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2•me  sous -section  : (CancŽrologie  ; radiothŽrapie  : cancŽrologie (type mixte  : biologique)  
Docteure Lina BOLOTINE 
3•me  sous -section : (Immunologie)  
Docteur Marcelo DE CARVALHO BITTENCOURT 
4•me  sous -section : (GŽnŽtique)  
Docteur Christophe PHILIPPE Ð Docteure CŽline BONNET 
 
48•me  Section : ANESTHƒSIOLOGIE, RƒANIMATION, MƒDECINE DÕURGENCE,  
PHARMACOLOGIE ET THƒRAPEUTIQUE  
3•me  sous -section : (Pharmacologie fondamentale  ; pharmacologie clinique)  
Docteure Fran•oise LAPICQUE Ð Docteur Nicolas GAMBIER Ð Docteur Julien SCALA-BERTOLA 
 
50•me  Section  : PATHOLOGIE OSTƒO-ARTICULAIRE, DERMATOLOGIE ET  CHIRURGIE PLASTIQUE 
1•re sous -section  : (Rhumatologie)  
Docteure Anne-Christine RAT 
3•me  sous -section : (Dermato -vŽnŽrŽologie)  
Docteure Anne-Claire BURSZTEJN 
4•me  sous -section  : (Chirurgie plastique, reconstructrice et esthŽtique  ; bržlologie)  
Docteure Laetitia GOFFINET-PLEUTRET 
 
51•me  Section  : PATHOLOGIE CARDIO -RESPIRATOIRE ET VASCULAIRE  
4•me  sous -section  : (Chirurgie vasculaire  ; mŽdecine vasculaire)  
Docteur StŽphane ZUILY 
 
53•me  Section : MƒDECINE INTERNE, GƒRIATRIE et CHIRURGIE GƒNƒRALE  
1•re  sous -section : (MŽdecine interne  ; gŽriatrie et biologie du vieillissement  ; mŽdecine gŽnŽrale  ; addictologie)  
Docteure Laure JOLY  
 
54•me  Section  : DƒVELOPPEMENT ET PATHOLOGIE DE LÕENFANT, GYNƒCOLOGIE-OBSTƒTRIQUE,  
ENDOCRINOLOGIE ET REPRODUCTION 
3•me sous -section  : 
Docteur Olivier MOREL 
5•m e sous -section  : (Biologie et mŽdecine du dŽveloppement et de la reproduction  ; gynŽcologie mŽdicale)  
Docteur Jean-Louis CORDONNIER 
 
========== 
 
MAëTRE DE CONFƒRENCE DES UNIVERSITƒS DE MƒDECINE GƒNƒRALE  
Docteure Elisabeth STEYER 
 
========== 
 
MAëTRES DE CONFƒRENCES  
 
5•me  Section  : SCIENCES ƒCONOMIQUES 
Monsieur Vincent LHUILLIER 
 
19•me  Section  : SOCIOLOGIE, DƒMOGRAPHIE  
Madame Jo‘lle KIVITS  
 
40•me  Section : SCIENCES DU MƒDICAMENT  
Monsieur Jean-Fran•ois COLLIN  
 
60•me  Section : MƒCANIQUE,  GƒNIE MƒCANIQUE, GƒNIE CIVIL  
Monsieur Alain DURAND 
 
61•me  Section  : GƒNIE INFORMATIQUE, AUTOMATIQUE ET TRAITEMENT DU SIGNAL  
Monsieur Jean REBSTOCK  
 
64•me  Section : BIOCHIMIE ET BIOLOGIE MOLƒCULAIRE  
Madame Marie-Claire LANHERS Ð Monsieur Pascal REBOUL Ð Monsieur Nick RAMALANJAONA 
 
65•me  Section : BIOLOGIE CELLULAIRE  
Madame Fran•oise DREYFUSS Ð Monsieur Jean-Louis GELLY - Madame Ketsia HESS Ð Monsieur HervŽ MEMBRE 
Monsieur Christophe NEMOS - Madame Natalia DE ISLA - Madame Nathalie MERCIER Ð Madame CŽline HUSELSTEIN 
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66•me  Section : PHYSIOLOGIE  
Monsieur Nguyen TRAN 
 
========== 
 
MAëTRES DE CONFƒRENCES ASSOCIƒS  
MŽdecine GŽnŽrale  
Docteure Sophie SIEGRIST - Docteur Arnaud MASSON - Docteur Pascal BOUCHE 
 
========== 
 
DOCTEURS HONORIS CAUSA  
 
Professeur Charles A. BERRY (1982) 
Centre de MŽdecine PrŽventive, Houston (U.S.A) 
Professeur Pierre-Marie GALETTI (1982) 
Brown University, Providence (U.S.A) 
Professeure Mildred T. STAHLMAN (1982) 
Vanderbilt University, Nashville (U.S.A) 
Professeur ThŽodore H. SCHIEBLER (1989) 
Institut d'Anatomie de WŸrtzburg (R.F.A) 
UniversitŽ de Pennsylvanie (U.S.A) 
Professeur Mashaki KASHIWARA (1996) 
Research Institute for Mathematical Sciences de 
Kyoto (JAPON) 

Professeure Maria DELIVORIA-PAPADOPOULOS 
(1996) 
Professeur Ralph GR€SBECK (1996)  
UniversitŽ d'Helsinki (FINLANDE) 
Professeur James STEICHEN (1997) 
UniversitŽ d'Indianapolis (U.S.A) 
Professeur Duong Quang TRUNG (1997) 
UniversitŽ d'H™ Chi Minh-Ville (VIæTNAM) 
Professeur Daniel G. BICHET (2001) 
UniversitŽ de MontrŽal (Canada) 
Professeur Marc LEVENSTON (2005) 
Institute of Technology, Atlanta (USA) 

Professeur Brian BURCHELL (2007) 
UniversitŽ de Dundee (Royaume-Uni) 
Professeur Yunfeng ZHOU (2009) 
UniversitŽ de Wuhan (CHINE) 
Professeur David ALPERS (2011) 
UniversitŽ de Washington (U.S.A) 
Professeur Martin EXNER (2012) 
UniversitŽ de Bonn (ALLEMAGNE) 
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Ç Au moment d'•tre admis ˆ exercer la mŽdecine, je promets et je jure d'•tre fid•le 
aux lois de l'honneur et de la probitŽ. Mon premier souci sera de rŽtablir, de 

prŽserver ou de promouvoir la santŽ dans tous ses ŽlŽments, physiques et 
mentaux, individuels et sociaux. Je respecterai toutes les personnes, leur 

autonomie et leur volontŽ, sans aucune discrimination selon leur Žtat ou leurs 
convictions. JÕinterviendrai pour les protŽger si elles sont affaiblies, vulnŽrables 
ou menacŽes dans leur intŽgritŽ ou leur dignitŽ. M•me sous la contrainte, je ne 

ferai pas usage de mes connaissances contre les lois de l'humanitŽ. J'informerai les 
patients des dŽcisions envisagŽes, de leurs raisons et de leurs consŽquences. Je ne 

tromperai jamais leur confiance et n'exploiterai pas le pouvoir hŽritŽ des 
circonstances pour forcer les consciences.  

Je donnerai mes soins ˆ l'indigent et ˆ quiconque me les demandera. Je ne me 
laisserai pas influencer par la soif du gain ou la recherche de la gloire.  

Admis dans l'intimitŽ des personnes, je tairai les secrets qui me sont confiŽs. Re•u 
ˆ l'intŽrieur des maisons, je respecterai les secrets des foyers et ma conduite ne 

servira pas ˆ corrompre les mÏurs.  

Je ferai tout pour soulager les souffrances.  

Je ne prolongerai pas abusivement les agonies.  

Je ne provoquerai jamais la mort dŽlibŽrŽment.  

Je prŽserverai l'indŽpendance nŽcessaire ˆ l'accomplissement de ma mission. Je 
n'entreprendrai rien qui dŽpasse mes compŽtences. Je les entretiendrai et les 
perfectionnerai pour assurer au mieux les services qui me seront demandŽs. 

J'apporterai mon aide ˆ mes confr•res ainsi qu'ˆ leurs familles dans l'adversitŽ. 
Que les hommes et mes confr•res m'accordent leur estime si je suis fid•le ˆ mes 

promesses ; que je sois dŽshonorŽ et mŽprisŽ si j'y manque È. 
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b.7!F0.B3M0.7!5.?=C3E8.7!9D.J50;?534C!?4BF0.C;3.C5!8C.!73BF-.!50;?534C!B;C8.--.K!748A.C5!
3C.663?;?.!F480!9.7!74C9.7!3BF-;C5G.7!9.F837!F-873.807!;CCG.7,!wC!037E8.!G-.AG!9D;A8-734C!
BI4?;093E8.K!9.!5;BF4CC;9.!.5!9.!9G?M7!G5;35!3C=G0.C5!P!?.7!F04?G980.7!0893B.C5;30.7!
i#K$k,!!

b;!B40S3935G!.5!-;!B405;-35G!;774?3G.7!P!?.7!5.?=C3E8.7!9D.J50;?534C!F0G?4?.7!-3B35;3.C5!-.80!
;FF-3?;534C!P!9.7!7358;534C7!B.C;h;C5!-.!F04C4753?!A35;-!5.--.7!E8.!-D3C6.?534C!.5!-.!7.F737!
7GAM0.,!b.7!A3C<5!9.0C3M0.7!;CCG.7!4C5!A8!;FF;0;n50.!9.7!;A;C?G.7!73<C363?;53A.7!9;C7!-;!
5.?=C3E8.!9.!-D.J50;?534C!9.!74C9.7K!0G78-5;C5!.C!9.7!4853-7!.5!9.7!750;5G<3.7!B43C7!037E8G.7!
.5!F-87!.663?;?.7K!.5!GE83F;C5!-.!?;0934-4<8.!.J50;?5.80!;A.?!8C!;07.C;-!5=G0;F.853E8.!
93A.07363G,!

QG740B;37K!-.7!0.<3750.7!-.7!F-87!0G?.C57K!9;C7!9.7!?.C50.7!;A.?!8C!A4-8B.!F04?G980;-!G-.AG!
.5!9.7!4FG0;5.807!.JFG03B.C5G7K!0;FF405.C5!8C!50M7!=;85!5;8J!9.!78??M7!i*&!P!** !xk!.5!8C!
5;8J!9.!?4BF-3?;534C7!<0;A.7!!6;3S-.!i#!P!$xk!i%y'k ,!

b.!5;S-.;8!783A;C5!iadgw^1!"kK!.BF08C5G!P!+;I53C!.5!1F75.3C!i(kK!0G78B.!-DGA4-8534C!9.!
-D.J50;?534C!F.0?85;CG.!9.!74C9.7!780!-.7!A3C<5!9.0C3M0.7!;CCG.7!i5;8J!9.!78??M7!?4BF-.5!.C!
C430K!-.!5;8J!9.!?4BF-3?;534C7!B;H.80.7!.C!40;C<.!.5!-.!5;8J!9.!B405;-35G!.C!048<.k!
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2 Interactions entre lÕh™te et la sonde 
b.7!9G637!.5!-.7!037E8.7!9.!-D.J50;?534C!F.0?85;CG.!9.!74C9.7!74C5!F03C?3F;-.B.C5!-3G7!P!-;!
0GF4C7.!9.!-D=m5.!;8!?40F7!G50;C<.0!E8.!?4C75358.C5!-;!74C9.!.5!-.!S4n53.0,!:.55.!0GF4C7.!
9GS85.!P!-D3BF-;C5;534C!;A.?!-.!9GA.-4FF.B.C5!9D8C!5=04BS87!-.!-4C<!9.!-;!74C9.,!:.!
5=04BS87!7.!50;C7640B.!.5!7D40<;C37.!.C!63S047.K!F0G6G0.C53.--.B.C5!9;C7!-.7!L4C.7!4U!-;!
74C9.!.C50.!.C!?4C5;?5!;A.?!-D.C945=G-38B!A;7?8-;30.!48!-D.C94?;09.!i)K*k,!b.7!L4C.7!
9D;9=G734C!-.7!F-87!60GE8.C5.7!74C5!-.!735.!9D.C50G.!A.3C.8JK!-;!A.3C.!?;A.!78FG03.80.K!.5!
.C63C!-D3C5.06;?.!.C50.!-DG-.?5049.!.5!-D.C94?;09.,!b;!74C9.!F.85!R50.!.C<;3CG.!9D8C.!?48?=.!
9.!63S03C.!9M7!-.!?3CE83MB.!H480!E83!7835!-D3BF-;C5;534C!i"Nk,!

!

!

adgw^1!#!u!"#!$%&'(!'(!$)*+,-#)*%&!
($)!.%+/-0)(+(&)!(&.#/$,-1(!'#&$!
-#!.#2*)1!2(&)3*.,-#*3(4!5--(!($)!
6(3+(+(&)!#33*+1(!#,!6(,*--()!
-#)13#-!'(!-#!2#-2(!)3*.,$/*'(!()!
#))#.71(!8!.(3)#*&$!.%3'#9($4!!

"#!/%3)*%&!#)3*#-(!'(!-#!$%&'(!&:($)!
/#$!(&.#/$,-1(!+#*$!%&!/(,)!2%*3!
,&(!6*&(!9#*&(!'(!6*;3*&(!8!-#!
/%3)*%&!-#!/-,$!/3%<*+#-(!'(!.())(!
$%&'(=!-8!%>!'(23#*)!?)3(!$*),1(!-#!
2(*&(!.#2(!$,/13*(,3(!@AB4!
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b.7!6;?5.807!F0G93?5367!9.!640B;534C!9.!53778!63S0.8J!.5!?3?;503?3.-!C.!74C5!F;7!?-;30.B.C5!
39.C5363G7K!B;37!3-!7.BS-.!E8.!-.7!F;53.C57!-.7!F-87!H.8C.7!9GA.-4FF.C5!?.7!0GF4C7.7!F-87!
60GE8.BB.C5!.5!9.!6;h4C!F-87!3C5.C7.!i""k ,!

1C!F-87!9.!-D3C5.0;?534C!.C50.!-D=8B;3C!.5!-;!74C9.K!3-!F.85!.J375.0!9.7!3C5.0;?534C7!.C50.!-.7!
74C9.7!.--.7TBRB.7,!

23C73K!-.!C4BS0.!9.!74C9.7!.5!-.80!980G.!9D3BF-;C5;534C!74C5!9.7!6;?5.807!9G5.0B3C;C57!
-D.663?;?35G!.5!-;!7G?8035G!9.!-D.J50;?534C,!!

!

!

!

!

adgw^1!$!u!"#!.%C,(!'(!6*;3*&(!$:1)(&'!
'(!-:(<)31+*)1!'*$)#-(!'(!-:1-(.)3%'(!
2(3$!$#!;#$(!$,3!'(,<!.(&)*+0)3($4!
D&(!6*&(!;#&'(!3%,9(E)3(!8!
-:(<)31+*)1!/3%<*+#-(!'(!-#!9#*&(!
$(+;-(!?)3(!%39#&*$1(!(&!)73%+;,$4!
"#!/%3)*%&!#)3*#-(!'(!.())( !$%&'(!
2(&)3*.,-#*3(!&:($)!/#$!(&.#/$,-1(!@AB4!
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3 DŽfinitions 
Q.7!9G63C3534C7!75;C9;0937G.7!?4C?.0C;C5!-.7!0.50;357!9.!74C9.7!4C5!G5G!F04F47G.7!F;0!-;!
74?3G5G!C409T;BG03?;3C.!9.!753B8-;534C!?;093;E8.!.5!9DG-.?504F=I734-4<3.!i"#k,!b.!0.50;35!9.!
74C9.!.75!8C!5.0B.!<GCG0;-!E83!?4BF0.C9!-.!0.50;35!9.!5485.!74C9.!;774?3G.!P!8C!937F473536!
G-.?504C3E8.!?;093;E8.!3BF-;C5;S-.K!E8.--.!E8D.C!7435!-;!5.?=C3E8.K!;-407!E8.!-D.J50;?534C!.5!
-D.JF-;C5;534C!4C5!8C.!9G63C3534C!F-87!7FG?363E8.,!

1JF-;C5;534C!9.!74C9.!u!0.50;35!9.!74C9.!3BF-;C5G.!3-!I!;!B43C7!9D8C!;CK!.66.?58G!A3;!-;!A.3C.!
9D3BF-;C5;534CK!CG?.7735;C5!8C3E8.B.C5!8C.!50;?534C!BG?;C3E8.!.5!-.7!4853-7!9D3BF-;C5;534C!
5IF3E8.7,!

1J50;?534C!9.!74C9.!u!8C.!.J50;?534C!9.!74C9.!.75!8C.!F04?G980.!F-87!?4BF-.J.K!E83!0GF4C9!
P!8C!48!F-873.807!9.7!?035M0.7!783A;C57!

¥ b;!74C9.!.75!0.530G.!;A.?!-D;77375;C?.!9D4853-7!7FG?3;-37G7!i<;3C.7!
5G-.7?4F3E8.7K!-;7.0k!3C9GF.C9;BB.C5!9.!7;!980G.!9D3BF-;C5;534C,!

¥ b;!74C9.!.75!0.530G.!A3;!8C!;850.!;??M7!A.3C.8J!E8.!-;!A.3C.!9D3BF-;C5;534C,!

¥ b;!74C9.!?3S-G.!;!G5G!3BF-;C5G.!9.F837!F-87!9D8C!;C,!

:.-;!935K!?.55.!93753C?534C!.C50.!.JF-;C5;534C!.5!.J50;?534C!.75!.C!0G;-35G!50M7!5=G403E8.!.5!.C!
F0;53E8.K!-.!5.0B.!9D.J50;?534C!.75!-.!F-87!748A.C5!853-37G!F480!9G63C30!-.!0.50;35!9.7!74C9.7!
7;C7!5.C30!?4BF5.!9.!-.80!;C?3.CC.5G,!!
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4 Indications dÕextraction 
1C!BRB.!5.BF7!E8.!-.7!5.?=C3E8.7!9D.J50;?534C!9.A.C;3.C5!F-87!7z0.7!.5!63;S-.7K!-.807!
3C93?;534C7!7.!74C5!G5.C98.7,!1--.7!?4BF0.CC.C5!;?58.--.B.C5!u!!

¥ bD3C6.?534C!

¥ b;!9I764C?534C!9.!74C9.!i9G6;85!9.!5=G0;F3.!48!5=G0;F3.!3C;FF04F03G.k!

¥ b.!0.50;35!9.!74C9.7!78F.06-8.7!48!F0G;-;S-.B.C5!;S;C94CCG.7!;8!9G?4807!9D8C.!
F04?G980.!9D3BF-;C5;534C!9.!Q1:d!is!8F<0;93C<!t!48!B37.!P!C3A.;8k,!

¥ !b;!5=04BS47.!9.!-;!A.3C.!9D3BF-;C5;534C!

:.7!3C93?;534C7!4C5!6;35!-D4SH.5!9D8C!?4C7.C787!9D.JF.05!.C9477G!F;0!-;!W.;05!^I5=B!O4?.35I!
iW^Ok!.5!-D2B.03?;C!W.;05!2774?3;534C!i2W2kK!F8S-3G!.C!#NN*!i"$k,!b.!C3A.;8!9.!F0.8A.!
B;J3B;-!9.!?.7!0.?4BB;C9;534C7!9D.JF.057!.75!{X|!u!94CCG.7!9G03AG.7!9D8C!7.8-!.77;3!
?-3C3E8.!0;C94B37G!48!9.!F-873.807!G589.7!C4C!0;C94B37G.7!9.!-;0<.7!.66.?5367,!:.-;!748-3<C.!
-.!6;35!E8.!9.!-;0<.7!G589.7!F047F.?53A.7!0;C94B37G.7!B;CE8.C5!P!?.!H480!F480!F0G?37.0!-.!
0;FF405!SGCG63?.!037E8.!9.!-D.J50;?534C!9;C7!9.!C4BS0.87.7!7358;534C7,!:.7!
0.?4BB;C9;534C7!?-;77G.7!F;0!5IF.!9D3C93?;534C!74C5!0.F037.7!9;C7!-.7!5;S-.;8J!783A;C57!
i\;S-.;8J !"!P!%k,!!

