$)4%$"*"&$#9)<:"&$%F#63#)<$)<+%''"*"&$#:4,:3,4%)"#42)$%A3"B##1"# '"3,# $)4%$"*"&$#

+3)4$%F#"'$#)"9)<'"&$<#94)#,"#)"*9,4+"*"&$#:4,:3,4%)"#42)$%A3"B#17<+/2+4)6%2@)49/%"#6299,")#"'$#

,7";4*"&#+,<#923)#92'")#,7%&6%+4$%2&#6"#,7%&$"):"&$%2&#"&#6"/2)'#63#+4)4+$?)"#'0*9$2*4$%A3"#

23#&2&#6"#+"$$"#'$<&2'"#:4,:3,4%)"#42)$%A3"B#1"'#6"3;#9)%&+%94,"'#$"+/&%A3"'#6"#9)%'"#"&#+/4)@"#

+3)4$%:"'# 4+$3",,"'# 6"# +"$$"# 94$/2,2@%"# '2&$# +2&6%$%2&&<"'# 94)# 3&# '+2)"# 6"# )%'A3"# $09"#

L.LpJ3)2'+2)"#``#S##,"#)"*9,4+"*"&$#:4,:3,4%)"#42)$%A3"#+/%)3)@%+4,#+,4''%A3"#4:"+#+,4*94@"#

42)$%A3"# 93%'# 23:")$3)"# 6"# ,742)$"# A3"# &23'# &2**")2&'# LKZE# jL3)@%+4,# K2)$%+# Z4,:"#

E"9,4+"*"&$k#jF%@3)"#lk#"$#,4#:2%"#*%&%C%&:4'%:"#94)#,"'#:4%''"43;#9<)%9/<)%A3"'#'4&'#+,4*94@"#

42)$%A3"# &%# 23:")$3)"# 6"# ,742)$"# A3"# &23'# &2**")2&'# .KZ`# j.)4&'+4$/"$")# K2)$%+# Z4,:"#

`*9,4&$4$%2&k# jF%@3)"# ^kB# 1"'# <,<*"&$'# (# 9)"&6)"# "&# +2*9$"# 94)# ,4# U"4)$# ."4*# 5# <A3%9"#

*3,$%6%'+%9,%&4%)"# +2*9)"&4&$# $23$"'# ,"'# '9<+%4,%$<'# %&$"):"&4&$'# 64&'# ,"# 62*4%&"#

+4)6%2:4'+3,4%)"5#923)#+/2%'%)#,73&"#23#,743$)"#6"'#9)%'"'#"&#+/4)@"#'2&$#+%$<"'#64&'#,"#$48,"43#d#

'4+/4&$#A37(#+"#H23)#"$#'",2&#,"'#)"+2**4&64$%2&'#6"#,7JLDpJKD.L5#,"#.KZ`#"'$#'"3,"*"&$#

)<'"):<#43;#94$%"&$'#(#/43$#)%'A3"#+/%)3)@%+4,#jdik#B#

#

#

#

#

#

#

#

#

#

#

#

#

#
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Tableau 1 : Guidelines ESC/EACTS 

# '+/%) (+/!)

$010234156357896)2:5;57896#

L.LpJ3)2'+2)"#``q^h#j,2@%'$%+#"3)2'+2)"#`#qdehk# # r#

L.LpJ3)2'+2)"#``s^h#j,2@%'$%+#"3)2'+2)"#`#sdehk# r# #

L<:?)"'#+2*2)8%6%$<'# r# #

K@"#q#gi#4&'# # r#

K@"#s#gi#4&'# r# #

K&$<+<6"&$#+/%)3)@%"#+4)6%4A3"#j)"63;k# r# #

P)4@%,%$<# r# #

=28%,%$<#)<63%$"# r# #

L3'9%+%2&#"&62+4)6%$"# # r#

+;03<=59)93)06>9236)392?;57896#

K++?'#F4:2)48,"#94)#,"'#:4%''"43;#F<*2)43;# r# #

-4'#674++?'#jF4:2)48,"'k#923)#.KZ`# # r#

K&$<+<6"&$#67%))46%4$%2&# r# #

K2)$"#92)+",4%&"# r# #

-2&$4@"'#9")*<48,"'# r# #

E%'A3"#6"#*%'*4$+/#j9)2$/?'"p94$%"&$k# r# #

M<F2)*4$%2&#$/2)4+%A3"#23#'+2,%2'"#'<:?)"# r# #

M%'$4&+"#+23)$"#"&$)"#2'$%4#+2)2&4%)"#"$#4&&"43#

:4,:3,4%)"#42)$%A3"#

# r#

.4%,,"#4&&"43#:4,:3,4%)"#42)$%A3"#"&#6"/2)'#$4%,,"#

6%'92&%8,"#923)#.KZ`#

# r#

K&4$2*%"#:4,:"#42)$%A3"#&2&#F4:2)48,"#.KZ`# # r#

=2)9/2,2@%"#:4,:3,4%)"#&2&#F4:2)48,"#.KZ`# # r#

./)2*83'#42)$%A3"#"$#p#23#:"&$)%+3,4%)"# # r#

STS : Society of Thoracic Surgeons, TAVI : Transcatheter Aortic Valve Implantation 

 

 

!
!
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#
#

#

"#$%&'!(!)!*+,-./0#1/0#23!4&2+-5%&'!6789!:,/%0;!'0!1+24#'!/%!.2.'30!5%!</&$/$'!5'!</!=/<='!
10'30-'!:>/1!'0!5&2#0';?!
#
#
#
#

#
#
"#$%&'!@ )!*+,-./0#1/0#23!4&2+-5%&'!+,#&%&$#+/<'!:$/%+,';!'0!=#1#23!+,#&%&$#+/<'!5%!
+,#&%&$#'3!A%10'!/=/30!#.4</30/0#23!:5&2#0;!
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<#! =*,+/*'1!21,!>'/+?@,1,!8('2*(451,!!

@ABC#S#D/4),"'#U3F&4@",#"$#'2&#<A3%9"#)4992)$"&$#3&"#";9<)%"&+"#6"#>l#*4,46"'#9)<'"&$4&$#3&"#

%&'3FF%'4&+"#42)$%A3"#'<:?)"#A3%#2&$#<$<#$)4%$<'#94)#,4#*%'"#"&#9,4+"#673&"#:4,:"#(#84,,"#4+)0,%A3"#

64&'#,742)$"#6"'+"&64&$"#jdnkB#D"$$"#:4,:"#9")*"$$4%$#6"#9)<:"&%)#,4#)<@3)@%$4$%2&#6"#,4#*2%$%<#

%&F<)%"3)"# 63# +2)9'5# *4%'# ,"# $)4:4%,# +4)6%4A3"# &7<$4%$# 94'# '3FF%'4**"&$# 6%*%&3<# "$# ,"# F,3;#

+2)2&4%)"#&2&#4*<,%2)<5#'70#4H23$4&$#,"'#+2*9,%+4$%2&'#$/)2*82"*82,%A3"'B#[<4&*2%&'#K,8")$#

L$4))#"$#MO%@/$#U4)W"&#2&$#)"+2&&3#,7%*92)$4&+"#6"#+"$$"#499)2+/"5#"&#3$%,%'4&$#3&#+2*92'4&$#

63)48,"#"$#)%@%6"#"$#,"#&<+"''%$<#6"#+2&$%&3")#64&'#+"$$"#:2%"B####

#

D@) 69>39=E19) @AFG#S# 9)"*%")# '3++?'# 6"# )"*9,4+"*"&$# :4,:3,4%)"# 2)$/29$%A3"# "&# 92'%$%2&#

*%$)4,"#94)#,"#M)#L$4))#jdgk#jF%@3)"#ikB##

#

H)#016)@AF@#S#9)"*%")#'3++?'#6"#)"*9,4+"*"&$#:4,:3,4%)"#2)$/29$%A3"#"&#92'%$%2&#42)$%A3"#94)#

,"#M)#U4)W"&#jdmkB#1"'#@)4&6'#9)%&+%9"'#6"#Q#6"'%@&#R#673&"#:4,:"#+4)6%4A3"#9)2$/<$%A3"#<$4%"&$#

F2)*3,<'B#1"#*4$<)%",#6":4%$#I$)"#+,%&%A3"*"&$#%&")$"5#+2*94$%8,"#4:"+#,"'#$%''3'#/3*4%&'5#&2&#

$)43*4$%A3"#923)#,"#'4&@5#&2&#$/)2*82@?&"#"$#'3)$23$#63)48,"#64&'#,"#$"*9'B#17"&$/23'%4'*"#

923)# ,4# :4,:"# *<+4&%A3"# <$4%$# 6":"&3# @<&<)4,5# '3)$23$# 923)# '4# 63)48%,%$<B# [<4&*2%&'5# '4#

9)%&+%94,"# ,%*%$"# <$4%$# ,4# '3):"&3"# 6"# +2*9,%+4$%2&'# $/)2*82"*82,%A3"'B# # 1"'# :4,:"'#

*<+4&%A3"'#(#+4@"5#94)#,"#F,3;#28'$)3+$%F#+"&$)4,#,%<#(#,4#84,,"5#9)2:2A34&$#6"#,4)@"'#G2&"'#6"#
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Figure 5: photographies (haut) et radiographies (bas) de la valve à balle de Starr (gauche) et 

de la valve mécanique mono disque de Medtronic (droit) (22) 

 