:.7!0.?4BB;C9;534C7!7D;FF-3E8.C5!;8J!F;53.C57!?=.L!E83!-.!SGCG63?.!9.!-D.J50;?534C!9GF;77.!
-.!037E8.K!GA;-8G!;8!?;7!F;0!?;7K!P!F;0530!9.7!6;?5.807!9.!037E8.!98!F;53.C5!.5!9.!-D.JFG03.C?.!
7FG?363E8.!9.!-D4FG0;5.80,!
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KLMN?OKPL"

?:)--'"K"Q:)"4&$6,/1&'"/$.%"R%&'"&,):.-,'S"

",  dC6.?534C!?.05;3C.!9.!B;5G03.-!9.!753B8-;534C!i.C94?;0935.!780!74C9.k!iC3A.;8!
9.!F0.8A.!u!Xk!

#, dC6.?534C!-3B35G.!P!-;!F4?=.!i;S?M7K!G04734C!?85;CG.K!63758-37;534C!P!-;!F.;8k!
iC3A.;8!9.!F0.8A.!u!Xk!

$, 1C94?;0935.!3C6.?53.87.!A;-A8-;30.!C.!548?=;C5!F;7!-.7!74C9.7!48!-.!S4353.0!
iC3A.;8!9.!F0.8A.!u!Xk!

%, X;?5G03GB3.!g0;B!F473536K!7;C7!;850.!F43C5!9D;FF.-!iC3A.;8!9.!F0.8A.!u!Xk"

?:)--'"KK")"Q:)"4&$6,/1&'"/'5&).%"R%&'"&,):.-,'S"

",  X;?5G03GB3.!g0;B!CG<;536K!7;C7!;850.!F43C5!9D;FF.-!iC3A.;8!9.!F0.8A.!u!Xk!

?:)--'"KKK"Q:)"4&$6,/1&'"#'"/'5&).%"4)-"R%&'"&,):.-,'S"

",  dC6.?534C!-3B35G.!P!-;!?3?;503?.!9D3C?3734CK!7;C7!3BF-3?;534C!98!S4353.0!C3!9.7!
74C9.7!iC3A.;8!9.!F0.8A.!u!:k!

#, X;?5G03GB3.!?=04C3E8.!94C5!-;!7480?.!CD.75!F;7!-.!B;5G03.-!9.!753B8-;534C!
iC3A.;8!9.!F0.8A.!u!:k"

EPTGNTB"?UBPLKVTN""

?:)--'"KK")"Q:)"4&$6,/1&'"/'5&).%"R%&'"&,):.-,'S"

",  Q48-.80!?=04C3E8.!.5!7GAM0.K!;8!C3A.;8!98!S4353.0!48!98!735.!9D3C7.0534C!9.!-;!
74C9.K!C.!0GF4C9;C5!F;7!;8!50;35.B.C5!BG93?;-K!7;C7!;-5.0C;53A.!?=3080<3?;-.!
iC3A.;8!9.!F0.8A.!u!:k!
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!
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\2Xb12w!#!

OUBP(WP@N"NO"@OXLP@N"YNKLNT@N@"

?:)--'"K"Q:)"4&$6,/1&'"/$.%"R%&'"&,):.-,'S"

",  rAGC.B.C5!5=04BS4.BS4-3E8.!?-3C3E8.B.C5!73<C363?;536!9z!P!8C!5=04BS87!780!
74C9.!iC3A.;8!9.!F0.8A.!u!:k!

#, _??-8734C!S3-;5G0;-.!9.!-;!A.3C.!7487T?-;A3M0.!48!4??-8734C!9.!-;!A.3C.!?;A.!
78FG03.80.!.BFR?=;C5!-D3BF-;C5;534C!9D8C.!74C9.!iC3A.;8!9.!F0.8A.!u!:k!

$, QGF-43.B.C5!9.!75.C5!F04<0;BBGK!F480!GA35.0!9.!F3G<.0!-;!74C9.!.C50.!-;!
F;043!A.3C.87.!.5!-.!75.C5!iC3A.;8!9.!F0.8A.!u!:k!

%, OIC904B.!A.3C.!?;A.!78FG03.80.!iC3A.;8!9.!F0.8A.!u!:k!

&, _??-8734C!A.3C.87.!3F73-;5G0;-.!P!-;!74C9.!.C!E8.7534CK!.BFR?=;C5!-D;??M7!P!-;!
?30?8-;534C!A.3C.87.!3F73-;5G0;-.K!;A.?!?4C50.T3C93?;534C!P!-D3BF-;C5;534C!
?4C504-;5G0;-.!iC3A.;8!9.!F0.8A.!u!:k"

?:)--'"KK")"Q:)"4&$6,/1&'"/'5&).%"R%&'"&,):.-,'S"

",  _??-8734C!A.3C.87.!3F73-;5G0;-.K!7;C7!?4C50.T3C93?;534C!P!-D3BF-;C5;534C!
?4C504-;5G0;-.!iC3A.;8!9.!F0.8A.!u!:k!

?:)--'"KKK"Q:)"4&$6,/1&'"#'"/'5&).%"4)-"R%&'"&,):.-,'S"

",  dC6.?534C!-3B35G.!P!-;!?3?;503?.!9D3C?3734CK!7;C7!3BF-3?;534C!98!S4353.0!C3!9.7!
74C9.7!iC3A.;8!9.!F0.8A.!u!:k!

#, X;?5G03GB3.!?=04C3E8.!94C5!-;!7480?.!CD.75!F;7!-.!B;5G03.-!9.!753B8-;534C!
iC3A.;8!9.!F0.8A.!u!:k"

!

!

!

!

!

!

!

!
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\2Xb12w!$!

@PLEN@"MPL?OKPLLNGGN@"

?:)--'"K"Q:)"4&$6,/1&'"/$.%"R%&'"&,):.-,'S"

",  O4C9.!B.C;h;C5!-.!F04C4753?!A35;-!iC3A.;8!9.!F0.8A.!u!Xk!

#, O4C9.7!E83!F;0!-.80!?4C?.F534C!48!8C.!9G6;3--;C?.K!?4C75358.C5!8C.!B.C;?.!
3BBG93;5.!73!-;377G.7!.C!F-;?.!i\1b1\^_@d:O!2::wad}!;A.?!60;?580.!.5!
F04508734Ck!iC3A.;8!9.!F0.8A.!u!Xk!

$, O4C9.7!3C5.06G0;C5!;A.?!-.!B;5G03.-!9.!753B8-;534C!iC3A.;8!9.!F0.8A.!u!Xk!

%, O4C9.7!.BFR?=;C5!-.!50;35.B.C5!9D8C!?;C?.0!i0;9345=G0;F3.!48!?=3080<3.k!
iC3A.;8!9.!F0.8A.!u!Xk"

?:)--'"KK"C"Q:)"4&$6,/1&'"4'1%"R%&'"&,):.-,'S"

",  O4C9.7!64C?534CC.--.7K!;S;C94CCG.7K!F47;C5!8C!037E8.!9D3C5.06G0.C?.7!;A.?!-.!
B;5G03.-!9.!753B8-;534C!iC3A.;8!9.!F0.8A.!u!:k!

#, O4C9.7!E83!F;0!-.80!?4C?.F534C!48!8C.!9G6;3--;C?.K!F0G7.C5.C5!8C!037E8.!C4C!
3BB3C.C5!73!-;377G.7!.C!F-;?.!i\1b1\^_@d:O!2::wad}!7;C7!60;?580.!C3!
F04508734Ck!iC3A.;8!9.!F0.8A.!u!:k!

$, O4C9.7!64C?534CC.--.7K!B;37!3C853-37G.7!i74C9.7!9.!753B8-;534C!>Q!;F0M7!
8F<0;93C<!A.07!Q2dk!iC3A.;8!9.!F0.8A.!u!:k!

%, dC93?;534C!640B.--.!9Dd^+K!7;C7!;-5.0C;53A.!9D3B;<.03.K!-407E8.!-.!7I75MB.!9.!
753B8-;534C!.75!d^+T3C?4BF;53S-.!iC3A.;8!9.!F0.8A.!u!:k!

&, 1C!A8.!9D3BF-;C5.0!8C!7I75MB.!9.!753B8-;534C!d^+T?4BF;53S-.!iC3A.;8!9.!
F0.8A.!u!:k"

?:)--'"KKK"Q:)"4&$6,/1&'"#'"/'5&).%"4)-"R%&'"&,):.-,'S"

",  O4C9.7!64C?534CC.--.7K!B;37!780C8BG0;30.7!?=.L!9.7!F;53.C57!94C5!-D.7FG0;C?.!
9.!A3.!.75!.753BG.!3C6G03.80.!P!8C!;C!iC3A.;8!9.!F0.8A.!u!:k!

#, O4C9.7!3BF-;C5G.7!9.!6;h4C!;C40B;-.!.C!9.=407!9.7!?;A35G7!?;093;E8.7!.5!9.!
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#, dC93?;534C!9D3BF-;C5;534C!9.!B;5G03.-!9.!753B8-;534CK!.C50;3C;C5!-;!F0G7.C?.!
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-D.7FG0;C?.!9.!A3.!.75!.753BG.!3C6G03.80.!P!8C!;C!iC3A.;8!9.!F0.8A.!u!:k!
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:=;E8.!3C93?;534C!9435!R50.!F47G.!9.!6;h4C!3C93A398.--.K!.5!8C.!B37.!.C!S;-;C?.!9.7!037E8.7!
9.!-D.J50;?534C!F;0!0;FF405!;8J!037E8.7!9.!-D;S;C94C!9.!74C9.!9435!R50.!6;35.!
7I75GB;53E8.B.C5!i#K"$k,!b.!SGCG63?.!9GF.C9!F03C?3F;-.B.C5!9.!-D3C93?;534C!9.!-D.J50;?534CK!
5;C937!E8.!-.!037E8.!6;35!3C5.0A.C30!F-873.807!A;03;S-.7!u!-.!C4BS0.!9.!74C9.7!P!.J50;30.!.5!-.80!
980G.!9D3BF-;C5;534CK!-.!5IF.!9.!74C9.!i9G63S03--;534C!48!753B8-;534CkK!-Do<.!98!F;53.C5!.5!7.7!
?4B40S3935G7,!bD.JFG03.C?.!9.!-D4FG0;5.80!.5!-.!A4-8B.!98!?.C50.!0.C50.C5!G<;-.B.C5!.C!
?4BF5.,!

d-!.J375.!94C?!9.8J!037E8.7!u!-.!037E8.!P!?4805!5.0B.!9.!-D.J50;?534C!.5!-.!037E8.!P!-4C<!5.0B.!
9.!-D;S;C94C!9.!74C9.,!bD;S;C94C!9.!74C9.!.JF47.!F03C?3F;-.B.C5!-.!F;53.C5!P!8C.!
3C6.?534C!9.!B;5G03.-!9.!753B8-;534C!.5!P!-;!5=04BS47.!A.3C.87.,!:.7!9.8J!?4BF-3?;534C7!74C5!
-3G.7!;8!C4BS0.!9.!74C9.7!3BF-;C5G.7,!Q.!F-87K!F-87!4C!;55.C9K!F-87!-;!93663?8-5G!9.!
-D.J50;?534C!037E8.!9D;8<B.C5. 0,!_C!F0G6M0.!94C?!F;0437!0.530.0!8C.!74C9.!9G6.?58.87.!5;C5!
E8D3-!.75!5.BF7!F-85m5!E8.!9D;55.C90.!E8D8C.!?4BF-3?;534C!780A3.CC.!P!9375;C?.K!;-407!E8.!-;!
63S047.!;85480!9.!-;!74C9.!.75!F-87!;S4C9;C5.K!.5!-D.J50;?534C!F-87!93663?3-.,!i(k,!
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wC.!.CE8R5.!F4F8-;534CC.--.!0G;-37G.!.C!"***!.C!a0;C?.!;!F.0B37!9D.753B.0!-D3C?39.C?.!9.!
-D.C94?;0935.!3C6.?53.87.!780!F;?.B;].0!i"%k,!O80!&&*!F;53.C57!;55.3C57!9D.C94?;0935.!
3C6.?53.87.K!%&!G5;3.C5!F405.807!9.!B;5G03.-!9.!753B8-;534C!f!$$!;A;35!8C.!.C94?;0935.!
3C6.?53.87.!780!74C9.!9.!F;?.B;].0!.5!"#!8C.!.C94?;0935.!3C6.?53.87.!A;-A8-;30.!7;C7!
3BF-3?;534C!9.7!74C9.7,!bD3C?39.C?.!9.!-D.C94?;0935.!3C6.?53.87.!?=.L!-.7!F;53.C57!F405.807!9.!
753B8-;5.807!;!;3C73!F8!R50.!.753BG.!P!&&N!?;7!F;0!B3--34C!9D=;S35;C57!iP!5350.!?4BF;0;536K!.--.!
.75!9.!$N!?;7!F;0!B3--34C!9D=;S35;C57!9;C7!-;!F4F8-;534C!<GCG0;-.!.5!9.!$NNN!F;0!B3--34C!?=.L!
-.7!F;53.C57!F405.807!9.!F045=M7.7!A;-A8-;30.7k,!
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S4353.0!i"&K"'kK!-.7!5;8J!9D3C6.?534C7!-3G7!;8J!Q1:d!74C5!.C!;8<B.C5;534CK!?4BB.!-D;6630B.C5!
F-873.807!0.<3750.7!C409T;BG03?;3C7!i"K"( y"*k,!Q.8J!G589.7K!?48A0;C5!-.7!;CCG.7!"**N!P!
#NN$K!0GAM-.C5!8C.!;8<B.C5;534C!3CE83G5;C5.!98!C4BS0.!9D3C6.?534C7!9.!Q1:dK!E83!9GF;77.!
-D;8<B.C5;534C!;55.C98.!98!6;35!-D;8<B.C5;534C!98!C4BS0.!9D3BF-;C5;534C7!i"K"(k,!!

b.!5;8J!9D3C6.?534C!9.!Q1:d!;8<B.C5.!94C?!9.!B;C3M0.!937F04F40534CCG.!F;0!0;FF405!;8!5;8J!
9D3BF-;C5;534C,!:.5!.J?G9.C5!9D3C6.?534C!780!74C9.!7D.JF-3E8.!F;0!9.7!6;?5.807!-3G7!P!-;!6437!P!
-D=m5.K!;8J!F04?G980.7!.5!;8!B;5G03.-!3BF-;C5G!i#Nk,!!
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5.BF7!9D.JF473534C!;8!037E8.!9D3C6.?534C!?=.L!-.7!F;53.C57!F405.807!9.!B;5G03.-,!Q.!F-87K!-.7!
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b.7!0G3C5.0A.C534C7!9.A3.CC.C5!9.!F-87!.C!F-87!60GE8.C5.7!i9G6;3--;C?.!9.!74C9.K!63C!9.!A3.!
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-D3BF-;C5;534C!i_^K!#,%'!f!d:!P!*&xK!",N*!P!&,"$k!.5!8C.!0G3C5.0A.C534C!F0G?4?.!i_^K!"&,N%f!d:!
P!*&xK!',(!P!$$,($k,!/;0!?4C50.K!-;!F03B4T3BF-;C5;534C!i_^K!N,%'f!d:!P!*&x!N,#%!P!N,)(k!!.5!
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Q.7!G589.7!4C5!;3C73!39.C5363G!9.7!6;?5.807!9.!037E8.7!7FG?363E8.7!9.!-D3C6.?534C!9.!Q1:d!i#%y
$"k,!:.7!6;?5.807!9.!037E8.!74C5!-D3C786637;C?.!0GC;-.K!-.7!?4BF-3?;534C7!;8!735.!9D3BF-;C5;534C!
i3C?-8;C5!-D=GB;54B.!9.!-4<.kK!-.!C4BS0.!9.!74C9.7K!-;!F0G7.C?.!9.!63MA0.!9;C7!-.7!#%!
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8C.!0G3C5.0A.C534C!F0G?4?.,!b;!B;H4035G!9.7!3C6.?534C7!9.!Q1:d!74C5!?;87G.7!F;0!
F)#/7G-%.%..,$!#,3(,$!48!F;0!9.7!75;F=I-4?4??3!?4;<8-;7.!CG<;53A.!f!?.7!9.8J!<048F.7K!.5!
F-87!F;053?8-3M0.B.C5!-.7!75;F=I-4?4??3!?4;<8-;7.!CG<;53A.K!74C5!0G7375;C57!P!-D4J;?3--3C.,!
QD;850.7!S;?5G03.7!48!9.7!?=;BF3<C4C7!74C5!F-87!0;0.B.C5!3BF-3E8G7!i$#K$$k,!

bD3C5.0A;--.!.C50.!-;!F03B4T3BF-;C5;534C!48!-.!?=;C<.B.C5!9.!S4353.0!.5!-D3C6.?534C!.75!
.J50RB.B.C5!A;03;S-.K!9.!E8.-E8.7!7.B;3C.7!P!F-873.807!;CCG.7,!i$#K$$k,!!

b;!F0G7.C5;534C!?-3C3E8.!A;03.!S.;8?48F!.C!64C?534C!9.!-;!A308-.C?.!9.!-D40<;C37B.!3C6.?5;C5,!
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F0G7.C5;534C!?-3C3E8.!A;03.!.C!64C?534C!9.!-;!A308-.C?.!9.!-D40<;C37B.!3C6.?5;C5!.5!9.!-;!
-4?;-37;534C!9.!-;!F;053.!98!B;5G03.-!3C6.?5G.,!!

d-!I!;!7?=GB;53E8.B.C5!50437!5;S-.;8J!?-3C3E8.7!u!73<C.7!-4?;8J!GA39.C57!iF0G?4?.!-.!F-87!
748A.C5k!f!5;S-.;8!7.F53E8.!7GAM0.K!;A.?!=GB4?8-580.7!F47353A.7!.5!AG<G5;534C!.C!1\\•1\_!
i5;0936k!f!.5!.C63C!7IBF5mB.7!F8-B4C;30.7!6GS03-.7K!748A.C5!50;35G7!?4BB.!9.7!GF3749.7!
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b;!F0G7.C5;534C!?-3C3E8.!;A.?!9.7!73<C.7!-4?;8J!GA39.C57!iF0G?4?.7!-.!F-87!748A.C5k!
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9.7!537787!B487K!;A.?!F;06437!63758-37;534C!9.!-;!F4?=.!A.07!-;!F.;8K!F.0B.55;C5!-DGA;?8;534C!
9D8C!;S?M7,!:.5!;7F.?5!?-3C3E8.!.75!3--8750G!9;C7!-;!63<80.!$,!d-!F.85!R50.!93663?3-.!9.!6;30.!-;!
9366G0.C?.!.C50.!9.7!?=;C<.B.C57!F4754FG0;5430.7!F0G?4?.7K!?4BB.!8C!=GB;54B.!9.!-4<.!
48!8C.!3C6-;BB;534C!9.!-;!?3?;503?.,!wC.!F4C?534C!9.!-;!F4?=.!P!A37G.!93;<C4753E8.!9435!R50.!
GA35G.K!F837E8D.--.!;8<B.C5.!-.!037E8.!9D3C6.?534C,!

adgw^1!%!u!G04734C!9.!-;!F.;8!.C!0.<;09!98!S4353.0!9.!F;?.B;].0K!;A.?!G0I5=MB.!
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.75!;-407!;77.L!73BF-.,!

1C63CK!-.!9.0C3.0!5;S-.;8!?-3C3E8.!.75!?.-83!9D8C!F;53.C5!o<GK!F405.80!9.!Q1:dK!F0G7.C5;C5!9.7!
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50;35.B.C57!;C53S3453E8.7!F04S;S3-375.7!9G?;F35;C5!-D3C6.?534C!7;C7!-;!<8G030K!.5!CG<;53A;C5!-.7!
=GB4?8-580.7,!

b.!F0G-MA.B.C5!9D=GB4?8-580.7!.75!.77.C53.-K!BRB.!73!-.!F;53.C5!.75!;FI0G53E8.!48!CD;!F;7!
9.!73<C.7!9D3C6.?534C!7I75GB3E8.,!!

wC.!G?=4<0;F=3.!50;C74.74F=;<3.CC.!.75!3C937F.C7;S-.K!9D;85;C5!F-87!.C!?;7!9.!
S;?5G03GB3.K!.5!7805485!7D3-!7D;<35!9D8C!75;F=I-4?4E8.!i#K$%k,!1C!.66.5K!-D1\_!.75!F-87!7.C73S-.!
.5!7FG?363E8.!;63C!9.!93;<C4753E8.0!9.7!AG<G5;534C7!780!74C9.,!Q;C7!8C.!7G03.!60;Ch;37.!9.!&#!
F;53.C57!i$&kK!8C.!;C4B;-3.!GA4?;503?.!9D.C94?;0935.!iAG<G5;534C!B4S3-.!48!.C<;3C;C5.!-.!
-4C<!9.!-;!74C9.k!G5;35!A378;-37G.!9;C7!#$!x!9.7!?;7!.C!1\\K!?4C50.!*%!x!1\_, !!

b;!F0G7.C?.!9.!AG<G5;534C7!780!74C9.!.75!.C!6;A.80K!B;37!CD.75!F;7!F;5=4<C4B4C3E8.!9D8C.!
.C94?;0935.!-3G.!;8!Q1:d,!1C!.66.5K!9.7!5=04BS87!780!-.7!74C9.7!74C5!0.5048AG7!-407!9D.J;B.C!
G?=4?;0934<0;F=3E8.!7I75GB;53E8.!?=.L!&!P!"N!x!9.7!F405.807!9.!Q1:dK!7;C7!3C6.?534C!
i$'K$(k,!

W375403E8.B.C5K!-407E8.!-;!5;3--.!9.!-;!AG<G5;534C!.J?M9.!#!?BK!8C.!.J50;?534C!?=3080<3?;-.!
.75!0G;-37G.,!:.F.C9;C5K!-;!5;3--.!;8T9.7787!9.!-;E8.--.!-D.J50;?534C!F.0?85;CG.!9.!74C9.7!
F0G7.C5.!8C!F-87!=;85!037E8.!E8.!-D.J50;?534C!?=3080<3?;-.!0.75.!78H.55.!P!937?87734C,!b;!
9.0C3M0.!B37.!P!H480!9.7!0.?4BB;C9;534C7!780!-.7!3C6.?534C7!9.!Q1:d!78<<M0.!8C.!937?87734C!
;8!?;7!F;0!?;7!F480!-.7!AG<G5;534C7!94C5!-;!5;3--.!.J?M9.!#!?B!i$)k,!wC.!G589.!0G?.C5.!;!
;C;-I7G!=835!?;7!9D.J50;?534C7!F.0?85;CG.7!F480!9.7!AG<G5;534C7!9.!F-87!9.!#!?BK!.5!CD;!F;7!
B4C50G!9.!?4BF-3?;534C7!B;H.80.7!F475!.J50;?534C!i$*k,!

b;!?4C630B;534C!93;<C4753E8.!.75!;FF8IG.!F;0!9.7!94CCG.7!F.04FG0;5430.7K!5.--.!E8.!-;!
A378;-37;534C!9D8C!;S?M7K!9D8C!GF;377377.B.C5!7487T?85;CG!.5!9.7!?=;C<.B.C57!
3C6-;BB;5430.7,!Q.7!F0G-MA.B.C57!F0464C97!9;C7!-;!F4?=.!.5!-;!B37.!.C!?8-580.!9.7!74C9.7!
8C.!6437!-.80!.J50;?534C!.66.?58G.!74C5!3BFG0;5367!.5!F.0B.55.C5!F;06437!9.!?4C630B.0!-.!
?;0;?5M0.!3C6.?53.8J!.5!9D374-.0!-;!S;?5G03.!3C?03B3CG.!;63C!9D4S5.C30!74C!F0463-!9.!0G7375;C?.,!

V8H8B :-+(%&%M&NP"-_%&
d-!CDI!;!F;7!9.!94CCG.7!9DG589.7!F047F.?53A.7!0;C94B37G.7!F480!<839.0!-;!F037.!.C!?=;0<.!9.7!
3C6.?534C7!9.!937F4735367,!b.7!0.?4BB;C9;534C7!?4C?.0C;C5!-D.J50;?534C!98!937F473536K!-;!A43.!
.5!-;!980G.!9D;9B3C3750;534C!9.7!;C53S3453E8.7K!;3C73!E8.!-.!53B3C<!9.!-;!0G3BF-;C5;534C!74C5!
F03C?3F;-.B.C5!S;7G.7!780!9.7!94CCG.7!4S7.0A;534CC.--.7,!

b.7!3C6.?534C7!-3G.7!;8J!74C9.7!E83!C.!74C5!F;7!50;35G.7!4C5!8C!5;8J!9.!B405;-35G!
F;053?8-3M0.B.C5!G-.AGK!;--;C5!9.!$"!P!'' !xK!8C!5;8J!9.8J!P!50437!6437!F-87!G-.AG!E8.!?.-83!
0.5048AG!?=.L!-.7!F;53.C57!50;35G7!;A.?!8C.!.J50;?534C!?4BF-M5.!98!Q1:d!.5!8C.!
;C53S345=G0;F3.!i$$K%Ny%%k,!!

Q;C7!8C.!G589.!0G5047F.?53A.!B4C4?.C503E8.!0G?.C5.!i%&kK!3C?-8;C5!5485!-.7!?;7!?4C7G?85367!
9D3C6.?534C7!-3G.7!;8!Q1:d!.C50.!"**"!.5!#NN)!i%"'!F;53.C57kK!-.7!?4BF-3?;534C7!-3G.7!P!



!
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-D.J50;?534C!98!B;5G03.-!3C50;?;093;E8.!.5!.C94A;7?8-;30.!G5;3.C5!;774?3G.7!P!8C.!
;8<B.C5;534C!9.!-;!B405;-35G!P!$N!H4807!i^^ !%K$$k!.5!P!8C!;C!i^^ !$K((k,!:.F.C9;C5K!-407E8.!
-D4C!?4BF;0;35!-.!<048F.!50;35G!F;0!;C53S345=G0;F3.!3C353;-.!.5!.J50;?534C!9366G0G.!48!C4C!
0G;-37G.K!.5!-.!<048F.!;A.?!.J50;?534C!3BBG93;5.K!-D.J50;?534C!3BBG93;5.!G5;35!;774?3G.!;A.?!
8C.!B405;-35G!P!8C!;C!50437!6437!B43C7!3BF405;C5.!i^^ !NK$&k,!1C!;C;-I7.!B8-53A;03G.K!
-D;C53S345=G0;F3.!7;C7!.J50;?534C!G5;35!;774?3G.!P!8C.!;8<B.C5;534C!73<C363?;53A.!9.!-;!
B405;-35G!P!$N!H4807!i^^!'K*(k,!

:.7!94CCG.7K!S3.C!E8.!0G5047F.?53A.7K!?4C6405.C5!-.!?4C7.C787!7.-4C!-.E8.-!3-!6;85!0.530.0!
5485!-.!B;5G03.-!3C50;?;093;E8.!.C!?;7!9D.C94?;0935.!780!74C9.,!

b.!0.50;35!9.!5485.7!-.7!74C9.7K!;3C73!E8.!?.-83!98!S4353.0!.75!3C93E8G!.C!?;7!9D3C6.?534CK!E8.!
-D3C6.?534C!?4C?.0C.!8C.!74C9.K!F-873.807K!48!7.8-.B.C5!-.!S4353.0!i#k,!d-!.75!0.?4BB;C9G!9.!
C.!F;7!0.530.0!-.!S4353.0!7;C7!-.7!74C9.7,!

:.F.C9;C5K!?=;E8.!?;7!9435!SGCG63?3.0!9D8C.!GA;-8;534C!3C93A398.--.K!S;7G.!780!-.7!
?4B40S3935G7!98!F;53.C5!.5!-.!037E8.!9.!-D.J50;?534C,!d-!.J375.!9.!0;0.7!7358;534C7K!?=.L!9.7!
F;53.C57!;A.?!8C!F04C4753?!<-4S;-!50M7!74BS0.!48!8C.!.7FG0;C?.!9.!A3.!-3B35G.K!4U!8C!
50;35.B.C5!;C53S3453E8.!;8!-4C<!?4805!.75!F0G6G0G!P!-D.J50;?534C!i"$K%'k,!

V8H8V .M*+#+I*PS-"Y+%&
b;!980G.!9.!-;!?48A.0580.!;C53S3453E8.!;F0M7!.J50;?534C!0.F47.!780!8C!?4C7.C787!9D.JF.05!
i#k,!!

:=.L!-.7!F;53.C57!;I;C5!9.7!=GB4?8-580.7!CG<;53A.7K!-;!980G.!0.?4BB;C9G.!.75!9.!(!P!"N!
H4807!?=.L!-.7!F;53.C57!;A.?!8C.!G04734C!?85;CG.!7;C7!3C6.?534C!9.!F4?=.!.5!9.!"N!P!"%!H4807!
.C!?;7!9D3C6.?534C!9.!F4?=.!;774?3G.!;8!Q1:d,!

:=.L!-.7!F;53.C57!;A.?!S;?5G03GB3.K!73<C.7!9D3C6.?534C!7I75GB3E8.K!48!;C53S345=G0;F3.!
F0G;-;S-.!;I;C5!F8!9G?;F35.0!-D3C6.?534CK!8C.!1\_!9435!R50.!0G;-37G.,!Q;C7!?.7!?;7K!;8!B43C7!
9.8J!7.B;3C.7!9D;C53S345=G0;F3.!74C5!0.?4BB;C9G.7,!O3!-;!S;?5G03.!3C?03B3CG.!.75!8C!
F)#/7G-%.%..,$!#,3(,$=!-D;C53S345=G0;F3.!9435!R50.!;9B3C3750G.!;8!B43C7!"%!H4807!i9.8J!P!
E8;50.!7.B;3C.7k!;F0M7!-D.J50;?534C!98!937F473536K!.5!P!F;0530!9.!-;!9;5.!9.!-;!CG<;53A;534C!9.7!
=GB4?8-580.7,!Q;C7!-.7!?;7!?4BF-3E8G7!9D.C94?;0935.!A;-A8-;30.K!9D.BS4-.7!7.F53E8.7!48!
9D475G4BIG-35.K!8C!50;35.B.C5!9.!%!P!'!7.B;3C.7!.75!0.?4BB;C9G!i$%k,!

V8H8G 0S+)Y$"M*"*+IM&
2F0M7!-D.J50;?534C!98!Q1:dK!73!-D3C93?;534C!9D3BF-;C5;534C!9.!753B8-;5.80!?;093;E8.!48!9.!
9G63S03--;5.80!.75!548H4807!0.5.C8.K!3-!6;85!9;C7!-;!B.780.!98!F4773S-.!3BF-;C5.0!8C!C48A.;8!
937F473536!780!8C!;850.!735.!E8.!-.!F0G?G9.C5K!<GCG0;-.B.C5!.C!F0GF.?540;-!?4C504-;5G0;-K!
;A.?!8C.!74C9.!.C94?;093E8.,!X3.C!E8.!-.!9G-;3!;A;C5!0G3BF-;C5;534C!7435!B;-!9G63C3K!-;!
0G3BF-;C5;534C!9435!R50.!9366G0G.!H87E8DP!?.!E8.!-.7!=GB4?8-580.7!743.C5!CG<;53A.7!.5!H87E8DP!
?.!E8.!-.7!73<C.7!-4?;8J!.5!<GCG0;8J!9D3C6.?534C!937F;0;377.C5,!b.7!F04S-MB.7!3C=G0.C57!;8J!
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F;53.C57!9GF.C9;C57!9.!-;!753B8-;534CK!48!P!?.8J!P!=;85!037E8.!9D;0I5=B3.!A.C503?8-;30.!<0;A.!
74C5!50;35G7!;8!?=;F350.!&,',$,!

4.2 Thrombose 
b;!5=04BS47.!A.3C.87.!98!B.BS0.!78FG03.80!.C!.--.TBRB.!CD.75!F;7!8C.!3C93?;534C!
9D.J50;?534C!9.!74C9.7,!/-873.807!G589.7!?-3C3E8.7!4C5!0GAG-G!E8.!-.7!75GC47.7!.5!-.7!
4??-8734C7!A.3C.87.7!F4753BF-;C5;534C!.C94A;7?8-;30.!9.!74C9.!G5;3.C5!60GE8.C5.7!.5!
748A.C5!;7IBF54B;53E8.7!i%(y%*k,!:.F.C9;C5K!9;C7!?.05;3C7!?;7K!-;!5=04BS47.!F.85!
F04A4E8.0!9.7!7IBF5mB.7!3CA;-39;C57!48!B.550.!.C!H.8!-.!F04C4753?!A35;-,!b.!7IC904B.!A.3C.!
?;A.!78FG03.80.K!S3.C!E8.!0;0.K!.C!.75!8C!-D.J.BF-.!-.!F-87!0.F0G7.C5;536,!!

O3!-.!F;53.C5!9435!SGCG63?3.0!9D8C.!F47.!9.!75.C5!F480!-.A.0!-D4S75;?-.!7358G!9;C7!-;!A.3C.!?;A.!
78FG03.80.K!-;!74C9.!9.!F;?.B;].0!48!9.!9G63S03--;5.80!9435!R50.!.J50;35.!;8!F0G;-;S-.!;63C!
9DGA35.0!E8D.--.!7435!.C?-;AG.!.C50.!-.7!B;3--.7!98!75.C5!.5!-;!F;043!98!A;377.;8!i&Nk,!

b.7!;850.7!7358;534C7!4U!-;!5=04BS47.!A.3C.87.!3BF47.!-D.J50;?534C!9.!74C9.7!74C5!?.--.7!4U!
-D4??-8734C!A.3C.87.!6;35!4S75;?-.!P!8C!C48A.;8!937F473536!?4BB.!-;!B37.!P!C3A.;8!9D8C!
753B8-;5.80!A.07!8C!9G63S03--;5.80K!48!-;!B37.!.C!F-;?.!9D8C.!74C9.!9.!753B8-;534C!
A.C503?8-;30.!<;8?=.!i&"y&$k,!Q.!F-87K!9;C7!?.05;3C.7!7358;534C7!i63758-.!;05G034A.3C.87.!
?4C504-;5G0;-.K!?80;<.!<;C<-34CC;30.K!B;75.?54B3.kK!3-!CD.75!F;7!F4773S-.!9D3BF-;C5.0!-.!
C48A.;8!937F473536!9.!6;h4C!?4C504-;5G0;-.K!?.!E83!4S-3<.!-D.J50;?534C!9.7!74C9.7!3F73-;5G;-.7!
;63C!9.!-3B35.0!-.!C4BS0.!9.!74C9.!F;77;C5!9;C7!-;!A.3C.!7487T?-;A3M0.,!

4.3 Dysfonction de sonde 
wC.!.J50;?534C!9.!74C9.7!.75!3C93E8G.!F480!9.7!74C9.7K!E83!F;0!-.80!?4C?.F534C!4U!-.80!
9I764C?534CC.B.C5K!64C5!?48030!8C!037E8.!3BBG93;5!;8!F;53.C5!73!.--.7!74C5!-;377G.7!.C!F-;?.,!
:.!037E8.!.75!-3G!P!-D;S7.C?.!9.!5=G0;F3.!48!P!9.7!5=G0;F3.7!3C;FF04F03G.7!i9G63S03--;534C!48!
753B8-;534Ck,!:.-;!3C?-85!?.05;3C.7!74C9.7!9.!753B8-;534C!C4C!64C?534CC.--.7!?=.L!-.7!F;53.C57!
9GF.C9;C57K!?.05;3C7!9GF-;?.B.C57!9.!74C9.7!;0I5=B4<MC.7K!8C.!08F580.!9D374-;C57!48!9.!
?4C98?5.807!<GCG0;503?.!9.!F;0;735.7!48!.C63C!-.7!;05.6;?57!9.!9G5.?534C!-3G7!;8!?4C5;?5!;A.?!
9.7!74C9.7!A4373C.7,!!

Q;C7!8C.!G589.!9.!#NN)!i&%kK!-.!5;8J!9.!9I764C?534C!9.!74C9.7!9.!9G63S03--;534C!P!&!;C7!G5;35!
9.!#K&!xK!.5!-;!9I764C?534C!9.!74C9.!.C50;3C;35!9.7!5=G0;F3.7!3C;FF04F03G.7!9;C7!('!x!9.7!
?;7,!!

b;!9I764C?534C!9.!74C9.!9.!9G63S03--;5.80!F.85!.C50;3C.0!9.7!?=4?7!G-.?503E8.7!3C5.0C.7!
3C;FF04F03G7,!

b.7!74C9.7!F.8A.C5!R50.!50;C763J3;C5.7!.5!;774?3G.7!P!8C!GF;C?=.B.C5!FG03?;093E8.,!

!
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wC.!7358;534C!F;053?8-3M0.!.75!?.--.!9.7!74C9.7!;I;C5!8C!9G6;85!9.!?4C?.F534C,!23C73K!-.7!
74C9.7!9.!753B8-;534C!\.-.504C3?7!•!2??863J!‚!!4C5!G5G!0;FF.-G.7!.C!C4A.BS0.!"**%!;F0M7!
E8.!9.8J!9G?M7!.5!9.8J!-G734C7!C4C!6;5;-.7!;3.C5!G5G!0;FF405G7!i&&k,!:.7!74C9.7!F0G7.C5;3.C5!
8C!037E8.!9.!F04508734C!98!63-!9.!0G5.C534CK!F48A;C5!.C50;nC.0!8C.!.660;?534C!9.!-D;5038B,!b.7!
74C9.7!9.!9G63S03--;534C!+.9504C3?!•!OF03C5!a39.-37!‚!4C5K!.--.7K!G5G!0;FF.-G.7!.C!#NN(!98!6;35!
98!C4BS0.!.J?.773A.B.C5!G-.AG!9.!60;?580.7!i&' y&)kK!;A.?!?4BB.!?4C7GE8.C?.!9.7!
5=G0;F3.7!3C;FF04F03G.7!i?=4?7!G-.?503E8.7!3C5.0C.7k,!1C63CK!-.7!74C9.7!O;3C5TZ89.•!^3;5;‚!.5!
^3;5;!O\‚! 4C5!G5G!0;FF.-G.7!.C!9G?.BS0.!#N""!98!6;35!98!C4BS0.!;C40B;-.B.C5!G-.AG!9.!
9G<0;9;534C7!9D374-;C5!.J5.0C.K!0G78-5;C5!.C!-D.J5.0C;-37;534C!98!?4C98?5.80!i&*K'NkK!;A.?!
G<;-.B.C5!8C!037E8.!9.!5=G0;F3.7!3C;FF04F03G.7,!

b;!9G?3734C!9.!0.530.0!8C.!74C9.!64C?534CC;C5!.C!;FF;0.C?.!C40B;-.B.C5!98!6;35!9D8C.!
;-.05.!98!?4C7508?5.80!i.C!;C<-;37!s!̂ .?;-- !tk!.75!8C.!9G?3734C!E83!0.75.!93663?3-.!.5!E83!9435!
R50.!F037.!.C!3C640B;C5!-.!F;53.C5!?4C?.0CG!9.7!037E8.7!.5!SGCG63?.7,!b.7!;553589.7!A37TPTA37!
9.!?.!5IF.!9.!74C9.!787F.?5.7!74C5!9D;3--.807!50M7!A;03;S-.7!9D8C!?.C50.!P!-D;850.!.5!9;C7!-.!
BRB.!?.C50.K!9D8C!F;53.C5!P!-D;850.,!263C!9.!0.?8.3--30!-D;553589.!9.7!9366G0.C57!?.C50.7!.5!9.7!
9366G0.C57!4FG0;5.807!-407!98!0.BF-;?.B.C5!9D8C.!74C9.!9.!9G63S03--;534C!9G6;3--;C5.!48!P!
037E8.K!8C!0.<3750.!F047F.?536!B8-53?.C503E8.!60;Ch;37!A3.C5!9DR50.!B37!.C!F-;?.K!;A.?!8C.!
980G.!9.!783A3!F04<0;BBG.!9.!9.8J!;C7!i0.<3750.!a^2gdb!u!a0.C?=!2553589.!^.<3750I!3C!?;7.!46!
d:Q!b.;9!^.F-;?.B.C5k,!