#

Figure 6: photographies (haut) et radiographies (bas) de la valve mécanique de référence à 

double disque Saint Jude (gauche) et de la Bioprothèse Carpentier Edwards (droit) (22) 

#
#
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Figure 7: Bioprothèse porcine stentless (Medtronic Freestyle) (gauche) (23) et Bioprothèse 

Inspiris Resilia sans glutaraldéhyde (droit) 

#

Figure 8: Trois étapes cruciales dans le développement des prothèses cardiaques (24) 
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HTA hypertension artérielle, FA : Fibrillation auriculaire, AOMI Artériopathie oblitérante des membres inférieurs, NT-

proBNP : N-terminal pro–B-type natriuretic peptide, CRP: C Reactive Protein, NYHA : New York Heart Association 
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L3)F4+"#42)$%A3"5#+*|# d5^{e5g# d5e{e5i# d5m{e5n# qeBeed#

."*9'#674++<,<)4$%2&#42)$%A3"5#*p'# f>5g{l>5l# ddg5^{l^5e# gm5g{>d5># qeBeed#

J94%''"3)#+3'9'5#**# >5>{d5d# l5e{d5d# d5n{e5n# qeBeed#

M<@<&<)"'+"&+"#'$<&2'4&$"5#&#jhk# ff#jle5^k# ml#jmlBmk# dn#jdnBdk# eBedm#

M<@<&<)"'+"&+"#F304&$"5#&#jhk) m^#j>^Blk# im#jnfk# >n#jldk# eBedm#

!! >3(&??+("3#%)"-'$+,&%)

K8'"&+"#67`K2#&#jhk! dinj^i5gk# lfj>n5^k# ddfjnd5^k# qeBeed#

`42#lC^#&#jhk# mnj>i5>k# nej^e5ik# >njdl5^k# qeBeed#

!! 4#"33%')

L+2)"#+4,+%A3"5#\K# l>f5^{i^i5n# gin5n{ndn5i# f5d{>>5e# qeBeed#

L+2)"#+4,+%A3"5#**l# del5g{dg>5i# >^f5d{dfn5l# d5n{^5m# qeBeed#

L+2)"#+4,+%A3"5#*@# ^l5d{gl5^# dei5d{m^5l# i5e{d>5m# qeBeed#

ETT : échocardiographiques trans thoracique, DTDVG: Diamètre télédiastolique ventriculaire gauche, FEVG : Fraction 

d’Ejection du Ventricule Gauche, VES : Volume d’éjection systolique, PAPS : pressions artérielles pulmonaires systoliques, 

ITV : Integrale Temps Vitesse, CCVG : Chambre de chasse ventriculaire gauche , Vmax : vitessemax transaortique,  

IAO : Insuffisance Aortique, 

#
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L3)F4+"#:4,:3,4%)"#6"#,4#N-#49)?'#,4#+/%)3)@%"#%&%$%4,"# Ce5^^#
#

qe5eeed#
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me5^{n5># g^5g{d>5g# gg5^{de5m# qeBeed#

U2**"5#&#jhk) ^nj^m5^k# lmjni5nk# dfjnl5lk# eBeii#

L3)F4+"#D2)92)",,"5#*|) d5m{e5># d5m{e5># d5m{e5># eB>ne#

M<,4%#6"#LZM5#4&') g5n{d5m# dd5>{l5^# m5n{l5m# qeBeed#

.4%,,"#9)2$/?'"5#**) >d5^{d5m# >l5e{>5l# >l5i{>5i#
#
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=%'*4$+/#qe5ni+*|p#*|#) >ej>d5dk# >jl5ik# >jn5gk# eBede#

LZM#'$<&2'4&$"5#&#jhk) iijig5fk# lnjn>5dk# mj>n5gk# eBee>#

LZM#F304&$"#j`K2#lC^k#&#jhk) ^ej^>5dk# >>jlg5fk# >>jgl5lk# eBeel#

L3)F4+"5#+*|) e5fn{e5id# d5e>{e5^d# d5lg{e5gi# eBee>#

L+2)"#+4,+%A3"5#\K) nfn5e{gdg5m# i>^5m{^ne5e# ^i>5g{ii>5l# eBded#
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j&}ffk#
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!! @'+(%)%3)#<"'2%) # # #

=<6%+4,"5#&#jhk# lejle5lek# d^jdn5gk# eBend#

`&:4'%:"5#&#jhk### nfjnf5gk# gejml5lk# eBelg#

?! E"63;#+/%)3)@%+4,5#&jhk# lnjln5^k# >mjll5lk# eBnff#

?! Z4,:"#%&#Z4,:"5#&#jhk# lljll5lk# ^>jiek# eBeln#

G#! E5*3*!
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>f5l{di5^# *2%'B# L3)# l^># 94$%"&$'5# 2&# 6<&2*8)4%$# ifjdg5lhk# 6<+?'# $23$"'# +43'"'5# 62&$# ^>#
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#
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# '<86)

L;MNCDO)

($P@GG)

L;M@CQO)

($R@GG)

L;M@ACO)
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)
)

K@"#(#,7%&+,3'%2&5#4&'#
#

gg5>{f5d# gg5n{de5d# gn5m{m5># e5^e>#

U2**"5#&#jhk# >>ejn^5lk#
#

g^jiek# d^njgi5lk# qeBeed#

L3%:%#*20"&5#*2%'# >f5l{di5^#
#

>mBn{lBd# >fB^{dBm# eBndn#

M<,4%#9"+#`&:4'%:"5#*2%'## dg5i{dn5m# m5g{di5l# >^5l{d^5g# qeBeed#

!! !"#$%&%$'())
)

# # # #

M<+?'#$23$"#+43'"5#&#jhk## ifjdg5lk# lfj>n5>k# >ejde5lk# qeBeed#

M<+?'#+4)6%2:4'+3,4%)"5#&#jhk# ^>jd>5lk#
#

l>j>d5ik# deji5>k#
#

qeBeed#

E</2'9%$4,%'4$%2&#923)#
%&'3FF%'4&+"#+4)6%4A3"5#&#jhk#

i^#jdi5gk# ^>#j>m5^k# d>jn5>hk# qeBeed#

KDPK#6"#&2:25#&#jhk# dej>5nk# ^#j>Bgk# n#jlBdk#
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KZD#%'+/<*%A3"5#&#jhk# ^jd5>k# l#j>k# d#jeBik# eBdfm#

LDK#6"#&2:25#&#jhk# ^jd5>k# l#j>k# d#jeBik# eBdfm#

ACFA : Arythmie Complète par Fibrillation Auriculaire, AVC : Accident vasculaire cérébral, SCA : Syndrome Coronarien 

Aigu CTscan : Computerized Tomography Scanner ; pec : prise en charge!
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)"+23)'#(#3&#$)4%$"*"&$#%&:4'%F#94)#+/%)3)@%"#23#.KZ`#jUE}d5^^#�dBl^CdBi^�#o#9qe5eeedkB##

#

6/><'/%!^!)!"/+0'%&1!4&-5#+0#F1!a!/3/<N1'!%3#=/&#-'!

I0239816)>14J5235T6))) X!) >YW0:89) %$ABZ)

!! A-'$"/+$B)2/-C"/%)

'+2)"#+4,+%A3"#! d5>l! e5eeed! [d5ddCd5li]!

!! A-'$"/+$B)DE)

'+2)"#+4,+%A3"#! d5lg! e5eeed! [d5dfCd5ig]!

!! :.$()DE)

'+2)"#+4,+%A3"#! d5le# e5eeed# [d5dfCd5^>]#

!! F%*&GHE+E)

'+2)"#+4,+%A3"#! d5^l# e5eeed# [d5l^Cd5i^]#

P8!)!+/&5#2=/1+%</#&'M!K=01!)!-=O3'.'301M!Eb!)!,/c/&5!&/0#2M!9P!)!#30'&=/<<'!5'!+23F#/3+'!d!8#8!)!=/<='!#3!=/<='!

!

J&#4&4,0'"#*3,$%:4)%<#j$48,"43#dek5#,"'#F4+$"3)'#9)<6%+$%F'#6"#,4#*2)$4,%$<#@,284,"#<$4%"&$#,"#'+2)"#

+4,+%A3"5# ,4#'0*9$2*4$2,2@%"#[bUK#```C`Z5# ,7X@"#67%&+,3'%2&5# ,7/09")$"&'%2&#4)$<)%",,"#"$# ,4#

+,4%)4&+"# 6"# ,4# +)<4$%&%&"B# 1"'# F4+$"3)'# 9)<6%+$%F'# <$4%"&$# %6"&$%A3"'# 923)# ,4# *2)$4,%$<#

+4)6%2:4'+3,4%)"#4:"+#"&#9,3'#,"#6%4*?$)"#6"#,4#9)2$/?'"#%&%$%4,"B##

J&#+"#A3%#+2&+")&"# ,4#'3):%"#'4&'#<:?&"*"&$'5# ,"'#F4+$"3)'#9)<6%+$%F'#"&#4&4,0'"#*3,$%:4)%<"#

<$4%"&$#,"#'+2)"#+4,+%A3"5#,"#6%4*?$)"#6"#,4#9)2$/?'"#%&%$%4,"5#,4#'0*9$2*4$2,2@%"#[bUK#```C`Z#

"$#,7U.KB##

1"'# <,<*"&$'# 9)<6%+$%F'# 673&"# 9)%'"# "&# +/4)@"# %&:4'%:"# <$4%"&$# ,"# '+2)"# +4,+%A3"5# ,4#

'0*9$2*4$2,2@%"#[bUK#```C`Z5#,7X@"5#,"#@)46%"&$#*20"&#"$#,4#PJZa#43#6%4@&2'$%+#4%&'%#A3"#,4#

+,4%)4&+"#6"#,4#+)<4$%&%&"B#

#

#

#

#

#
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6/><'/%!`U!)!"/+0'%&1!4&-5#+0#F1!a!/3/<N1'!.%<0#=/&#-'!

I0239816)>14J5235T6))) X!) >YW0:89) %$)ABZ)