4.4 Mise ˆ niveau ou Ç upgrading È 
_??;734CC.--.B.C5K!9.7!74C9.7!F-;?G.7!F0G?G9.BB.C5!F.8A.C5!R50.!.C?;F8?=4CCG.7!.5!
;S;C94CCG.7!;8!9G?4807!9D8C.!B37.!P!C3A.;8!9.!Q1:d,!b.7!74C9.7!;S;C94CCG.7K!?.F.C9;C5K!
F47.C5!-.!037E8.!F45.C53.-!9D3C5.06G0.C?.!;A.?!-.7!C48A.--.7!74C9.7K!A430.!9D3C6.?534C!68580.,!

1C!-D;S7.C?.!9.!?4C50.T3C93?;534CK!3-!.75!94C?!78<<G0G!9D.J50;30.!-.!B;5G03.-!;S;C94CCG!73!
-D3BF-;C5;534C!98!C48A.;8!937F473536!.C50;3C;35!-;!F0G7.C?.!9.!F-87!9.!E8;50.!74C9.7!
8C3-;5G0;-.!48!-.!F;77;<.!9.!F-87!9.!?3CE!74C9.7!P!50;A.07!-;!A.3C.!?;A.!78FG03.80.!
i0.?4BB;C9;534C!9.!?-;77.!dd!SK!C3A.;8!9.!F0.8A.!:!i"$kk,!

!

!

!

!

!

!
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adgw^1!&!u!0;934<0;F=3.!5=40;?3E8.!F475T3BF-;C5;534C!9.!9G63S03--;5.80!73BF-.!?=;BS0.!iP!
90435.k!.C!F04F=I-;J3.!F03B;30.K!?=.L!8C.!F;53.C5.!9GHP!F405.87.!9D8C!F;?.B;].0!948S-.!
?=;BS0.!F480!X2>!ddd!iP!<;8?=.k!

!

adgw^1!' !u!0;934<0;F=3.!5=40;?3E8.!P!Z"NK!0G;-37G.!9.A;C5!-D;FF;03534C!9D8C.!9I7FCG.!;8!
B43C90.!.66405K!0GAG-;C5!8C!GF;C?=.B.C5!FG03?;093E8.!?30?4C6G0.C53.-K!;A.?!;7F.?5!9.!?€80!
s!.C!?;0;6.!t,!:.55.!F;53.C5.!;!SGCG63?3G!9D8C.!.J50;?534C!9.!74C9.7!;A.?!90;3C;<.!
FG03?;093E8.!9;C7!-.!BRB.!5.BF7!7;C7!?4BF-3?;534C!

!

!



!
!
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5 Technique 

5.1 PrŽparation du patient 
b;!F0GF;0;534C!7FG?363E8.!9D8C!F;53.C5!;A;C5!.J50;?534C!9.!74C9.!9.!F;?.B;].0!48!9.!
9G63S03--;5.80!;!6;35!-D4SH.5!9.!0.?4BB;C9;534C7!9.!-D1W^2!i1804F.;C!W.;05!^I5=B!
2774?3;534Ck!i'"k ,!:.--.7 T?3!74C5!0.F037.7!9;C7!-.!5;S-.;8!&,!!

b.!F;53.C5!9435!R50.!F0GF;0G!;63C!9.!-3B35.0!-.!9G-;3!9D3C5.0A.C534C!.C!?;7!9.!?4BF-3?;534C7,!b.!
?=;BF!4FG0;5430.!.75!-;0<.K!F.0B.55;C5!8C!90;3C;<.!FG03?;093E8.!!48!8C.!75.0C454B3.!
3BBG93;5.K!-D3BF-;C5;534C!9.!753B8-;5.80!48!9.!9G63S03--;5.80!?4C504-;5G0;-!.5!.C63C!8C!;??M7!
S3-;5G0;-!;8!O?;0F;,!b.!F;53.C5!.75!GE83FG!9.!9.8J!A43.7!A.3C.87.7!FG03F=G03E8.7!9.!S4C!
?;-3S0.!.5!F;06437!9D8C!?;5=G5.0!;05G03.-!.C!?;7!9.!F04?G980.!P!037E8.,!!bD3C5.0A.C534C!
39G;-.B.C5!7.!9G048-.!7487!;C.75=G73.!<GCG0;-.K!7487!A.C53-;534C!BG?;C3E8.K!;8!S-4?!
4FG0;5430.!9.!?=3080<3.!?;093;E8.!48!;8!B43C7!5=40;?3E8.,!O4C5!F0G7.C57!8C!4FG0;5.80!
F03C?3F;-K!8C!;77375;C5K!8C!;C.75=G7375.K!8C.!3C630B3M0.!640BG.!.C!.J50;?534C!.5!.C!
3BF-;C5;534C!9.!Q1:dK!8C.!3C630B3M0.!7;?=;C5!B;C3F8-.0!8C!;FF;0.3-!9.!0;9347?4F3.,!wC!
?=3080<3.C!?;093;E8.!.75!780!735.K!F0GA.C8!9.!-D3C5.0A.C534CK!?;F;S-.!9D3C5.0A.C30!.C!80<.C?.!
.C!?;7!9D;A8-734C!BI4?;093E8.!48!A;7?8-;30.K!?;0!-.!F04C4753?!9.!?.7!?4BF-3?;534C7!.75!
930.?5.B.C5!-3G!;8!9G-;3!9D3C5.0A.C534C,!

O4C5!937F4C3S-.7!9.7!4853-7!9D.J50;?534CK!9.7!4853-7!9D3BF-;C5;534CK!98!B;5G03.-!9.!F4C?534C!
.5!9.!90;3C;<.!FG03?;093E8.K!9.!90;3C;<.!5=40;?3E8.K!8C!9G63S03--;5.80!.J5.0C.K!98!B;5G03.-!
9.!0;9347?4F3.!;9;F5G!i;BF-363?;5.80!9.!S03--;C?.!48!?;F5.80!F-;Ck,!!

\2Xb12w!&!u!0.?4BB;C9;534C7!?4C?.0C;C5!-DGE83F.B.C5!CG?.77;30.!-407!9.!-D.J50;?534C!!

!

!

!

!

!

!
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!

adgw^1!( !u!/0GF;0;534C!98!F;53.C5!!

!

!

!

5.2 Voies dÕabord 
b.7!74C9.7!74C5!5IF3E8.B.C5!.J50;35.7!F;0!A43.!=;85.K!A3;!-;!A.3C.!9D3BF-;C5;534C,!
:.F.C9;C5K!F;06437K!F;0!.J.BF-.!-407E8.!-D.J50GB35G!-3S0.!9.!-;!74C9.!C.!F.85!F;7!R50.!
;55.3C5.!F;0!A43.!=;85.K!8C.!A43.!9D;S409!S;77.!A3;!-;!A.3C.!6GB40;-.!.75!CG?.77;30.,!Q.!F-87K!
?.05;3C.7!GE83F.7!853-37.C5!9.7!;FF04?=.7!=IS039.7K!48!A3;!9.7!A43.7!A.3C.87.7!;-5.0C;53A.7,!
23C73K!X4C<340C3!.5!?4--,!4C5!0;FF405G!-.!78??M7!9D8C.!;FF04?=.!A3;!-;!A.3C.!6GB40;-.!.5!-;!
A.3C.!H8<8-;30.!3C5.0C.!F480!9.7!74C9.7!6-455;C5.7!.5!9.7!74C9.7!;A.?!9.7!;9=G734C7!9.C7.7!
9;C7!-;!A.3C.!?;A.!78FG03.80.!!i&)k,!a37?=.0!.5!?4--,!4C5!G<;-.B.C5!9G?035!8C.!5.?=C3E8.!
=IS039.!F;0!A43.!=;85.!.5!S;77.K!-;!A43.!S;77.!F.0B.55;C5!9.!75;S3-37.0!-;!74C9.!.C!;B4C5!98!
F43C5!9.!?4C5;?5!;A.?!-D.C94?;09.K!93B3C8;C5!-.7!037E8.7!9D;A8-734C!?;093;E8.!F04A4E8G7!F;0!
-;!50;?534C!F;0!A43.!=;85.!i'#k ,!
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5.3 Approche Žtape par Žtape (Ç pas ˆ pas È, Ç step by step È) 
wC.!;FF04?=.!G5;F.!F;0!G5;F.K!F0G9G63C3.K!.75!;FF04F03G.!F480!;S48530!P!-D.J50;?534C!98!
B;5G03.-!?3S-G!9;C7!-;!F-87!<0;C9.!F;053.!9.7!?;7!.C!853-37;C5!8C!B3C3B8B!9D4853-7,!!

Q;C7!8C!F0.B3.0!5.BF7K!8C.!3C?3734C!.75!0G;-37G.K!F.0B.55;C5!8C!;??M7!;8!735.!
9D3BF-;C5;534CK!.5!73!F4773S-.!F;0;--M-.!;8!F-;C!9.7!74C9.7,!d-!6;85!3C?37.0!.C!0.F0.C;C5!-;!
F0.B3M0.!?3?;503?.!9D3C5.0A.C534C!i.C!?;7!9.!?=;C<.B.C5!F0G;-;S-.k!9.!6;h4C!P!;S409.0!-.7!
74C9.7!P!-.80!F43C5!9D.C50G.!9;C7!-;!A.3C.,!:.5!;S409!F.0B.5!9.!0.FG0.0!-.7!4-3A.7!9.!63J;534C!
9.!?.7!74C9.7!48!-.7!78580.7!930.?5.7!780!-;!A.3C.K!4-3A.7!48!F43C5!9.!63J;534C!E8D3-!6;85!0.530.0,!
O.?4C9;30.B.C5K!-.7!74C9.7!74C5!9G74-39;037G.7!98!/+!48!98!Q2dK!F837!7.?534CCG.7!-.!F-87!
9375;-!F4773S-.!i-.!F-87!F04?=.!F4773S-.!9.!-.80!?4CC.?5.80k,!1C!?;7!9D3C6.?534CK!8C.!3C?3734C!
.--3F53E8.K!;63C!9D.J?37.0!-.7!537787!?3?;503?3.-7K!.75!0G;-37G.K!;3C73!E8.!9.7!F0G-MA.B.C57!
F0464C97,!b.!S4353.0!.75!0.530G!.5!-.7!74C9.7!?3S-G.7!74C5!9377GE8G.7!H87E8DP!-.80!735.!9D.C50G.!
A.3C.8J,!b;!9377.?534C!;85480!98!735.!9D.C50G.!A.3C.8J!.75!.77.C53.--.!F480!F.0B.550.!-.!
F;77;<.!9.7!4853-7!9D.J50;?534CK!B;37!F.85!7.!?4BF-3E8.0!9D=GB400;<3.,!

1C7835.K!8C!<839.!.75!3C5049835!9;C7!-;!74C9.,!wC.!;758?.!;77.L!73BF-.!.75!9.!?4BB.C?.0!F;0!
0.F4877.0!-;!74C9.!9;C7!-;!A.3C.,!O3!?.-;!.75!F4773S-.K!?.-;!A.85!930.!E8.!-;!74C9.!CD.75!F;7!
;9=G0.C5.!P!-D.C94A.3C.,!wC.!6437!-.!<839.!.C!F-;?.K!3-!6;85!9GA377.0!-;!74C9.!P!-;E8.--.!4C!
;FF-3E8.!8C.!50;?534C!948?.!748A.C5!786637;C5.!.C!?;7!9D3BF-;C5;534C!0G?.C5.!iƒ!"!;C!.C!
F0;53E8.k,!ia3<80.!) k,!O3!-;!74C9.!C.!F.85!R50.!0.F4877G.!.5!73!-D3BF-;C5;534C!.75!;C?3.CC.K!3-!
6;85!3C5049830.!8C!<839.!;63C!9.!B.780.0!-;!-4C<8.80!9.!-;!74C9.,!O.?4C9;30.B.C5K!?.!<839.!
.75!0.BF-;?G!F;0!8C!.J50;?5.80!E83!A;!F.0B.550.!9D;FF-3E8.0!8C.!50;?534C!780!-D.C7.BS-.!98!
?40F7!9.!-;!74C9.,!O3!?.55.!5.C5;53A.!G?=48.!P!C48A.;8K!9.7!<;3C.7!5G-G7?4F3E8.7!48!8C!
.J50;?5.80!-;7.0!!74C5!853-37G7!i?6,!?=;F350.7!783A;C57k,!!

O3!-;!74C9.!7.!04BF5!-407!9.!?.55.!F04?G980.K!8C.!;FF04?=.!50;C76GB40;-.!A3.C5!?4BF-G5.0!-;!
F04?G980.!9D.J50;?534C,!

!

!

!

!

!

!

!
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adgw^1!) !u!dC50498?534C!98!<839.!9;C7!-DoB.!9.!-;!74C9.!

!

!

5.4 Traction, contre-traction et contre-pression 
b;!?4C50.TF0.7734C!.75!-;!640?.!;FF-3E8G.!P!8C.!<;3C.!A.07!-D;A;C5!Y !-D.J50GB35G!9375;-.!9.!-;!
74C9.!Y !E83!F.0B.5!9.!9377GE8.0!-.7!L4C.7!9.!63S047.!;85480!9.!-;!74C9.,!wC.!50;?534C!
786637;C5.!9435!R50.!;FF-3E8G.!P!-;!74C9.!.5!;8!B;C903C!S-4E8.80!;63C!E8D3-7!;<377.C5!5.-!8C!
0;3-K!780!-.E8.-!?30?8-.!.5!F04<0.77.!-;!<;3C.,!1C!;FF-3E8;C5!8C.!50;?534C!780!-;!74C9.K!-;!<;3C.!
F04<0.77.!-.!-4C<!9.!?.--.T?3!7;C7!.C94BB;<.0!C3!-D374-;C5!C3!-.7!A;377.;8J!E83!-D.C5480.C5,!
:.-;!.75!F;053?8-3M0.B.C5!3BF405;C5!-407!98!F;77;<.!P!50;A.07!-;!A.3C.!S0;?=34?GF=;-3E8.!.5!
-;!A.3C.!?;A.!78FG03.80.K!F480!;55.3C90.!-D40.3--.55.!90435.,!

b;!?4C50.T50;?534C!.75!8C.!5.?=C3E8.!.BF-4IG.!-407E8.!-;!<;3C.!;!G5G!;A;C?G.!H87E8DP!
-D3C5.06;?.!.C50.!-D.J50GB35G!9375;-.!9.!-;!74C9.!.5!-D.C94?;09.,!:.55.!5.?=C3E8.!?4C?.C50.!-.7!
640?.7!9.!50;?534C!P!-;!?30?4C6G0.C?.!9375;-.!9.!-;!<;3C.K!780!-;!L4C.!63S0.87.!.C?;F78-;C5!
-DG-.?5049.!9375;-.,!b;!E8;C535G!9.!BI4?;09.!.BF405G.!;A.?!-D.J50GB35G!9375;-.!.75!;3C73!
-3B35G.!F;0!-;!<;3C.!5G-.7?4F3E8.!i63<80.!*k,!
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!!!!!!!!!!!!!adgw^1!* !u!:4C50.!F0.7734CK!50;?534C!.5!?4C50.!50;?534C!

!

!

5.5 Outils 

G8G8H <"M'-+M(&#$IJK%K-(&
b;!F4773S3-35G!9D.J50;30.!8C.!74C9.!F;0!50;?534C!7.8-.!.75!930.?5.B.C5!9GF.C9;C5.!9.!-;!
?4C?.F534C!9.!-;!74C9.!.5!9.!7;!0G7375;C?.!P!-;!5.C734C!;J3;-.!i""k ,!b.7!B;C903C7!S-4E8.807!
4C5!G5G!9GA.-4FFG7!F480!0.C640?.0!-D3C5G<035G!9.!-;!74C9.!-407!9.7!B;C€8A0.7!9.!50;?534CK!
50;C7B.550.!-;!640?.!9D.J50;?534C!P!-D.C7.BS-.!9.!-;!74C9.!I!?4BF037!-D.J50GB35G!9.!?.--.T?3K!
F480!0G9830.!-.!037E8.!9.!08F580.!.5!;3C73!9D;8<B.C5.0!-;!F04S;S3-35G!9D.J50;?534C!?4BF-M5.!
9.!74C9.7!i'$ y''k ,!!

b.!b3S.0;540!‚!i:44]!+.93?;-!•K!X-44B3C<54CK!dC93;C;K!wO2k!.5!-.!b.;9!b4?]3C<!Q.A3?.!‚!
iOF.?50;C.53?7!•K!:4-40;94!OF03C<7K!:4-40;94K!wO2k!74C5!-.7!9.8J!B;C903C7!S-4E8.807!
;?58.--.B.C5!937F4C3S-.7,!b.!b3S.0;540!F477M9.!8C!BG?;C37B.!S-4E8.80!P!74C!.J50GB35G!
9375;-.!;854037;C5!8C.!50;?534C!64?;-.!P!-D.J50GB35G!9.!-;!74C9.K!5;C937!E8.!-.!bbQ!7D;??04?=.!
.C!F-873.807!.C904357K!.J.0h;C5!8C.!640?.!5485!;8!-4C<!9.!-;!74C9.,!

O3K!98!6;35!9.!7;!?4C?.F534C!48!9.!94BB;<.!;C5G03.807K!8C.!74C9.!C.!F.85!;??.F5.0!8C!
75I-.5K!-.!X8-94<!b.;9!1J5.C9.0!‚!i:44]!+.93?;-!•k!F.0B.5!9D.C7.00.0!-;!74C9.!F;0!
-D.J5G03.80K!548H4807!F;0!A43.!=;85.,!!

!
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!

%)!

adgw^1!"N!u!b3S.0;540!‚!i:44]!+.93?;-!•K!X-44B3C<54CK!dC93;C;K!wO2k!

!

!!

adgw^1!"" !u!b.;9!b4?]3C<!Q.A3?.!‚!iOF.?50;C.53?7!•K!:4-40;94!OF03C<7K!:4-40;94K!wO2k!

!!!!!!!!!!!! !

!

adgw^1!" #!u!X8-94<!b.;9!1J5.C9.0!‚!i:44]!+.93?;-!•k !

!

G8G89 ^"+M%(&*S$%(NIY+JK%(&
b.7!<;3C.7!5G-.7?4F3E8.7!74C5!9.7!4853-7!937F4C3S-.7!9;C7!9366G0.C5.7!5;3--.7!i(!P!"'!ak!6;35.7!
9.!9366G0.C57!B;5G03;8J!F-87!48!B43C7!03<39.7!i5G6-4CK!F4-IF04FI-MC.K!;?3.0k,!:.7!<;3C.7!74C5!
;A;C?G.7!-.!-4C<!9.!-;!74C9.!.C!;-5.0C;C5!9.7!B48A.B.C57!=40;30.7!.5!;C53=40;30.7!F480!
04BF0.!-.7!;9=G0.C?.7!63S0.87.7!;55;?=G.7!-.!-4C<!9.!-;!74C9.,!bD853-37;534C!9.!?.7!<;3C.7!
;A.?!8C.!;FF04?=.!F;0!A43.!=;85.!iF;0!.J.BF-.!A3;!-;!A.3C.!9D3BF-;C5;534Ck!F.0B.5!8C!5;8J!
9.!78??M7!A;03;C5!9.!("!P!*"!x! i'%K'&K'(k,!
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adgw^1!"$!u!g;3C.7!5G-.7?4F3E8.7!BG?;C3E8.7!

!

!

G8G8B ^"+M%(&)I*I-+(S%(&
:.7!4853-7!853-37.C5!8C.!7480?.!9DGC.0<3.!.J5.0C.!F480!9377GE8.0!-.!53778!63S0.8J!E83!74-39;037.!
-;!74C9.!.5!74C!.CA304CC.B.C5!A;7?8-;30.,!:.-;!F.0B.5!9.!0G9830.!-.7!640?.7!9.!?4C50.!
50;?534C!.5!9.!?4C50.!F0.7734C!853-37G.7!;A.?!-.7!4853-7!C4C!B454037G7,!

!"!"#"$  %&'()*+,-'.'*&(-+.)+/&*)0 +
bD1J?3B.0!b;7.0!OI75.B!‚!iOF.?50;C.53?7!•k!F049835!8C.!-8B3M0.!8-50;A34-.55.!F8-7G.!?;F;S-.!
9.!93774890.!-.7!537787!=8B;3C7K!5.?=C3E8.!;I;C5!5048AG!74C!;FF-3?;534C!3C353;-.B.C5!.C!
;C<34F-;753.!i')k ,!b;!<;3C.!-;7.0!9G-3A0.!<0o?.!P!8C.!63S0.!4F53E8.!-DGC.0<3.!P!74C!.J50GB35G!
9375;-.!9.!6;h4C!?30?4C6G0.C53.--.,!!