!! A-'$"/+$B)2/-C"/%) ) ) )

'+2)"#+4,+%A3"## d5d^# e5edi# [d5e>Cd5>m]#
[bUK#lC^## >5mg# e5eed# [d5iiCi5le]#

K@"### d5em# e5eel# [d5elCd5dl]#
D,4%)4&+"#+)<4$%&%&"# d5ed# e5e^d# [d5eeCd5e>]#
U.K## >5>n# e5e>d# [d5dlC^5ie]#

!! A-'$"/+$B)DE) ) ) )

'+2)"#+4,+%A3"## d5>l# e5e>d# [d5e^Cd5^n]#
[bUK#lC^## ^5>e# e5eeed# [d5mfCf5ld]#
K@"# d5ef# e5eef# [d5e>Cd5dg]#
D,4%)4&+"#+)<4$%&%&"# d5ed# e5e^d# [d5eeCd5e>]#
M%4*?$)"#N-# e5m># e5e^# [e5nmCe5ff]#

!! :.$())DE) ) ) )

'+2)"#+4,+%A3"## d5>l# e5eeed# [d5deCd5ln]#
M%4*?$)"#N-# e5mi# e5em# [e5gnCe5fn]#
U.K## >5>># e5eei# [d5>nCl5mi]#
[bUK#lC^## d5gd# e5elg# [d5>nCl5mi]#

!! F%*&GHE+E) # # #

'+2)"#+4,+%A3"## d5>i# e5eeed# [d5d^Cd5lg]#
a)46%"&$#*20"&## d5e># e5ed# [d5edCd5el]#
K@"# e5fg# e5eeed# [e5fiCe5fm]#
PJZa## e5fm# e5ee^# [e5fnCe5ff]#
D,4%)4&+"#+)<4$%&%&"# e5ff# e5edg# [e5fmCd5ee]#
[bUK#```C`Z## >5^l# e5eeed# [d5neCl5nf]#

CV : cardiovasculaire, Evts : évènements, ViV : valve in valve ;HR : hazard ratio, IC : intervalle de confiance, HTA 

Hypertension Artérielle,  NYHA : New York Heart Association, BP : Bioprothese , FEVG : Fraction d’Ejection du Ventricule 

Gauche  
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43''%#(#*"$$)"#"&#,%"&#4:"+#,4#$4%,,"#6"#,4#:4,:"5#,"'#$4%,,"'#6"#N-#<$4&$#'%@&%F%+4$%:"*"&$#9,3'#
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-)2'$/"'%'C94$%"&$#*%'*4$+/#9)"6%+$'#'$)3+$3)4,#:4,:"#6"@"&")4$%2&#%&#8%29)2'$/"$%+#/"4)$#:4,:"'B#
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42�$#>eenodl>j>kS^ed�nB##
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:4,:"'B#!KDD#D4)6%2:4'+#`&$"):B#&2:#>eddo^jddkSd>dm�>gB##
gdB## D4)$,%6@"# .Ea5# M2)%'# =x5# L",,")'# L15# -4O46"# .K5# z/%$"# KD5# -"''2$$2# E5# "$# 4,B#
M"$"+$%2&#4&6#-)"6%+$%2&#2F#N%29)2'$/"$%+#K2)$%+#Z4,:"#M"@"&")4$%2&B#!#K*#D2,,#D4)6%2,B##*4)'#
>edfogljdekSddeg�dfB##
g>B## `)W,"#K5#Z"'"0#K.5#1"O%'#Mb5#LW"99")#![5#N%)6#!1J5#MO"+W#=E5#"$#4,B#`6"&$%F0%&@#
4+$%:"#:4'+3,4)#*%+)2+4,+%F%+4$%2&#80#jdmkPC'26%3*#F,32)%6"#92'%$)2&#"*%''%2&#$2*2@)49/0B#[4$#
D2**3&B#H3%,,#>edionSg^fiB##
glB## x%$4@4O4#.5#b4*4*2$2#U5#[4W4*2$2#b5#L4'4W%#x5#.2'/%*%$'3#L5#.4$'3@4*%#P5#"$#4,B#
-)"6%+$%:"#Z4,3"#2F#dmPCL26%3*#P,32)%6"#-2'%$)2&#J*%''%2&#.2*2@)49/0#%&#M"$"+$%&@#U%@/C
E%'W# D2)2&4)0# K)$")0# M%'"4'"# %&# D2*8%&4$%2&#z%$/# D2*93$"6# .2*2@)49/0B# !# K*# U"4)$#
K''2+B#>edmogj>ekS"ede>>^B##
g^B## MO"+W#=E5#!"&W%&'#zLK5#Z"'"0#K.5#-)%&@,"#=KU5#D/%&#Dz15#=4,,"0#.L5#"$#4,B#dmPC
'26%3*#F,32)%6"#39$4W"#%'#4#*4)W")#2F#4+$%:"#+4,+%F%+4$%2&#4&6#6%'"4'"#9)2@)"''%2&#%&#94$%"&$'#
O%$/#42)$%+#'$"&2'%'B#D%)+#D4)6%2:4'+#`*4@%&@B#*4)'#>ed^ogj>kSlgd�mB##
giB## [4W4*2$2#b5#x%$4@4O4#.5#L4'4W%#x5#.4$'3@4*%#P5#KO4%#x5#U%)2W4O4#b5#"$#4,B#D,%&%+4,#
%*9,%+4$%2&'#2F#dmPC'26%3*#F,32)%6"#39$4W"#%&#'38+,%&%+4,#42)$%+#:4,:"#+4,+%F%+4$%2&S#`$'#)",4$%2&#
$2# +2)2&4)0# 4$/")2'+,")2'%'# 4&6# %$'# 9)"6%+$%:"#:4,3"B# !#[3+,#D4)6%2,#VFF#-38,#K*#L2+#[3+,#
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4"#%!++2A2,""
I33%G%)J)0)K-33B%()#/+3+,&%()%$)#<+'&'2+#"/%(L)4EK)
)

) (/.)(34;<60;39)

L;MAAO)

(/.)I8]0;39)

L;MQCO)

>)

K@"5#4&')
)

gg5l{de5m# gf5e{m5^# eB>>g#

U2**"5#&#jhk) ^f#j^f5ik# i^jn^5lk# eBeil#

M<,4%#6"93%'#+/%)3)@%"5#4&') m5l{l5d# f5g{l5l# qeBeed#

L3)F4+"#D2)92)",,"5#*|) d5m{e5># d5m{e5># eBfef#

[bUK#```p`Z5#&#jhk) ^lj^l5^k# i>jnd5fk# eBed>#

!! !"#$%&'()*%)'+(,&%()DE))

.484+5#&#jhk) >nj>n5lk#
#

>gjl>5dk#
#

eB^ef#

M%48?$"5#&#jhk) >^j>^5>k# >ej>e5>k# eB^fn#

M0',%9%6<*%"5#&#jhk) iijii5nk#
#

^>jie5ek#
#

eB^fi#

U<)<6%$<5#&#jhk) ddjdd5dk# dljdi5ik# eBlfm#

U.K5#&#jhk) ngjng5gk#
#

^n#ji^5mk#
#

eBem>#

KV=`5#&#jhk) dijde5dk# ijn5ek# eBd^f#

D2)2&4)294$/%"5#&#jhk) lmjlm5^k# >njldk# eB>gi#

`&'3FF%'4&+"#)<&4,"5#&#jhk) i^ji^5ik# iijni5ik# eBmg^#

!! ;'"+$%6%3$)

L$4$%&"'5#&#jhk) idjid5ik# lmj^i5>k# eBl^m#

!! @'-$<=(%)

M%4*?$)"#j**k) >d5g{d5f# >>5f{>5i# qeBeed#

=%'*4$+/#'<:?)"5#&#jhk) dljdl5dk# mjf5ik# eBl>f#

!! ;57%)*%)1+-7'-$<=(%)

L2)%&#=%$)2F,2O~5#&#jhk# iijii5nk# ^ej^g5nk# eBldg#

D4)9"&$%")#J6O4)6'~5#&#jhk## lnjln5^k# >>j>n5>k# eBidl#

K3$)"'#*4)A3"'5#&#jhk# mjm5dk# >>j>n5>k# qeBeed#

NYHA : New York Heart Association CV : cardiovasculaire, AOMI : Artériopathie Oblitérante des Membres Inferieurs, 

HTA Hypertension Artérielle  
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#

#
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#

#
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I33%G%)M)0)K-33B%()B#<-#"'*+-2'"7<+,&%()%$)(#3"-2'"7<+,&%(L)4EK)

) (/.)