2F0M7!;FF-3?;534C!9.!-DGC.0<3.K!8C.!93774-8534C!F=454?=3B3E8.!.5!F=4545=.0B3E8.!98!53778!
3BBG93;5.B.C5!.C!?4C5;?5!;A.?!-D.J50GB35G!9375;-.!9.!-;!<;3C.!7.!F049835,!b;!-8B3M0.!-;7.0!
.75!;S740SG.!F;0!-.!53778!A;7?8-;30.!.C!?4C5;?5!;A.?!-D.J50GB35G!9375;-.K!?.!E83!F.0B.5!9.!
?3S-.0!8C3E8.B.C5!-.!53778!63S0.8J!;??4-G!P!-;!74C9.,!

b;!<;3C.!-;7.0!.75!;A;C?G.!-.!-4C<!9.!-;!74C9.!.C!853-37;C5!-.7!5.?=C3E8.7!=;S358.--.7!9.!
?4C50.!50;?534C!.5!9.!?4C50.!F0.7734C,!:4BF;0;53A.B.C5!;8J!<;3C.7!5G-.7?4F3E8.7!
BG?;C3E8.7K!-D.J50;?534C!;77375G.!F;0!-;7.0!F.0B.5!9D.J50;30.!F-87!60GE8.BB.C5!-D3C5G<0;-35G!
9.!-;!74C9.!.5!0;??480?35!-.!5.BF7!9D.J50;?534C!7;C7!;8<B.C5.0!-.!037E8.!F04?G980;-!i'* y("k ,!

!

!

!

!

!

!



!
!

&N!

adgw^1!"%!u!g;3C.!b;7.0!

!

!

!"!"#"1  %&'()*+,-'.'*&(-+.&+0&2'34056,)(7) +
b;!<;3C.!/.06.?5;!1-.?504780<3?;-!Q377.?534C!O=.;5=!‚!853-37.!-DGC.0<3.!9.!0;93460GE8.C?.!
F480!9377GE8.0!-.7!;9=G0.C?.7K!9.!-;!BRB.!6;h4C!E8D8C!S3754803!G-.?503E8.,!V!-;!9366G0.C?.!
9.!-;!<;3C.!-;7.0!9G?035.!?3T9.7787K!-DGC.0<3.!9.!0;93460GE8.C?.!.75!9G-3A0G.!9.!6;h4C!-3CG;30.!
.5!C4C!?30?4C6G0.C53.--.,!1--.!F0G7.C5.!94C?!8C!;A;C5;<.!F45.C53.-!9.!F0G?3734CK!B;37!9435!
R50.!0.F473534CCG.!9.!6;h4C!0GFG5G.!;63C!9.!-3SG0.0!-;!74C9.!?3S-.!9.!7.7!;9=G0.C?.7,!

!

!"!"#"#  %&'()*+857&('6,)*+83-30'*5)* +
wC!9.0C3.0!5IF.!9.!<;3C.K!1A4-8534C!+.93?;-!Q3-;540!O=.;5=!‚!i:44]!+.93?;-!•k!.75!
B;C8.--.B.C5!B454037G.K!.5!?4C7375.!.C!8C!64800.;8!6-.J3S-.!GE83FG!9D8C.!7F30;-.!9D;?3.0!P!
7;!9375;-35GK!;?534CCG.!F;0!8C.!<o?=.55.!B;C3F8-G.!F;0!-D4FG0;5.80!i(#K($k,!

:.55.!5.?=C4-4<3.!F.0B.5!9.!9377GE8.0!F-87!6;?3-.B.C5!-.7!F4C57!63S0.8J!?;-?363G7!E83!74C5!
F;06437!0.C?4C50G7!780!9.7!74C9.7!;C?3.CC.7!48!?=.L!9.!H.8C.7!F;53.C57,!

!

!



!
!

&"!

adgw^1!"&!u!1A4-8534C!+.93?;-!Q3-;540!O=.;5=!‚i:44]!+.93?;-!•k!

!

!

5.6 RŽimplantation 

G8L8H 6+*%&
285;C5!E8.!F4773S-.K!-.!C48A.;8!S4353.0!9435!R50.!3BF-;C5G!P!8C!9366G0.C5!735.!98!7I75MB.!
.JF-;C5GK!73!?.-83T?3!G5;35!3C6.?5G,!b;!F473534C!.C94?;093E8.!?4C504-;5G0;-.!.75!-;!F-87!
60GE8.BB.C5!853-37G.,!b;!F473534C!;S94B3C;-.!;A.?!8C.!74C9.!.C94?;093E8.!58CCG-37G.!48!
8C.!74C9.!GF3?;093E8.!.75!8C.!;-5.0C;53A.!.J?.F534CC.--.B.C5!853-37G.!iF;53.C5!9GF.C9;C5!
9D8C.!753B8-;534C!.5!937F473536!3C6.?5Gk,!

G8L89 !%)Y( &
b.!9G-;3!4F53B;-!;A;C5!0G3BF-;C5;534C!0.75.!78H.5!P!937?87734C,!:=.L!-.7!F;53.C57!;A.?!8C.!
3C6.?534C!9.!74C9.K!?.!9G-;3!9435!R50.!-.!F-87!-4C<!F4773S-.K!.C!F0.C;C5!.C!?4BF5.!-.!037E8.!
.C?4808!F;0!-.!F;53.C5!980;C5!-.!5.BF7!F;77G!7;C7!937F473536!9.!753B8-;534C,!:.F.C9;C5K!?=.L!
-.7!F;53.C57!;A.?!8C.!3C6.?534C!9.!-;!F4?=.!98!Q1:d!7;C7!73<C.7!9D3C6.?534C!7I75GB3E8.!.5!
7;C7!.C94?;0935.!780!74C9.K!-.!C48A.;8!937F473536!F.85!R50.!3BF-;C5G!P!8C!735.!9366G0.C5!98!
F0.B3.0!9M7!E8.!-.7!73<C.7!9D3C6.?534C!-4?;8J!4C5!937F;08,!

b;!0G3BF-;C5;534C!F0G?4?.!.75!<GCG0;-.B.C5!0G7.0AG.!;8J!F;53.C57!9GF.C9;C5!9.!-.80!
F;?.B;].0K!7;C7!G?=;FF.B.C5K!BRB.!7487!374F0GC;-3C.,!

!

!



!
!

&#!

G8L8B ^%(*+IM&"`"M*&$"&-S+)Y$"M*"*+IM&

!"9"#"$ :&7)8&;)0 +
/;53.C57!F;?.B;].0 T9GF.C9;C57!u!!

¥ d74F0GC;-3C.!d>O1K!;63C!9D;??G-G0.0!-.!0I5=B.!9DG?=;FF.B.C5!7487TH;?.C5,!

¥ O4C9.!9D.C50;3C.B.C5!G-.?5047I754-3E8.!5.BF40;30.,!b;!753B8-;534C!5.BF40;30.!.75!
-;377G.!.C!F-;?.!H87E8DP!?.!E8.!-.7!=GB4?8-580.7!743.C5!CG<;53A.7!.5!E8.!-D3C6.?534C!
.C94?;093E8.!7435!?4C50m-G.K!?.!E83!CG?.7735.!<GCG0;-.B.C5!9.8J!7.B;3C.7!
9D;C53S345=G0;F3.!F;0.C5G0;-.!i$&K(%y('k ,!wC!753B8-;5.80!?;093;E8.!F.0B;C.C5!F.85!
;-407!R50.!3BF-;C5GK!.5!-.!50;35.B.C5!F;0!;C53S3453E8.7!F480783A35,!

¥ dBF-;C5;534C!9D8C!7I75MB.!9.!753B8-;534C!GF3?;093E8.!iS4353.0!3C50;T;S94B3C;-k!
3BBG93;5K!;A.?!-.!?4C?4807!9D8C!?=3080<3.C!?;093;E8.,!

¥ dBF-;C5;534C!5.BF40;30.!9D8C.!74C9.!.C94?;093E8.!P!A37!F;0!A43.!=;85.!0.-3G.!P!8C!
/+!?4CA.C534CC.-!F473534CCG!.C!F0G?85;CG,!

:.05;3C7!F;53.C57!E83!C.!74C5!F;7!9GF.C9;C57!9.!-.80!753B8-;5.80!F.8A.C5!R50.!780A.3--G7!
7487!5G-GBG503.!7;C7!753B8-;5.80!5.BF40;30.!H87E8DP!-D3BF-;C5;534C!9D8C!C48A.;8!937F473536,!

!"9"#"1 <54'=0'..&-),0 +
b.7!9366G0.C5.7!4F534C7!74C5!-.7!783A;C5.7!u!!

¥ O80A.3--;C?.!7487!5G-GBG503.!F.0B;C.C5.!H87E8DP!?.!E8.!-.7!?4C93534C7!743.C5!0G8C3.7!
F480!-;!0G3BF-;C5;534C!.C!?;7!9D3BF-;C5;534C!.C!F0GA.C534C!7.?4C9;30.!48!.C!?;7!
9D3C93?;534C!9D3BF-;C5;534C!.C!F0GA.C534C!F03B;30.!?=.L!8C!F;53.C5!;I;C5!9GHP!
F0G7.C5G!9.7!;0I5=B3.7!9.F837!-D3BF-;C5;534C!98!Q2d,!

¥ ^G3BF-;C5;534C!3BBG93;5.!GF3?;093E8.,!

¥ QG63S03--;5.80!;854B;53E8.!F405;536!iF0.7E8.!;S;C94CCG!;8H4809D=83k,!

¥ ^G3BF-;C534C!P!9375;C?.!.C!?;7!9D3C93?;534C!3C353;-.!9D3BF-;C5;534C!.C!F0GA.C534C!
F03B;30.!?=.L!8C!F;53.C5!CD;I;C5!F;7!F0G7.C5G!9D;0I5=B3.!A.C503?8-;30.!9.F837!-;!
F03B4!Y !3BF-;C5;534C!

G8L8V 5IM a-S+)Y$"M*"*+IM&&
d-!.75!3C5G0.77;C5!9.!C45.0!E8.!$N!P!&N!x!9.7!F;53.C57!;I;C5!78S3!8C.!.J50;?534C!9.!Q1:d!C.!
74C5!F;7!0G3BF-;C5G7!i$#k,!d-!7D;<35!9.!F;53.C57!C4C!9GF.C9;C57!98!7I75MB.!9.!753B8-;534CK!
?=.L!E83!-D3C93?;534C!9D3BF-;C5;534C!3C353;-.!.75!7435!0.A8.!P!-;!S;377.K!7435!94C5!-.!SGCG63?.!98!
7I75MB.!9.!753B8-;534C!.75!9GF;77G!F;0!-.!037E8.!;55.C98!9D3C6.?534C!9.!?.!7I75MB.,!



!
!

&$!

/0.B3M0.!7358;534CK!-D3C93?;534C!9D3BF-;C5;534C!.75!0.A8.!P!-;!S;377.K!;8!0.<;09!9.7!94CCG.7!
W4-5.0!98!753B8-;5.80!0.530GK!48!<0o?.!;8J!94CCG.7!9.!-;!780A.3--;C?.!5G-GBG503E8.!
F.0B;C.C5.!E83!7835!-D.J50;?534C,!!

Q.8J3MB.!7358;534CK!-.!SGCG63?.!?-3C3E8.!C.5!.75!9G6;A40;S-.,!O;C7!E8.!-D3C93?;534C!
9D3BF-;C5;534C!3C353;-.!7435!0.B37.!.C!?;87.K!-.!SGCG63?.!?-3C3E8.!C.5!C.!H875363.!F;7!-;!
0G3BF-;C5;534C,!Q.!5.--.7!9G?3734C7!74C5!F037.7!;8!?;7!F;0!?;7!;F0M7!GA;-8;534C!98!SGCG63?.!
.7?4BF5G!9.!-D3BF-;C5;534CK!.5!98!037E8.!3BBG93;5!.5!68580!9.!-;!0G3BF-;C5;534C,!

1C63CK!?=.L!?.05;3C7!F;53.C57K!3BF-;C5G7!9D8C!9G63S03--;5.80!.C!F04F=I-;J3.!F03B;30.K!E83!CD4C5!
F;7!SGCG63?3G!9.!5=G0;F3.!;FF04F03G.!;8!?4807!9.!-.80!5.BF7!9D3BF-;C5;534CK!3-!CD.75!F;7!
9G0;374CC;S-.!9D.CA37;<.0!-;!C4CT0G3BF-;C5;534CK!73!-;!0G3BF-;C5;534C!?4BF405.!8C!037E8.!
F;053?8-3M0.B.C5!G-.AG,!

6 RŽsultats de lÕextraction 
b.7!5;8J!9.!78??M7!F480!-.7!.J50;?534C7!9.!74C9.7!74C5!A;03;S-.7,!:.55.!A;03;S3-35G!9;C7!-.7!
0G78-5;57!53.C5!?4BF5.!9.!-D=G5G04<GCG35G!9.7!F4F8-;534C7!.5!9.!-;!937F;035G!9;C7!-;!9G63C3534C!
98!78??M7!iF;053.-K!?4BF-.5k,!

b.7!<0;C9.7!7G03.7!9.!F;53.C57!9;C7!-.7!?.C50.7!-.7!F-87!.JFG03B.C5G7!0;FF405.C5!9.!50M7!
=;857!5;8J!9.!78??M7!?4BF-.5!i*&!P!**!xk!.5!8C!6;3S-.!5;8J!9.!?4BF-3?;534C7!B;H.80.7!i#!P!
$!xk!BRB.!73!9.7!?4BF-3?;534C7!74C5!4S7.0AG.7K!5.--.7!E8.!-;!5;BF4CC;9.K!-;!-;?G0;534C!
A;7?8-;30.K!-D3C786637;C?.!503?87F39.!50;8B;53E8.K!.5!-.!9G?M7!i&K&&K'*K(NK((y)Nk,!:.!6;3S-.!
5;8J!9.!?4BF-3?;534C7!7D.JF-3E8.!F;0!-D.JFG03.C?.!9.!?.7!?.C50.7!F837E8D3-!.75!F;06;35.B.C5!
F048AG!E8.!-;!F04S;S3-35G!9.!?4BF-3?;534C7!9G?0435!;A.?!-D.JFG03.C?.!9.!-D4FG0;5.80!.5!-.!
A4-8B.!9D.J50;?534C!i""K(NK)"k,!b.7!?4C?-8734C7!9.!?.7!G589.7!C.!74C5!94C?!F;7!
<GCG0;-37;S-.7!P!5485.7!-.7!7358;534C7!9D.J50;?534C!.5!P!5487!-.7!?.C50.7,!

7 Complications de lÕextraction 
X3.C!E8.!-.!0.50;35!9.!Q1:d!7.!9G048-.!7;C7!?4BF-3?;534C!9;C7!-;!B;H.80.!F;053.!9.7!?;7K!9.7!
?4BF-3?;534C7!F.8A.C5!780A.C30,!b;!F-8F;05!9.7!?4BF-3?;534C7!.75!50;8B;53E8.K!-3G.!;8J!
74C9.7!.--.7TBRB.7,!:.!74C5!-.7!9G?=3080.7!A;7?8-;30.7K!-.7!F.0640;534C7!?;093;E8.7K!-.7!!
.BS4-37;534C7!9.!5=04BS87!48!9.!AG<G5;534C7!P!F;0530!9.!-;!74C9.!.5!-.7!3C786637;C?.7!
503?87F39.7,!b407E8D.--.!.75!0G;-37G.!F;0!9.7!4FG0;5.807!.JFG03B.C5G7!-D.J50;?534C!0.75. !
<0.AG.!9D8C!5;8J!9.!B405;-35G!9.!"!xK!;A.?!8C!5;8J!9.!?4BF-3?;534C!B;H.80.!9.!#!P!$!x, !

b.7!6;?5.807!9.!037E8.!9.!?4BF-3?;534C7!-407!9D8C.!.J50;?534C!9.!74C9.7!74C5!C45;BB.C5!!
-Do<.!H.8C.K!-.!7.J.!6GB3C3CK!-.7!?;-?363?;534C7!;85480!9.!-;!74C9.!P!-;!0;934<0;F=3.!9.!5=40;J!
.5!-D.J50;?534C!9.!74C9.7!B8-53F-.7!i&&K(NK)#k,!



!
!

&%!

b.!5;S-.;8!?3T9.77487!530G!9.!-D;053?-.!9.!Q.=;04!.5!?4--,!i'"k K!0.F0.C9!-.7!F03C?3F;8J!6;?5.807!
9.!037E8.!9.!?4BF-3?;534C7!-407!9.!-D.J50;?534C,!

\2Xb12w!' !u!6;?5.807!9.!037E8.!9.!?4BF-3?;534C7!-407!9.!-D.J50;?534C!!

["N*%K-& A-+*,-%& AI))%M*"+-%( &

3M'+N%&'%&)"((%&NI-YI-%$& ƒ#&!]<•B#! !

AI)I-#+'+*S( & 2<.K!9I764C?534C!>gK!
3C786637;C?.!0GC;-.K!
AG<G5;534C!A4-8B3C.87.!

^37E8.!F.03F04?G980;-!
F03C?3F;-.B.C5!

6*"*K*&`%+M%KW& O5GC47.!48!4??-8734C!
A.3C.87.!

^37E8.!;8<B.C5;C5!;A.?!-.!
93;BM50.!9.7!74C9.7!?=.L!-.!
F;53.C5!H.8C.!

A"-'+IY"*P+%&NIM_SM+*"$%& 2C;54B3.!?4BF-.J. ! \0;H.57!54058.8J!9.7!74C9.7K!
7=8C57!

5I)#-%&'%&(IM'%( & O4C9.7!F0G7.C5.7!48!?3S-G.7! dC5.0;?534C7!74C9.•74C9.!.5!
74C9.•BI4?;09. !

<SN"M+()%&'%&T+W"*+IM& /;7736! a3J;534C!;?53A.!B43C7!
037E8G.K!BRB.!73!-;!74C9.!
.75!C4CT37493;BG503E8.!

^SI)S*-+%&'K&NI-Y(&'%&
(IM'% &

@4C!37493;BG503E8.! !

6IM'%&'%&?.3& :43-! Q3;BM50.!F-87!3BF405;C5!

!%)Y(&'O+)Y$"M*"*+IM& O.83-!P!8C!;CK!;8<B.C5;C5!
;F0M7!

^G;?534C7!63S0.87.7!.C50.!-;!
74C9.!.5!74C!.CA304CC.B.C5!
9GF.C9;C5.7!98!5.BF7!

6IM'%(&Y"-*+NK$+,-%(& QG6;85!9.!?4C?.F534C! 2??863JK!O5;063J!

!

!

b.!S85!98!50;A;3-!E83!7835!.75!94C?!9DG5893.0!-.7!0G78-5;57!9.7!.J50;?534C7!9.!74C9.7!9.!
F;?.B;].0!.5!9.!9G63S03--;5.807!.66.?58G7!780!-.!:Ww!9.!@;C?I!.C50.!#NNN!.5!#N"$!.5!9.!
?4BF;0.0!?.7!0G78-5;57!;8J!94CCG.7!9.!-;!-355G0;580.,!

!
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1 OBJECTIFS DE LÕƒTUDE 
!

d-!7D;<35!9D8C.!G589.!0G5047F.?53A.K!4S7.0A;534CC.--.!.5!B4C4?.C503E8.K!3C?-8;C5!5487!-.7!
F;53.C57!;I;C5!SGCG63?3G!9D8C.!.J50;?534C!C4C!?=3080<3?;-.!9.! 74C9.7!9.!F;?.B;].0!48!9.!
9G63S03--;5.80K!9;C7!-.!7.0A3?.!9.!?;0934-4<3.!98!/046.77.80!2-345K!;8!:Ww!9.!@;C?IK!.C50.!
H;CA3.0!#NNN!.5!H;CA3.0!#N"$!3C?-87,!

bD4SH.?536!F03C?3F;-!.75!9.!9G5.0B3C.0!-.!5;8J!9.!78??M7!F04?G980;-K!-.!5;8J!9.!78??M7!?-3C3E8.!
.5!-.!5;8J!9.!78??M7!0;934-4<3E8.K!;3C73!E8.!-;!F0GA;-.C?.!9.7!?4BF-3?;534C7!.5!-.7!6;?5.807!9.!
037E8.!GA.C58.-7!9.!?.7!?4BF-3?;534C7,!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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2 MATƒRIEL ET MƒTHODES  
!