(34;<60;39)

L;MAAO)

(/.)I8]0;39)

L;MQCO)

>)

!! :;;)

M.MZa5#**#) ^f5l{n5g# in5g{m5g# qeBeed#

PJZa5#h) ne5m{dd5e# im5n{f5n# eBd^f#

ZJL#%&6";<5#*1p*>) ^d5l{m5m# im5l{dm5m# qeBeed#

Z2,3*"#%&6";<#Va5#*1p*>) ii5e{dm5l# nn5m{dm5d# qeBeed#

-K-L5#**U@#) lf5m{d>5^# ^m5e{dd5f# qeBeed#

!! 1+-7'-$<=(%)"-'$+,&%))

M%4*?$)"5#**) >d5g{d5f# >>5f{>5i# qeBeed#

`.Z#'23'#42)$%A3"5#+*) >d5n{i5># >f5^{de5l# qeBeed#

M%4*?$)"#DDZa5#**) >e5m{>5e# >d5>{>5># eBdnm#

Z#*4;#42)$%A3"5#*p') ^5>{e5n# l5n{e5f# qeBeed#

a)46%"&$#*20"&5#**U@) ^i5m{di5f# ld5e{dn5># qeBeed#

L3)F4+"#42)$%A3"5#+*>) e5gi{e5># d5^{e5n# qeBeed#

."*9'#674++<,<)4$%2&#42)$%A3"5#*') ddg5f{l>5l# ddd5n{ll5f# eBlld#

J94%''"3)#+3'9'5#**) >5m{d5d# >5g{d5d# eB^^>#

!! 4#"33%')

M<,4%#'3%:%#*20"&5#*2%') >f5g{df5i# >m5n{dg5l# eBnen#

M<,4%#9"+#`&:4'%:"5#*2%') dd5e{di5e# ^5n{f5d# qeBeed#

L+2)"#+4,+%A3"5#\K) nfi5>{nnn5># ^fd5f{iig5g# eBe>n#

L+2)"#+4,+%A3"5#**l) >em5g{dfn5i# dfm5e{>e^5l# eBg>>#

L+2)"#+4,+%A3"5#*@) fl5l{f>5># gi5l{gi5g# eBdmi#

ETT : échocardiographiques trans thoracique, DTDVG: Diamètre télédiastolique ventriculaire gauche, FEVG : Fraction 

d’Ejection du Ventricule Gauche, VES : Volume d’éjection systolique, PAPS : pressions artérielles pulmonaires systoliques, 

ITV : Integrale Temps Vitesse, CCVG : Chambre de chasse ventriculaire gauche , V max : vitesse maximale transaortqiue , 

IAO : Insuffisance Aortique ; CT-scan : computed tomography scanner 
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-4$%"&$#6"#ge#4&'5#28'$)3+$%2&#9)2$/<$%A3"5#@)46%"&$#*20"&#(#ni#**U@5#)"*4&%"*"&$#'<:?)"#

6"'#+3'9'#"&#J..#4:"+#6"'#+4,+%F%+4$%2&'#%*92)$4&$"'B#L+2)"#+4,+%A3"#'+4&2@)49/%A3"#*"'3)<#

(#dnli#\KB#K'9"+$#6"#,4#:4,:"#";9,4&$<"#43#8,2+#29<)4$2%)"B#

#

#

#
#
#
)

)

)

)

)

I33%G%)O)0)4EK)!&5"3$%))
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-4$%"&$#6"#id#4&'B#E39$3)"#6"#'%@*2�6"#9<)%+4)6%A3"#"&$)"#,4#+2**%''3)"#@43+/"#"$#6)2%$"#'3)#

3&"#:4,:"#D4)9"&$%")#J6O4)6'#>g#**B#L+2)"#+4,+%A3"#'+4&2@)49/%A3"#*"'3)<#(#eB#

#
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N0.I%AA%/0!HPD443Q!
!
!
!
!
!
!
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!
!
!

@/\!1%!270%;=%/0!>%!:6VA%\!
!

N0.I%AA%/0!Q3:PDH+3"D!
!
!
!
!
!
!
!
!
!
!
!
!
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!
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+PF!&!BDEFGH3:E]H3! !!!!!!!!!!!!!!!!!!!!!!!!NH3+PF!&!BDEQQ"DF3!
%
!&'()%*)%!+,-)%.%%

45PH3!5"Q5ERD3!23!GEPNHP:S343!"PH:ERD3!5SEHDHBE5"Q3!&!
!23:3HFE+"+:4!3:!EFN"5:!4DH!Q"!4DH@E3!

!
H^4DF^!