1C50.!H;CA3.0!#NNN!.5!H;CA3.0!#N"$K!#%"!F04?G980.7!9D.J50;?534C!4C5!G5G!0.?.C7G.7!9;C7!C450.!
3C75358534C!i:.C50.!W47F35;-4TwC3A.0735;30.!9.!@;C?IK!QGF;05.B.C5!9.!:;0934-4<3.K!dC753585!
b400;3C!98!:€80!.5!9.7!>;377.;8Jk,!

:.7!#%"!F04?G980.7!?4C?.0C;3.C5!#$(!F;53.C57!.5!%"$!74C9.7,!

!

2.1 Crit•res dÕinclusion  
O4C9.7!3BF-;C5G.7!F;0!A43.!.C94A;7?8-;30.!.J?-873A.B.C5K!9;C7!-.!A.C503?8-.!90435K!
-D40.3--.55.!90435.!48!9;C7!-.!73C87!?404C;30.,!O4C9.7!9.!F;?.B;].0!48!9.!9G63S03--;5.80K!
0.-3G.7!P!8C!S4353.0!F.?540;-!48!;S94B3C;-!i74C9.7!58CC.-37G.7k,!

1J50;?534C!F;0!A43.!=;85.K!A43.!S;77.!48!-.7!9.8J,!!

w53-37;534C!48!C4C!9D4853-7!7FG?3;-37G7,!!

2S7.C?.!9.!980G.!B3C3B;-.!0.E837.!.C50.!-D3BF-;C5;534C!.5!-.!0.50;35,!

!

2.2 Crit•res dÕexclusion  
O4C9.7!.J50;35.7!F;0!75.0C454B3.!48!5=40;?454B3.K!-407!9D8C.!3C5.0A.C534C!?=3080<3?;-.!
9G93G.K!48!-407!9D8C.!?=3080<3.!A;-A8-;30.!48!8C.!<0.66.!?;093;E8.,!O4C9.7!.5!F;5?=7!
GF3?;093E8.7!3BF-;C5G.7!F;0!A43.!;S94B3C;-.K!;A.?!-D;39.!9D8C!?=3080<3.C,!

!

2.3 PrŽparation du patient et techniques dÕextraction 
\485.7!-.7!.J50;?534C7!4C5!G5G!0G;-37G.7!7487!-;!78F.0A3734C!9.!9.8J!4FG0;5.807!
.JFG03B.C5G7K!-.!/046.77.80!@,O;948-!.5!-.!Q0!W,X-;C<IK!0G;-37;C5!?=;?8C!F-87!9.!A3C<5!
F04?G980.7!F;0!;C!.C!5;C5!E8.!F0.B3.0!4FG0;5.80K!.5!545;-37;C5!?=;?8C!F-87!9.!?.C5!
F04?G980.7K!.C!;??409!;A.?!-.7!0G?.C5.7!0.?4BB;C9;534C7!9.!-D1W^2!i'"k ,!

1--.7!4C5!G5G!0G;-37G.7!;8!S-4?!4FG0;5430.K!;A.?!-;!937F4C3S3-35G!3BBG93;5.!9D8C!?=3080<3.C!
?;093;E8.!?;F;S-.!9D3C5.0A.C30!.C!80<.C?.!.C!?;7!9.!?4BF-3?;534C!F.03F04?G980;-.!B;H.80.,!!

Q;C7!-D3BB.C7.!B;H4035G!9.7!?;7K!-.7!F04?G980.7!4C5!G5G!0G;-37G.7!7487!;C.75=G73.!<GCG0;-.!
;A.?!A.C53-;534C!BG?;C3E8.,!

wC!GE83F.B.C5!9.!0;9347?4F3.!?4BF-.5K!8C!?=;0345!9D80<.C?.!i;A.?!8C!F-;5.;8!9.!
FG03?;0934?.C5M7.!.5!BG93?;B.C57!9D80<.C?.k!G5;3.C5!7358G7!9;C7!-;!7;--.!4FG0;5430.,!!



!
!

&)!

b.7!F;53.C57!G5;3.C5!F0GF;0G7!F480!G-3B3C.0!5485!9G-;3!.C!?;7!9.!?4BF-3?;534C7!B;H.80.7K!.5!
;??G-G0.0!-.!93;<C4753?!9.!?.7!?4BF-3?;534C7!iA43.!A.3C.87.!FG03F=G03E8.!9.!S4C!?;-3S0.K!
?;5=G5.0!;05G03.-!73!F04?G980.!P!037E8.K!?=;BF!4FG0;5430.!-;0<.!F.0B.55;C5!8C.!
FG03?;0934?.C5M7.K!8C.!5=40;?454B3.!48!8C.!75.0C454B3.!3BBG93;5.K!;3C73!E8D8C.!
?;C8-;534C!6GB40;-.!F480!:1:k,!

wC.!7835.!9D4853-7!9D.J50;?534C!.5!9D3BF-;C5;534C!G5;35!937F4C3S-.K!;3C73!E8D8C!7I75MB.!9.!
753B8-;534C!5.BF40;30.!.5!9.!9G63S03--;534C!.J5.0C.,!

wC.!; FF04?=.!G5;F.!F;0!G5;F.!F480!4S5.C30!-.!F-87!=;85!5;8J!9.!78??M7!F04?G980;-!.C!
853-37;C5!8C!B3C3B8B!9D4853-!G5;35!.BF-4IG.,!

b.!F.074CC.-!3BF-3E8G!?4BF0.C;35!-.!?;0934-4<8.T4FG0;5.80K!8C!?;0934-4<8.!;77375;C5K!8C!
;C.75=G7375.K!8C.!3C630B3M0.T;C.75=G7375.K!8C.!3C630B3M0.!640BG.!P!-D.J50;?534C!.5!P!-;!
B; C3F8-;534C!98!B;5G03.-!9.!0;9347?4F3.K!.5!8C!?=3080<3.C!?;093;E8.!780!735.K!F0GA.C8!9.!-;!
F04?G980.,!

!

2.4 DŽfinitions utilisŽes dans notre Žtude 

98V8H 6KNN,(&Y-INS'K-"$&%*&(KNN,(&N$+M+JK%&bYIK-&NP"JK%&Y-INS'K-%c&
@166>-"4&$6,/1&):"Z!̂ .50;35!9.!-D.7F;?.!A;7?8-;30.!9.!5485.7!-.7!74C9.7!?3S-G.7!.5!9.!5485!-.!
B;5G03.-!;774?3GK!.5!;S7.C?.!9.!?4BF-3?;534C!F.0B;C.C5.!48!9.!9G?M7!-3G!P!-;!F04?G980.,!

@166>-"6:.#.H1'"Z!̂ .50;35!9.!5485.7!-.7!74C9.7!?3S-G.7!48!0G5.C534C!9D8C.!F.535.!F40534C!9.!
74C9.!48!9.!B;5G03.-!;774?3GK!C.!F0GH8<.;C5!F;7!9.!-D;55.3C5.!9.!-D4SH.?536!?-3C3E8.,!/;0!
.J.BF-.K!?.-;!F.85TR50.!-D.J50GB35G!9375;-.!9.!-;!74C9.!-407E8D.--.!CD;8<B.C5.!F;7!-.!037E8.!
9D.BS4-3.K!9.!F.0640;534CK!48!9D3C6.?534C,!

X6I'6"Z!dC?;F;?35G!P!;55.3C90.!8C!78??M7!F04?G980;-!48!?-3C3E8.K!48!780A.C8.!9D8C.!
?4BF-3?;534C!B;H.80.!.5!F.0B;C.C5.!48!9D8C!9G?M7!-3G!P!-;!F04?G980.,!

98V89 6KNN,(&-"'+I$I_+JK%&bYIK-&NP"JK%&(IM'%c&
@166>-"&)/.$:$3.H1'"6$94:'%"Z!̂ .50;35!9.!5487!-.7!?4BF47;C57!9.!-;!74C9.K!;F0M7!AG0363?;534C!
0;9347?4F3E8.,!

@166>-"&)/.$:$3.H1'"4)&%.':"Z!̂ .50;35!9.!-;!F-87!<0;C9.!F;053.!9.!-;!74C9.K!B;37!0G5.C534C!
3C50;?;093;E8.!48!3C50;A;7?8-;30.!9D8C.!F40534C!9.!74C9.!3C6G03.80.!P!#!?B,!

X6I'6"&)/.$:$3.H1'"Z!0G5.C534C!3C50;?;093;E8.!48!3C50;A;7?8-;30.!9.!F-87!9.!#!?B!9.!-;!74C9.!
48!98!B;5G03.-!;774?3G,!

!



!
!

&*!

98V8B AI)Y$+N"*+IM(&)"d%K-%(e&)+M%K-%(e&+M*-"&%*&YI(*Y-INS'K-"$%&
bYIK-&NP"JK%&Y-INS'K-%c&

?$94:.6)%.$#-"9)J'1&'-"Z!5485!GAGC.B.C5!3C;55.C98!.C50;3C;C5!8C.!9G63?3.C?.K!48!8C.!
3C?;F;?35G!F.0B;C.C5.!48!F04-4C<.;C5!-D=47F35;-37;534C,!Q.!F-87K!5485!.66.5!-3G!P!-;!F04?G980.!
B.C;h;C5!-;!A3.!48!.C50;3C;C5!-;!B405,!/;0!.J5.C734CK!GAGC.B.C5!CG?.7735;C5!8C.!
3C5.0A.C534C!?=3080<3?;-.!F480!GA35.0!-.7!?4C7GE8.C?.7!-375G.7!?3T9.7787,!

?$94:.6)%.$#-"9.#'1&'-"Z!5485!GAGC.B.C5!3C9G730;S-.!-3G!P!-;!F04?G980.!CG?.7735;C5!8C.!
3C5.0A.C534C!BG93?;-.!48!8C!<.75.!5.?=C3E8.!B3C.80!;63C!9D.C!-3B35.0!-.7!.66.57,!„83!
CD.C50;3C.!C3!9G63?3.C?.K!C3!3C?;F;?35GK!C3!=;C93?;FK!C3!F04-4C<;534C!9D=47F35;-37;534C!.5!E83!
C.!B.C;?.!F;7!-;! A3.,!

?$94:.6)%.$#-"4'&4&$6,/1&):'- "Z!GAGC.B.C5!3C9G730;S-.!-3G!P!-;!F04?G980.!E83!7.!B;C36.75.!
48!9.A3.C5!GA39.C5!.C50.!-.!B4B.C5!4U!-.!F;53.C5!.C50.!9;C7!-;!7;--.!4FG0;5430.K!.5!-D3C75;C5!
48!3-!.C!7405,!:.-;!?4BF0.C9!94C?!-.7!.66.57!9.!-;!F0GF;0;534C!;C537.F53E8.K!9.!-D;C.75=G73.!
-4?;-.!48!<GCG0;-.K!9.!-D3C?3734C!.5!9.!-;!78580.,!

?$94:.6)%.$#-"4$-%4&$6,/1&):'-"Z!5485!GAGC.B.C5!3C9G730;S-.!-3G!P!-;!F04?G980.!780A.C;C5!
9;C7!-.7!50.C5.!H4807!E83!783A.C5!-D3C5.0A.C534C,!

V!F;0530!9.!?.7!9G63C3534C7K!.J50;35.7!9.7!0.?4BB;C9;534C7!9.!-;!W.;05!^I5=B!O4?3.5IK!
.C9477G.7!F;0!-;!2B.03?;C!W.;05!2774?3;534C!i"#K$)kK!C487!;A4C7!.66.?58G!8C.!-375.!9.!
?4BF-3?;534C7!B;H.80.7!F.0F04?G980;-.7K!9.!?4BF-3?;534C7!B;H.80.7!9;C7!-.7!$N!H4807!.5!9.!
?4BF-3?;534C7!B3C.80.7!9;C7!-.7!$N!H4807,!:.7!?4BF-3?;534C7!74C5!-375G.7!9;C7!-.7!5;S-.;8J!(!
P!"N,!

!

\2Xb12w!( !

?P(+GK?DOKPL@"(D0NTBN@"+NB+BP?XETBN@"

"k!QG?M7!

#k!2A8-734C!48!F-;3.!?;093;E8.!i5=40;?454B3.K!FG03?;0934?.C5M7.K!90;3C!5=40;?3E8.!48!
3C5.0A.C534C!?=3080<3?;-.k!

$k!2A8-734C!48!F-;3.!A;7?8-;30.!i5=40;?454B3.K!FG03?;0934?.C5M7.K!90;3C!5=40;?3E8.!48!
3C5.0A.C534C!?=3080<3?;-.k!

%k!1BS4-3.!F8-B4C;30.!CG?.7735;C5!8C.!3C5.0A.C534C!?=3080<3?;-.!

&k!200R5!?;0934?30?8-;5430.!48!?4BF-3?;534C!-3G.!P!-…;C.75=G73.!F04-4C<.;C5!-…=47F35;-37;534C!

'k!2??39.C5!A;7?8-;30.!?G0GS0;-!



!
!

'N!

\2Xb12w!) !

?P(+GK?DOKPL@"(KLNTBN@"+NB+BP?XETBN@"

"k!̂ GF;0;534C!A;7?8-;30.!F0G7!98!735.!9…3BF-;C5;534C!48!F0G7!98!735.!9….C50G.!A.3C.8J!

#k!1BS4-3.!<;L.87.!=GB49IC;B3E8.B.C5!73<C363?;53A.!

$k!+3<0;534C!9.!60;<B.C5!9.!74C9.!7;C7!7GE8.--.!

%k!/C.8B45=40;J!CG?.7735;C5!8C!90;3C!5=40;?3E8. !

&k!WGB45=40;J!C.!CG?.7735;C5!F;7!9.!90;3C!5=40;?3E8.!

!

\2Xb12w!* !

?P(+GK?DOKPL@"(D0NTBN@"EDL@"GN@"OBNLON"0PTB@"

"k!:=4?!?;0934<GC3E8.!F;0!-G734C!503?87F39.!

#k!\048S-.7!?4C98?5367!<0;A.7!iCG?.7735;C5!8C.!0G3BF-;C5;534C!.C!80<.C?.K!C4C!F-;C363G.k!

$k!\048S-.7!98!0I5=B.!<0;A.7!i5407;9.7!9.!F43C5.7K!5;?=I?;093.!A.C503?8-;30.K!63S03--;534C!
A.C503?8-;30.k!

%k!rF;C?=.B.C5!FG03?;093E8.!CG?.7735;C5!8C!90;3C;<.!

&k!1C94?;0935.!3C6.?53.87.!iF;53.C5!F0G;-;S-.B.C5!C4C!3C6.?5Gk!

!

\2Xb12w!"N!

?P(+GK?DOKPL@"(KLNTBN@"EDL@"GN@"OBNLON"0PTB@"

"k!rF;C?=.B.C5!FG03?;093E8.!C.!CG?.7735;C5!F;7!9.!90;3C;<.!

#k!WGB;54B.!98!735.!?=3080<3?;-!CG?.7735;C5!8C.!0G3C5.0A.C534C!F480!90;3C;<.!

$k!\=04BS47.!A.3C.87.!98!B.BS0.!78FG03.80!!

%k!\0;C768734C!7;C<83C.!-3G.!P!8C.!9G<-4S8-37;534C!-407!9.!-…3C5.0A.C534C!

&k!1BS4-3.!F8-B4C;30.!C.!CG?.7735;C5!F;7!9…3C5.0A.C534C!?=3080<3?;-.!

'k!QG50.77.!0.7F30;5430.!

(k!dC786637;C?.!?;093;E8.!-3G.!P!8C.!F.05.!9.!-;!0.7IC?=04C37;534C!S3A.C503?8-;30.!



!
!

'" !

\2Xb12w!"" !

XYXLN(NLO@"[BDYN@"EDL@"GN@"OBNLON"0PTB@"@DL@"GKNL"?DT@DG"DYN?"G;N\OBD?OKPL"

"k!:=4?!7.F53E8.!

#k!dC786637;C?.!0GC;-.!7GAM0.!s!374-G.!t !

$k!dC58S;534C!404T50;?=G;-.!

!

98V8V 3M'+N"*+IM(&'O+)Y$"M*"*+IMe&_-"'%&'%&-%NI))"M'"*+IM&%*&M+`%"K&
'%&Y-%K`%&

b.7!3C93?;534C7!9D3BF-;C5;534C!4C5!G5G!?-;77G.7!7.-4C!-.80!<0;9.!9.!0.?4BB;C9;534C!.5!-.807!
C3A.;8J!9.!F0.8A.7!0.7F.?5367!9D;F0M7!-.7!9.0C3M0.7!0.?4BB;C9;534C7!9.!-;!74?3G5G!
.804FG.CC.!9.!?;0934-4<3.K!9;5;C5!9.!#N"#K!?4C?.0C;C5!-D3C786637;C?.!?;093;E8.!;3<8†!.5!
?=04C3E8.!F480!?.!E83!.75!9.7!9G63S03--;5.807!;854B;53E8.7!3BF-;C5;S-.7!i)$kK!.5!9.!-;!
753B8-;534C!?;093;E8.!F480!?.!E83!.75!9.7!F;?.B;].07!i)%k,!b407E8.!-D3BF-;C5;534C!G5;35!=407!
0.?4BB;C9;534CK!?.-;!G5;35!F0G?37G,!

98V8G 3M'+N"*+IM(&'O%W*-"N*+IMe&_-"'%&'%&-%NI))"M'"*+IM&%*&M+`%"K&'%&
Y-%K`%&

b.7!3C93?;534C7!9D.J50;?534C!4C5!G5G!?-;77G.7!7.-4C!-.80!<0;9.!9.!0.?4BB;C9;534C!.5!-.807!
C3A.;8J!9.!F0.8A.7!0.7F.?5367!9D;F0M7!-.7!0.?4BB;C9;534C7!9.!-;!W.;05!^I5=B!O4?3.5IK!
.C9477G.7!F;0!-;!2B.03?;C!W.;05!2774?3;534C!i"#K$)k,!i\;S-.;8 !"!P!%k,!

2.5 Variables ŽtudiŽes 

98G8H A"-"N*S-+(*+JK%(&$+S%(&"K&Y"*+%M*&
‡<. !-407!9.!-D.J50;?534CK!7.J.K!?;0934F;5=3.!7487TH;?.C5.K!a1>gK!75;9.!@[W2!-407!9.!
-D=47F35;-37;534C!F480!.J50;?534CK!?0G;53C3CGB3.!-407!9.!-D=47F35;-37;534C!F480!.J50;?534CK!F037.!
9D;C53;<0G<;C57!F-;E8.55;30.7!48!9D;C53?4;<8-;C57!40;8JK!9;5.!98!9.0C3.0!?=;C<.B.C5!9.!
S4353.0,!

98G89 A"-"N*S-+(*+JK%(&$+S%(&"KW&(IM'%(&
dC93?;534C!9D3BF-;C5;534CK!?-;77.!.5!C3A.;8!9.!F0.8A.!9.!-D3C93?;534C,!O35.!9D3BF-;C5;534CK!
5IF.!9.!74C9.!i753B8-;534CK!0.7IC?=04C37;534C!48!9G63S03--;534Ck,!

98G8B A"-"N*S-+(*+JK%(&$+S%(&f&$O%W*-"N*+IM&
dC93?;534C!9D.J50;?534CK!?-;77.!.5!C3A.;8!9.!F0.8A.!9.!-D3C93?;534C,!_853-7!853-37G7!i75I-.57!
S-4E8.807K!.J50;?5.807!BG?;C3E8.7K!.J50;?5.807!-;7.0K!.J50;?534C!F;0!A43.!S;77.k,!@4BS0.!9.!
74C9.7!F0G!.5!F475F04?G980.,!r?=.?!9D.J50;?534C!F0G?G9.C5.,!>43.!9D;S409!853-37G.,!
2C?3.CC.5G!9.!-D3BF-;C5;534C,!



!
!

'# !

98G8V A"-"N*S-+(*+JK%(&$+S%(&f&$"&-S+)Y$"M*"*+IM&
:;0;?5M0.!73B8-5;CG!48!9366G0G!9.!-;!0G3BF-;C5;534CK!9G-;3!9.!0G3BF-;C5;534C!.C!H4807!73!
9366G0G.K!5IF.!9.!0G3BF-;C5;534C!i.C94?;093E8.!=4B4-;5G0;-.!48!?4C504-;5G0;-.K!GF3?;093E8.!
F;0!A43.!9.!+;06;C!48!F;0!A43.!?=3080<3?;-.k,!1C!?;7!9.!C4CT0G3BF-;C5;534CK!?;87.!i3C93?;534C!
C4C!0.5.C8.!;F0M7!0GGA;-8;534CK!98!6;35!9D8C!SGCG63?.!?-3C3E8.!0.A8!P!-;!S;377.K!48!-407E8.!-.!
SGCG63?.!?-3C3E8.!CD.75!F;7!0.B37!.C!?;87.K!037E8.!?4C739G0G!?4BB.!504F!3BF405;C5k,!!

98G8G ;M'IN"-'+*%&+MT%N*+%K(%&$+S%&"K&?;A3&&
1C!?;7!9D.C94?;0935.!3C6.?53.87.!-3G.!;8!937F473536!?;093;E8.!3BF-;C5;S-.K!.C!?4C739G0;C5!
?=;E8.!F04?G980.K!F0G7.C?.!9.!AG<G5;534C7!.C!1\\K!.C!1\_K!=GB4?8-580.7K!?8-580.!
F.04FG0;5430.K!S;?5G03.!3C?03B3CG.K!;C53S34<0;BB.K!C4BS0.!9D;C53S3453E8.7!853-37G7!.5!980G.!
9.!-D;C53S345=G0;F3.K!0G;-37;534C!9D8C.!7?3C53<0;F=3.!9.!A.C53-;534CTF.068734CK!9D8C!7?;CC.0!P!
-;!0.?=.0?=.!9D.BS4-.7!7.F53E8.7K!.BS4-3.!F8-B4C;30.!i7IBF54B;53E8.!48!C4Ck!.5!.BS4-3.!
7I75GB3E8.,!

98G8L 6KNN,(&Y-INS'K-"$e&N$+M+JK%&%*&-"'+I$I_+JK%&
/04?G980.!F;0!F04?G980.K!78??M7!F04?G980;-K!78??M7!?-3C3E8.K!48!G?=.?,!O4C9.!F;0!74C9.K!
78??M7!0;934-4<3E8.!?4BF-.5K!F;053.-!48!G?=.?,!!

98G8R AI)Y$+N"*+IM(&&
1C!?4C739G0;C5!?=;E8.!F04?G980.K!?4BF-3?;534C!F.0!48!F475!F04?G980;-.K!B;H.80.!48!
B3C.80.K!.C!F0G?37;C5!-.!9G-;3!9D;FF;03534C!.C!?;7!9.!?4BF-3?;534C!F475F04?G980;-.,!

2.6 Recueil des donnŽes 

98L8H 0%NK%+$&Y-I(Y%N*+T&
b.7!94CCG.7!?4C?.0C;C5!-.7!4853-7!853-37G7!-407!9.!-D.J50;?534CK!-.!78??M7!F04?G980;-K!?-3C3E8.!
.5!0;934-4<3E8.!;3C73!E8.!-.7!?4BF-3?;534C7!F0G?4?.7!.5!5;093A.7!G5;3.C5!?4--3<G.7!9.!B;C3M0.!
F047F.?53A.!F;0!-.!?;0934-4<8.T4FG0;5.80!P!-D3778.!9.!-D3C5.0A.C534C!.5!P!-D3778.!
-D=47F35;-37;534C,!1--.7!G5;3.C5!3C?-87.7!;8!680!.5!P!B.780.!9;C7!8C.!S;7.!9.!94CCG.7!9G93G.,!!

98L89 0%NK%+$&-S*-I(Y%N*+T&
@487!;A4C7!?4--3<G!0G5047F.?53A.B.C5!?.05;3C.7!94CCG.7!?4BF-GB.C5;30.7!P!F;0530!9.7!
94773.07!G-.?504C3E8.7!i?4BF5.T0.C98!9D=47F35;-37;534C!.5!9.!?4C78-5;534Ck,!b.7!?4BF5.7T
0.C987!4FG0;5430.7!9.7!F;53.C57!=47F35;-37G7!.C!0G;C3B;534C!4C5!G5G!0G?8FG0G7,!263C!9.!
B3C3B37.0!-.!S3;37!9.!0.?8.3-!9.7!94CCG.7!.5!F0.C90.!.C!?4C739G0;534C!-D.C7.BS-.!9.7!
.J50;?534C7!780!-;!FG0349.!9G63C3.K!C487!;A4C7!?4C78-5G!-.7!0.<3750.7!9D3BF-;C5;534C!.5!
9D.J50;?534C!9.!753B8-;5.807!.5!9.!9G63S03--;5.807!.C50.!#NNN!.5!#N"#!4U!G5;3.C5!3C7?0357!-.7!
4853-7!853-37G7!-407!9.7!F04?G980.7!iB;5G034A3<3-;C?.k,!

!
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2.7 Analyse statistique 
bD;C;-I7.!75;53753E8.!; !G5G!0G;-37G.!;A.?!-.!-4<3?3.-!O5;5;!75;53753?;-!7465`;0.!iA.0734C!""K!
O\2\2!?40F40;534CK!:4--.<.!75;534CK!\}K!wO2k,1C!;C;-I7.!8C3A;03G.K!-.7!A;03;S-.7!E8;-35;53A.7!
G5;3.C5!?4BF;0G.7!;A.?!8C!5.75!98!ˆT#,!b407E8.!-.7!=IF45=M7.7!CG?.77;30.7!P!-;!0G;-37;534C!
9D8C!5.75!98!T̂#!CDG5;3.C5!F;7!0G8C3.7!iB43C7!9.!?3CE!4??800.C?.7!9;C7!-.!5;S-.;8!9.!
?4C53C<.C?.kK!8C!5.75!.J;?5!9.!a37?=.0!G5;35!0G;-37G,!b.7!A;03;S-.7!E8;C535;53A.7!G5;3.C5!
.JF03BG.7!.C!B4I.CC.7 !‰!9GA3;534C7!75;C9;09!.5!G5;3.C5!?4BF;0G.7!;A.?!8C!5.75!)!9.!
O589.C5,!1C!;C;-I7.!B8-53A;03G.K!8C.!0G<0.7734C!-4<3753E8.!G5;35!0G;-37G.,!O.8-.7!-.7!A;03;S-.7!
75;53753E8.B.C5!73<C363?;53A.7!.C!8C3A;03G.7!G5;3.C5!3C5G<0G.7!9;C7!-D;C;-I7.!B8-53A;03G.,!wC.!
A;-.80!F!i037E8.!Šk!3C6G03.80.!P!NKN&!G5;35!?4C739G0G.!?4BB.!75;53753E8.B.C5!73<C363?;53A.,!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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3 RƒSULTATS  
1C50.!H;CA3.0!#NNN!.5!H;CA3.0!#N"$K!!#%"!.J50;?534C7!9.!74C9.7!9.!F;?.B;].0!.5!9.!
9G63S03--;5.80!3BF-;C5G.7!F;0!A43.!.C94?;A35;30.!4C5!.8!-3.8!;8!:Ww!9.!@;C?I,!:.7!
.J50;?534C7!?4C?.0C.C5!%"$!74C9.7,!

3.1 CaractŽristiques des patients 
b.7!?;0;?5G03753E8.7!9.7!F;53.C57!74C5!F0G7.C5G.7!9;C7!-.!5;S-.;8!"#,!

\2Xb12w!"#!

]3' "Q9$2"^"NOS")#-"Q'<%&R9'-S" _`=a""^"ab=c"Qa`AcdS"

@'<'"8,9.#.#" #&K(!x!i'#•#%"k!!

?)&/.$4)%I.' "

d7?=GB3E8.! $)K#!x!i*#•#%"k!!

:;0934BI4F;5=3.!93-;5G.! "'K' !x!i%N•#%"k!

:;0934BI4F;5=3.!=IF.0504F=3E8.! "K#!x! i$•#%"k!

2S7.C?.!9.!?;0934F;5=3.! #%K"!x!i&)•#%"k!

2850.~! "*K*!x!i%)•#%"k!

MNY["Q9$2"^"NOS"'#"e"Q'<%&R9'-S" %$K#!‰!"&K%!i"&T''k! !

LfUD " !

d! $$K'!x!i)"•#%"k !

dd! %"K"!x!i**•#%"k!

ddd! ##!x!i&$•#%"k!

d>! $K$!x!i)•#%"k!

D#%.)3&,3)#%-"4:)H1'%%).&'-"" !%(K$!x! i""%•#%"k!

D#%.5.%)9.#'"g"" $'K*!x!i)*•#%"k!

M$#6%.$#"&,#):'"Q9$2"^"NOS"'#"93hG"Q'<%&R9'-S" "#K*!‰!(K%!i%K'T((K'k!

@6.#%.3&)4I.'"41:9$#).&'" "&K%!x!i$(•#%"k!

D#3.$-6)##'&"%I$&)6.H1'!" "(K%!x!i%#•#%"k!

N9C$:.'"41:9$#).&'"Q)5)#%"'<%&)6%.$#S" "#K*!x!i$"•#%"k!

~!H,)3($!I!JG$/-#$*(!#3G)7+%90&(!',!2(&)3*.,-(!'3%*)=!$G&'3%+(!'(!K3,9#'#=!$G&'3%+(!',!LM!
-%&9=!6*;3*--#)*%&!2(&)3*.,-#*3(!*'*%/#)7*C,(=!(<)3#$G$)%-(!2(&)3*.,-#*3(!8!.%,/-#9(!.%,3)4!
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3.2 CaractŽristiques des sondes 
b.7!?;0;?5G03753E8.7!9.7!F;53.C57!74C5!F0G7.C5G.7!9;C7!-.!5;S-.;8!"$,!

\2Xb12w!"$!

@.%'"/;.94:)#%)%.$#"

>.C503?8-.!90435! &(K*!x!i#$*•%"$k!

_0.3--.55.!90435.! $&K%!x!i"%'•%"$k!

O3C87!?404C;30.! 'K)!x!i#)•%"$k!

O24'"/'"-$#/' "

O53B8-;534C! )NK*!x!i$$%•%"$k!

QG63S03--;534C! "*K"!x!i(*•%"$k!

E1&,'"/;.94:)#%)%.$#"Q9$2"^"NOS"'#"9$.-"Q'<%&R9'-S" '"!‰!&*K&!iNT$*#k!

K#/.6)%.$#"/'"-%.91:)%.$#"Qd`a"-$#/'-"&':.,'-"7"1#"4)6' 9)i'&=" -1&"1#"%$%):"/'"baj"-$#/'-S"

!!!!!!!!!!!!!X2>" $#K*$!x!i"$'•%"$k !

!!!!!!!!!!!!!+;-;93.!0I5=B3E8.!;503;-.!.5!a2!-.C5." "&K&N!x!i'%•%"$k!

!!!!!!!!!!!!!QI764C?534C!73C87;-." "$K&'!x!i&'•%"$k!

!!!!!!!!!!!!!2S-;534C!98!C€89!;5034TA.C503?8-;30." "K%&!x!i'•%"$k !

!!!!!!!!!!!!!2850.!i?;0934BI4F;5=3.!=IF.0504F=3E8.K!\O>k" NK%)!x!i#•%"$k!

K#/.6)%.$#"/'"/,8.C&.::)%.$#"$1"/'"?BO"Qabd"-$#/'-"&':.,'-"7"1#"/,8.C&.::)%'1&"$1"7"1#"?BO="-1&"1#"%$%):"/'"baj"
-$#/'- S"

""""""""""""""/0GA.C534C!F03B;30.!u!?;0934F;5=3.!37?=GB3E8.!48!93-;5G.! *K(!x!i%N•%"$k!

""""""""""""""/0GA.C534C!7.?4C9;30.!u!5;?=I?;093.!48!63S03--;534C!A.C503?8-;30.! (K(!x!i$# •%"$k!

""""""""""""""X^wg2Q2•Q2>Q•b„\O" #K*!x!i"#•%"$k!

""""""""""""""2850.!i\>!3C9835.!F;0!O>/K!a>!0G?393A;C5.!F=;7.!;3<8†!dQ+k" "K*!x!i)•%"$k!

:^\! S-4?!9.!S0;C?=.!<;8?=."!‹!"#N!B7! (K(!x!i$#•%"$k!

:^\! !S-4?!9.!S0;C?=.!3C9G5.0B3CG.""‹!"&N!B7! #K%!x!i"N•%"$k!

:^\!;F0M7!;S-;534C!@2>! "K*!x!i)•%"$k!

 
!
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3.3 DonnŽes concernant les procŽdures 
b.7!94CCG.7!?4C?.0C;C5!-.7!F04?G980.7!74C5!F0G7.C5G.7!9;C7!-.!5;S-.;8!"%,!

\2Xb12w!"%!

K#/.6)%.$#"/;'<%&)6%.$#"

1C94?;0935.!3C6.?53.87.!780!74C9.! $NK(!x!i(%•#%"k!

!!!!!!!!!!!!!!!!O87F3?34C!9D3C6.?534C!9.!F4?=.! "#K&!x!i$N•#%"k!

!!!!!!!!!!!!!!!!+.C;?.!9D.J5G034037;534C!9.!S4353.0! (K*!x!i"*•#%"k!

!!!!!!!!!!!!!!!!QI764C?534C!9.!74C9.~! #*K"!x!i(N•#%"k!

!!!!!!!!!!!!!!!!wF<0;93C<! ")K(!x!i%&•#%"k!

!!!!!!!!!!!!!!!!:;C?.0!98!7.3C! NK)!x!i#•#%"k!

!!!!!!!!!!!!!!!!^GA3734C!9D3C93?;534C! NK%!x!i"•#%"k!

P1%.:-"

!!!!!!!!!!!!!!!g839.! %)K'!x!i""(•#%"k !

!!!!!!!!!!!!!!!1J50;?5.80!i<;3C.!.5!B;C903C7!S-4E8.807k! $$K#!x!i)N•#%"k!

!!!!!!!!!!!!!!!b;7.0! "&K)!x!i$)•#%"k!

!!!!!!!!!!!!!!!1J50;?5.80!.5!-;774! #KN!x!i&•#%"k!

!!!!!!!!!!!!!!!1J50;?5.80K!-;7.0!.5!-;774! NK%!x!i"•#%"k!

L$9C&'"/'"4&$6,/1&'-"4)&")##,'- "Q9$2"^"NOS"Q'<%&R9'-S" ")K#!‰!*K#!i)T$$k!

~^8F580.!9.!?4C98?5.80K!9D374-;C5K!74C9.!50;C763J3;C5.K!s!̂ .?;-- !tK!\`399-.0!7IC904B.!

!

N!

&!

"N!

"&!

#N!

#&!

$N!

$&!

#NNN!#NN"! #NN#!#NN$!#NN%!#NN&!#NN'! #NN(! #NN)! #NN*! #N"N! #N""! #N"#!

L$
9C

&
'"

D##,'"

+&$6,/1&'-"4)&")##,'-"
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3.4 DonnŽes concernant les infections de matŽriel de stimulation 
b.7!94CCG.7!?4C?.0C;C5!-.7!3C6.?534C7!9.!B;5G03.-!9.!753B8-;534C!74C5!F0G7.C5G.7!9;C7!-.!
5;S-.;8 !"&,!

\2Xb12w!"&!

!

!

!

!

!

!

!

!

!

!

!

N#/$6)&/.%'".#8'6%.'1-'"-1&"-$#/'! ("K#!K#x!i(%•"N%k!

@1-4.6.$#"/;.#8'6%.$#"/'"4$6I'! #)K)x!i$N•"N%k!

K#8'6%.$#"/$619'#%,'"C)6%,&.$:$3.H1'9'#%" (NK#x!i($•"N%k!

Y,3,%)%.$#-"

">G<G5;534C7!.C!1\\! #(K*x!i#*•"N%k!

>G<G5;534C7!.C!1\_! &$K*x!i&'•"N%k!

+&,:>5'9'#%-" !

WGB4?8-580.7!F47353A.7! %&K#x!i%(•"N%k!

/0G-MA.B.C57!F.04FG0;5430.7!F4735367! $%K&x!i%N•"N%k!

L$9C&'"/;)#%.C.$%.H1'-"1%.:.-,-"Q9$2"^"NOS"Q'<%&R9'-S! #K"!‰!!"K(!i"T(k!

E1&,'"/'":;)#%.C.$%I,&)4.'"Q9$2"^"NOS"'#"J$1&-"Q'<%&R9'-S"! $#K%!‰!$)K)!i"NT$'&k!
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3.5 DonnŽes concernant les infections documentŽes 
b.7!94CCG.7!?4C?.0C;C5!-.7!3C6.?534C7!94?8B.C5G.7!74C5!F0G7.C5G.7!9;C7!-.!5;S-.;8!"',!

\2Xb12w!"' !

['&9'-"Q'#/$6)&/.%'-".#8'6%.'1-'-"-1&"-$#/' "/$619'#%,'-"`j"6)- S"

F)#/7G-%.%..,$!(/*'(3+*'*$! $NK"x!i##•($k!

F)#/7G-%.%..,$!#,3(,$! #%K(x!i")•($k!

F)#/7G-%.%..,$!#,)3($N!! ""x!i)•($k !

5&)(3%.%..,$! 'K)x!i&•($k !

F)3(/)%.%..,$!;%2*$O*&)(3+('*,$O%3#-*$! %K"x!i$•($k!

P-(;$*(--#!%<G)%.#O/&(,+%&*#(! %K"x!i$•($k!

F(33#)*#!! #K(x!i#•($k!

Q$(,'%+%&#$!#(3,9*&%$#! #K(x!i#•($k!

Q3%)(,$! #K(x!i#•($k!

5&)(3%;#.)(3!.-%#C,(O',3#&$! #K(x!i#•($k!

Q3%/3*%&(;#.)(3*,+!#.&($! "K%x!i"•($k!

R3#&.*$.(--#!),-#3(&$*$! "K%x!i"•($k!

S%3G&1;#.)13*,+! "K%x!i"•($k!

H.*&()%;#.)(3!;#,+#&&*! "K%x!i"•($k!

Q#$)(,3(--#!$//! "K%x!i"•($k!

H(3%+%&#$!$#-+%&*.*'#! "K%x!i"•($k!

!

~!T#/3#1O-,9',&(&$*$O.#/*)*$O$.7-(*6(3*OU#3&*(3*!

!

!

!
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3.6 DonnŽes concernant les rŽimplantations 
b.7!94CCG.7!?4C?.0C;C5!-.7!0G3BF-;C5;534C7!74C5!F0G7.C5G.7!9;C7!-.!5;S-.;8!"(,!

\2Xb12w!"( !

B,.94:)#%)%.$#" ("K%!x!i"(#•#%"k!

L$#A&,.94:)#%)%.$#" #)K'!x!i'*•#%"k !

E,:)."&,.94:)#%)%.$#" !

^G3BF-;C5;534C!73B8-5;CG.! )&K&!x!i"%(•"(#k !

^G3BF-;C5;534C!9366G0G.! "%K&!x!i#&•"(#k !

O24'"/'"&,.94:)#%)%.$#"Q-1&":'-"a`d"&,.94:)#%)%.$#-S"

1C94?;093E8.!=4B4-;5G0;-.! ')K' !x!i"")•"(#k !

1C94?;093E8.!?4C504-;5G0;-."" "*K)!x!i$%•"(#k!

/.?540;-.!P!-;!F-;?.!9D;S94B3C;-.! "K(!x!i$•"(#k !

rF3?;093E8.!iA43.!9.!+;06;Ck! )K"!x! i"%•"(#k!

rF3?;093E8.!i75.0C4•5=40;?454B3.k! "K(!x!i$•"(#k !

E,:)."/'"&,.94:)#%)%.$#"Q9$2"^"NOS"'#"J$1&-"Q'<%&R9'-S! ()K$!‰!"#)K"!i"T'"Nk!!