D2&$";$"#S#14#6<@<&<)"'+"&+"# '$)3+$3)",,"# jLZMk# )"'$"# ,4# 9)%&+%94,"# ,%*%$"# 6"'# 8%29)2$/?'"'# jN-'k# "&#92'%$%2&#
42)$%A3"#"$#)"9)<'"&$"#3&#92$"&$%",#F,<43#6"#'4&$<#938,%A3"#6"'#4&&<"'#(#:"&%)B#N%"&#A3"#,"#9)2+"''3'#6"#+4,+%F%+4$%2&#
+2&$)%83"#43#)<$)<+%''"*"&$#9)2@)"''%F#6"#,4#N-#"$#,4#6<+/%)3)"#6"#+3'95#,"#6"@)<#6"#+4,+%F%+4$%2&#6"'#8%29)2$/?'"'#
4#<$<#9"3#<$36%<##3!=#=2B#1728H"+$%F#6"#+"$$"#<$36"#<$4%$#62&+#6"#*"'3)")#,"#'+2)"#+4,+%A3"#jLDk#'+4&2@)49/%A3"#6"#
8%29)2$/?'"#42)$%A3"#+/%)3)@%+4,"5#'"'#6<$")*%&4&$'#"$#'2&#%*94+$#'3)#,4#'3):%"B#1"'#F4+$"3)'#9)<6%+$%F'#6"#*2)8%C
*2)$4,%$<#"$#,"'#*264,%$<'#6"#LZM#2&$#<@4,"*"&$#<$<#<$36%<'#(#$)4:")'#,"#LDB##
#
=4$<)%",#"$#*<$/26"'#S#J&$)"#H4&:%")#>edl#"$#6<+"*8)"#>edm5#&23'#4:2&'#%&+,3'#$23'#,"'#94$%"&$'#63#DU\#6"#[4&$"'#
92)$"3)'#673&"#N-#42)$%A3"#+/%)3)@%+4,"#"$#404&$#"3#3&#'+4&&")#+4)6%4A3"#4:"+#'<A3"&+"#9")*"$$4&$#,"#+4,+3,#63#
LD#:4,:3,4%)"B#[23'#4:2&'#)"+3"%,,%#,"'#94)4*?$)"'#+,%&%+2C8%2,2@%A3"'5#<+/2+4)6%2@)49/%A3"'#"$#'+4&2@)49/%A3"'B#
J$4%"&$# <:4,3<'5# ,4#*2)$4,%$<# $23$"# +43'"# "$# +4)6%2:4'+3,4%)"5# ,7/2'9%$4,%'4$%2&# 923)# %&'3FF%'4&+"# +4)6%4A3"5# ,"'#
<:<&"*"&$'#"*82,%A3"'#4)$<)%",'#*4H"3)'5#,4#F%8)%,,4$%2&#4$)%4,"#6"#&2:2#"$#,"#'0&6)2*"#+2)2&4)%"&#4%@3#6"#&2:2B##
#
E<'3,$4$'#S#lnd#94$%"&$'#2&$#<$<#%&+,3'5#df#2&$#<$<#";+,3'#(#92'$")%2)%#+4)#'+4&&")#&"#9")*"$$4&$#94'#,4#)<4,%'4$%2&#
+2))"+$"#673&#LDB#-4)*%#,"'#l^>#94$%"&$'#%&+,3'5#d^m#j^>5lhk#4:4%"&$#3&#LD#≥dee#"$#df^#jin5ghk#4:4%$#3&#LD#qdeeB#
V&#6<&2*8)4%$#'%@&%F%+4$%:"*"&$#9,3'#67/2**"'#64&'#,"#@)239"#LDqdee#jgi5l#:'#ieh#o#9qe5eedkB#1"'#94$%"&$'#
4:"+# 3&# LD# <,":<# <$4%"&$# '%@&%F%+4$%:"*"&$# 9,3'# '0*9$2*4$%A3"'# (# ,7%&+,3'%2&# jie# :'# dl5^h#o# 9qe5eedk# "$# ,"#
6%4*?$)"#6"'#N-'#%*9,4&$<"'#<$4%$#'%@&%F%+4$%:"*"&$#9,3'#9"$%$#64&'#+"#@)239"#+4,+%F%<#j>>B>{>5>#:'#>l5^{>5d#**#o#
9qe5eedkB#-4)*%#,"'#l^>#94$%"&$'#%&+,3'5#ff#j>m5fhk#<$4%"&$#4$$"%&$'#673&"#6<@<&<)"'+"&+"#'$<&2'4&$"#"$#m^#j>^5ihk#
673&"#6<@<&<)"'+"&+"#F304&$"B#14#6<@<&<)"'+"&+"#'$<&2'4&$"#'3):"&4%$#6"#*4&%?)"#9,3'#9)<+2+"#94)#)4992)$#(#,4#
LZM#F304&$"#jm5l{l5d#4&'#:'#f5g{l5l#4&'5#9qe5eedkB#14#9/2'9/2)<*%"#<$4%$#'%@&%F%+4$%:"*"&$#9,3'#<,":<"#64&'#,"#
@)239"# LD#≥dee# jdBde{eB># :'# e5ff{eB>#**2,# o# 9qeBeedk5# 4%&'%# A3"# ,"# 9)263%$# 9/2'9/2+4,+%A3"# j>5ig{e5^# :'#
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