?)1-'"/'" #$#A&,.94:)#%)%.$#"Q_c"6)-"-1&"dbaS"

dC93?;534C!3C353;-.!0.B37.!.C!?;87." 'NK*!x!i%#•'*k!

^37E8.!‹!SGCG63?." #NK$!x!i"%•'*k !

r?=.?!9D.JF-;C5;534C" "K(!x!i"•'*k !

/+•Q2d!?4C504-;5G0;-!9GHP!.C!F-;?." )K(!x!i'•'*k !

QG?M7•g0.66.!?;093;E8." )K(!x!i'•'*k !

@.".#/.6)%.$#"&'9.-'"'#"6)1-'"Qbd"6)-S=".#/.6)%.$#".#.%.):'"

+;-;93.!0I5=B3E8.!;503;-." %NK&!x!i"(•%#k!

QI764C?534C!73C87;-." $"KN!x!i"$•%#k!

X2>!ddd" "%K$!x!i'•%#k!

X2>!dd" *K&!x!i%•%#k!

\;?=I?;093.!A.C503?8-;30." #K%!x!i"•%#k!

!
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3.7 Succ•s procŽdural, clinique et radiologique 
b.!5;8J!9.!78??M7!F04?G980;-!.75!9G?035!9;C7!-.!5;S-.;8!")!.5!-.!5;8J!9.!78??M7!0;934-4<3E8.!
9;C7!-.!5;S-.;8!"*, !

b.!5;8J!9.!78??M7!F04?G980;-!?4BF-.5!i0.50;35!9.!5485.7!-.7!74C9.7!?3S-G.7K!9;C7!-.80!
3C5G<0;-35GK!7;C7!?4BF-3?;534C!B;H.80.!-407!9.!-;!F04?G980.k!.75!9.!)#K#x,!b.!5;8J!9.!78??M7!
?-3C3E8.!i0.50;35!9.!5485.7!-.7!74C9.7!?3S-G.7!;A.?!0G5.C534C!9D8C.!F.535.!F40534C!9.!74C9.K!
C.!F0GH8<.;C5!F;7!9.!-D;55.3C5. !9.!-D4SH.?536!?-3C3E8.k!.75!9.!*(K"x,!

b.!5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!i0.50;35!9.!-;!74C9.!9;C7!74C!3C5G<0;-35Gk!.75!9.!
))K*x,!b.!5;8J!9.!78??M7!0;934-4<3E8.!F;053.-!i0G5.C534C!9D8C.!F40534C!9.!74C9.!3C6G03.80.!P!
#!?Bk!.75!9.!'K)x,!

\2Xb12w!") !

@166>-"4&$6,/1&):"$1"-166>-"6:.#.H1'"Q4)&"4&$6,/1&'S"

O8??M7!F04?G980;-! )#K#x!i"*)•#%"k!

O8??M7!?-3C3E8.! *(K"x!i#$%•#%"k!

r?=.?!F04?G980;-! #K*x!i(•#%"k!

!

\2Xb12w!"*!

@166>-"&)/.$:$3.H1'"6$94:'%"$1"4)&%.':"Q4)&"-$#/'S" "

O8??M7!0;934-4<3E8.!?4BF-.5! ))K*x!i$'(•%"$k !

O8??M7!0;934-4<3E8.!F;053.-! 'K)x!i#)•%"$k!

r?=.?!0;934-4<3E8.! %K%x!i")•%"$k!

!

3.8 Cause dÕŽchec radiologique 
b.7!?;87.7!9DG?=.?!0;934-4<3E8.!74C5!9G?035.7!9;C7!-.!5;S-.;8!#N,!

1C!?.!E83!?4C?.0C.!-.7!?;87.7!9DG?=.?!0;934-4<3E8.!?4BF-.5!48!F;053.-K!-;!08F580.!48!-.!
S-4?;<.!9.!-;!74C9.!-407!98!F;77;<.!9;C7!-.!9G63-G!?4754T?-;A3?8-;30.!.75!.C!?;87.!9;C7!$NK%x!
9.7!?;7K!9.7!;9=G0.C?.7!BI4?;093E8.7!9;C7!#$K*x!9.7!?;7K!9.7!;9=G0.C?.7!A.3C.87.7!9;C7!
#"K(x!9.7!?;7!.5!8C.!08F580.!9.!-DG-G?5049.!9375;-.!9;C7!-.!BI4?;09.!9;C7!#"K(x!9.7!?;7,!

!



!
!

(" !

\2Xb12w!#N!

?)1-'"/;,6I'6"&)/.$:$3.H1'"6$94:'%"$1"4)&%.':"Qb_"-$#/'-S"

QG63-G!?4754T?-;A3?8-;30.! $NK%x!i"%•%'k!

29=G0.C?.7!BI4?;093E8.7! #$K*x!i""•%'k!

29=G0.C?.7!A.3C.87.7! #"K(x!i"N•%'k!

^8F580.!9.!-DG-.?5049.!9375;-.! #"K(x!i"N•%'k!

:4BF-3?;534C!B;H.80.!F.0F04?G980.! #K#x!i"•%'k!

!

3.9  Complications 

B8U8H AI)Y$+N"*+IM(&)"d%K-%(&Y%-&Y-INS'K-%&
d-!I!;!.8!$!?4BF-3?;534C7!B;H.80.7!F.0!F04?G980.!i"K#xk!94C5!9.8J!9G?M7!F.0!F04?G980.!
iNK)kK!!9G?035.7!9;C7!-.!5;S-.;8!#",!!!

b.!F0.B3.0!9G?M7!;!.8!-3.8!;F0M7!.J50;?534C!9D8C.!74C9.!A.C503?8-;30.K!F;0!9G?=3080.!9.!-;!
A.3C.!?;A.!78FG03.80.!.5!9.!5485.!-;!F;043!F475G03.80.!9.!-D40.3--.55.!90435.K!B;-<0G!-;!
75.0C454B3.!0G;-37G.!F;0!-.7!?=3080<3.C7!?;093;E8.7!780!F-;?.,!!

b.!9.8J3MB.!9G?M7!;!G<;-.B.C5!.8!-3.8!;F0M7!.J50;?534C!9.!74C9.!A.C503?8-;30.K!F;0!
9G?=3080.!9.!-;!A.3C.!?;A.!78FG03.80.!.5!9D8C.!F;053.!9.!-;!F;043!-;5G0;-.!9.!-D40.3--.55.!
90435.,!bP!;8773K!?.!B;-<0G!8C.!FG03?;0934?.C5M7.!.5!8C.!75.0C454B3.!0G;-37G.!.C!80<.C?.,!b;!
9G?=3080.!9.!-;!A.3C.!?;A.!G5;35!94C?!;774?3G.!P!8C!9G?M7!F.0!F04?G980.!9;C7!"NNx!9.7!?;7,!!

b;!504373MB.!?4BF-3?;534C!B;H.80.!F.0!F04?G980.!G5;35!8C.!5;BF4CC;9.!F;0!F-;3.!98!
A.C503?8-.!90435K!F.C9;C5!9.7!B;C€8A0.7!9.!50;?534C!780!-;!74C9.!;503;-.K!748-3<C;C5!-;!
63S047.!.5!-.7!;9=G0.C?.7!E8D3-!F.85!.J375.0!.C50.!9.8J!74C9.7,!:.55.!F-;3.!98!A.C503?8-.!9435!
;!.C50;3CG!8C.!5;BF4CC;9.K!8C!?=4?!?;0934<GC3E8.!F837!8C!;00R5!?;09340.7F30;5430.!
CG?.7735;C5!8C!B;77;<.!?;093;E8.!.J5.0C.!.5!9.7!B;C€8A0.7!9.!0G;C3B;534C,!
bDGF;C?=.B.C5!;!F8!R50.!90;3CG.!.C!80<.C?.!F;0!A43.!9.!+;06;C!F;0!-.7!?=3080<3.C7!
?;093;E8.7K!F0G7.C57!780!735.,!+;-=.80.87.B.C5K!9;C7!-.7!7835.7!9.!?.5!;00R5!?;093;E8.K!8C!
G5;5!9.!9G6;3--;C?.!B8-53A37?G0;-.!.75!;FF;08K!.5!8C.!-3B35;534C!9.!743C7!;!G5G!9G?39G.!F;0!
-DGE83F.!9.!0G;C3B;534C!BG93?;-.,!b.!F;53.C5!.75!9G?G9G!.C50.!W#%!.5!W%),!

\0437!9G?M7K!94C5!8C!;F0M7!-3B35;534C!9.!743C7!.C!0G;C3B;534CK!74C5!94C?!3BF85;S-.7!;8J!#%"!
F04?G980.7!9D.J50;?534C7,!:.7!50437!F;53.C57!;A;3.C5!F480!3C93?;534C!9D.J50;?534C!8C.!
.C94?;0935.!3C6.?53.87.!780!74C9.,!!

!



!
!

(# !

\2Xb12w!#"!

?$94:.6)%.$#-"9)J'1&'-"4'&"4&$6,/1&'k! "K#x!i$•#%"k!

2A8-734C!48!F-;3.!?;093;E8.! NK)x!i#•#%"k!

2A8-734C!48!F-;3.!A;7?8-;30.! NK%x!i"•#%"k!

QG?M7!F.0!F04?G980.~! NK)x!i#•#%"k!

N"($!'(,<!'1.0$!/(3!/3%.1',3(!%&)!$,..1'1$!8!,&(!3,/),3(!'(!-#!2(*&(!.#2(!$,/13*(,3(!()!8!
,&(!)#+/%&&#'(4!S($!%..,33(&.($!&:%&)!'%&.!/#$!1)1!.%+/)#;*-*$1($!'(,<!6%*$!/%,3!,&(!$(,-(!
/3%.1',3(4!

B8U89 AI)Y$+N"*+IM(&)+M%K-%(&Y%-&Y-INS'K-%&
db!I!;!.8!'!?4BF-3?;534C7!B3C.80.7!F.0!F04?G980.7!i#K&xk!9G?035.7!9;C7!-.!5;S-.;8!##,!

d-!7D;<377;35!9.!9.8J!0GF;0;534C7!A;7?8-;30.7!F0G7!98!735.!9…3BF-;C5;534C!48!F0G7!98!735.!
9….C50G.!A.3C.8J!i9.8J!F-;3.7!9.!-;!A.3C.!7487T?-;A3M0.!<;8?=.K!94C5!-.7!S0M?=.7!4C5!G5G!
6.0BG.7!F;0!8C!?=3080<3.C!?;09345=40;?3E8.!780!F-;?.K!7;C7!?4BF-3?;534C7!F;0!-;!7835.k!f!9.!
9.8J!B3<0;534C7!9.!60;<B.C57!9.!74C9.7!7;C7!7GE8.--.!i-D8C!9;C7!-;!?30?8-;534C!;05G03.--.!
F8-B4C;30.K!-D;850.!9;C7!-;!?30?8-;534C!A.3C.87.!7I75GB3E8.k!f!.5!9.!9.8J!FC.8B45=40;J!
;I;C 5!CG?.7735G!8C!90;3C;<.,!

\2Xb12w!##!

?$94:.6)%.$#-"9.#'1&'-"4'&"4&$6,/1&'! #K&x!i'•#%"k!

^GF;0;534C!A;7?8-;30.!F0G7!98!735.!9D.C50G.!A.3C.8J! NK)x!i#•#%"k!

+3<0;534C!9.!60;<B.C5!9.!74C9.!7;C7!7GE8.--.! NK)x!i#•#%"k!

/ C.8B45=40;J!CG?.7735;C5!8C!90;3C!5=40;?3E8.! NK)x!i#•#%"k!

!

B8U8B AI)Y$+N"*+IM(&)"d%K-%(&'"M(&$%(&BX&dIK-(&&
@487!;A4C7!0.5048AG!(!?4BF-3?;534C7!<0;A.7!9;C7!-.7!$N!H4807K!9G?035.7!9;C7!-.!5;S-.;8!#$,!

d-!7D;<377;35!9D8C!?=4?!?;0934<GC3E8.!F;0!-G734C!9.!-;!A;-A.!503?87F39.K!CG?.7735;C5!8C.!
=47F35;-37;534C!.C!0G;C3B;534CK!9DGA4-8534C!6;A40;S-.!f!9.!50437!?;7!9.!5048S-.7!?4C98?5367!
<0;A.7!?=.L!9.7!F;53.C57!94C5!-;!0G3BF-;C5;534C!CD;A;35!F;7!G5G!F-;C363G.!f!9D8C.!5407;9.!9.!
F43C5.7!CG?.7735;C5!-D;??G-G0;534C!5.BF40;30.!98!753B8-;5.80!?;093;E8.!iF04<0;BB;534C!9.!
-;!60GE8.C?.!9.!753B8-;534C!F-87!S;77.!;F0M7!0G3BF-;C5;534C!C48A.;8!S4353.0k!f!9D8C!
GF;C?=.B.C5!FG03?;093E8.!CG?.7735;C5!8C!90;3C;<.!f!.5!9D8C.!.C94?;0935.!3C6.?53.87.,!d-!CDI!
;!.8!; 8?8C!9G?M7!F;0B3!?.7!?4BF-3?;534C7,!



!
!

($ !

\2Xb12w!#$!

?$94:.6)%.$#-"9)J'1&'-"/ )#-":'-"jl"J$1&- ! #K*x!i(•#%"k!

:=4?!?;0934<GC3E8.!F;0!-G734C!503?87F39." NK%x!i"•#%"k!

\048S-.7!?4C98?5367!<0;A.7!iCG?.7735;C5!8C.!0G3BF-;C5;534C!.C!
80<.C?.K!C4C!F-;C363G.k"

"K#x!i$•#%"k!

\048S-.7!98!0I5=B.!<0;A.7!!i5407;9.!9.!F43C5.7K!\>K!a>k" NK%x!i"•#%"k!

rF;C?=.B.C5!FG03?;093E8.!CG?.7735;C5!8C!90;3C;<." NK%x!i"•#%"k!

1C94?;0935.!3C6.?53.87.!iF;53.C5!F0G;-;S-.B.C5!C4C!3C6.?5Gk~" NK%x!i"•#%"k!

~Q#)*(&)!'%&)!-:*&'*.#)*%&!':(<)3#.)*%&!1)#*)!-#!3,/),3(!'(!-:*$%-#&)!'(!-#!$%&'(!'(!
'16*;3*--#)*%&=!C,*!#!/31$(&)1!,&(!(&'%.#3'*)(!*&6(.)*(,$(!+%*&$!':,&!+%*$!#/30$!(<)3#.)*%&=!
$#&$!*+/-#&)#)*%&!'(!&%,2(#,!+#)13*(-!-%3$!'(!-:(<)3#.)*%&4!

B8U8V AI)Y$+N"*+IM(&)+M%K-%(&'"M(&$%(&BX&dIK-(&
d-!I!;!.8!9;C7!C450.!G589.!"#!?4BF-3?;534C7!B3C.80.7!9;C7!-.7!$N!H4807K!9G5;3--G.7!9;C7!-.!
5;S-.;8 !#%,!

\2Xb12w!#%!

?$94:.6)%.$#-"9.#'1&'-"/)#-":'-"jl"J$1&- ! &x!i"#•#%"k!

WGB;54B.!98!735.!?=3080<3?;-!CG?.7735;C5!8C.!
0G3C5.0A.C534C!F480!90;3C;<.!

NK%x!i"•#%"k!

\=04BS47.!A.3C.87.!98!B.BS0.!78FG03.80!! NK%Nx!i"•#%"k!

\0;C768734C!7;C<83C.!-3G.!P!8C.!9G<-4S8-37;534C!
-407!9.!-…3C5.0A.C534C!

"K#x!i$•#%"k!

1BS4-3.!F8-B4C;30.!C.!CG?.7735;C5!F;7!
9…3C5.0A.C534C!?=3080<3?;-.~!

"K(x!i%•#%"k!

QG50.77.!0.7F30;5430.! NK%x!i"•#%"k!

dC786637;C?.!?;093;E8.!-3G.!P!8C.!F.05.!9.!-;!
7IC?=04C37;534C!S3A.C503?8-;30.!

NK)x!i#•#%"k!

NS())(!.#)19%3*(!.%+/%3)(!-($!(+;%-*($!/,-+%&#*3($!C,*!&:1)#*(&)!/#$!'*#9&%$)*C,1($!%,!C,*!
&:#2#*(&)!/#$!1)1!3(.7(3.71($!#2#&)!(<)3#.)*%&!@'*#9&%$)*.!/%$)!(<)3#.)*%&!'(2#&)!,&(!
$,$/*.*%&!.-*&*C,(B!



!
!

(%!

B8U8G ? SN,(&IK&*-"M(Y$"M*"*+IM&'"M(&$%(&BX&dIK-(&
d-!I!;!.8 !%!9G?M7!.5!8C.!50;C7F-;C5;534C!?;093;E8.!9;C7!-.7!$N!H4807!E83!4C5!783A3!-.7!#%"!
F04?G980.7!9D.J50;?534C,!!

d-!7D;<377;35!98!F;53.C5!;I;C5!F0G7.C5G!8C.!;F0M7!5;BF4CC;9.!F;0!F-;3.!98!A.C503?8-.!90435!
78580G.!;8!S-4?!4FG0;5430.K!E83!;!F0G7.C5G!.C7835.!8C!G5;5!9.!9G6;3--;C?.!B8-53A37?G0;-.!.5!
.75!9G?M9G!.C50.!#%!.5!%)=!;F0M7!-;!F04?G980.K!;F0M7!-3B35;534C!9.!743C7!9G?39G.!F;0!-DGE83F.!
9.!0G;C3B;534C!BG93?;-.,!!

Q.!9.8J!F;53.C57!;55.3C57!9D.C94?;0935.!3C6.?53.87.!780!74C9.!;A.?!9G<0;9;534C!.5!?=4?7!
7.F53E8.7,!QD8C.!F;53.C5.!;55.3C5.!9D8C!?;C?.0!BG5;75;7G!;A.?!7IC904B.!4??-8736,!1C63CK!8C!
F;53.C5!;!G5G!50;C7F-;C5G!9;C7!-.7!H4807!E83!4C5!783A3!-D.J50;?534C!i?;0934BI4F;5=3.!93-;5G.!
7GAM0.!;A.?!?=4?!?;0934<GC3E8.!7;C7!0;FF405!;A.?!-D.J50;?534Ck,!

!

B8U8L 1`SM%)%M*(&)"d%K-( &'"M(&$%(&BX&dIK-(&
d-!I!;!.8!"N!GAGC.B.C57!B;H.807!9;C7!-.7!50.C5.!H4807!783A;C5!-D.J50;?534CK!9G?0357!9;C7!-.!
5;S-.;8!#&,!!

d-!7D;<35!9.!)!?=4?7!7.F53E8.7K!94C5!9.8J!74C5!9G?G9G7!i?35G7!?3T9.7787kK!.5!50437!4C5!CG?.7735G!
8C.!3C58S;534C!40450;?=G;-.K!.5!9.!#!3C786637;C?.!0GC;-.!7GAM0.7K!C4C!-3G.7!;8!?=4?!7.F53E8.,!

\2Xb12w!#&!

X5,#'9'#%-"9)J'1&-"/)#-":'-"jl"J$1&-"k ! %K#x!i"N•#%"k!

:=4?!7.F53E8.! $K$x!i)•#%"k!

dC786637;C?.!0GC;-.!7GAM0.!s!374-G.!t ! NK)x!i#•#%"k!

dC58S;534C!40450;?=G;-.~! "K#x!i$•#%"k!

NV!*&),;#)*%&$!%3%)3#.71#-($!%&)!(,!-*(,!.7(W!'($!/#)*(&)$!#G#&)!'12(-%//1!,&!.7%.!$(/)*C,(4!
S($!%..,33(&.($!&:%&)!'%&.!/#$!1)1!.%+/)#;*-*$1($!'(,<!6%*$!/%,3!,&(!$(,-(!/3%.1',3(4!

!

!

!

!

!

!



!
!
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4 ANALYSE  STATISTIQUES 
bD;C;-I7.!75;53753E8.!; !G5G!0G;-37G.!;A.?!-.!-4<3?3.-!O5;5;!75;53753?;-!7465`;0.!iA.0734C!""K!
O\2\2!?40F40;534CK!:4--.<.!75;534CK!\}K!wO2k,!!

1C!;C;-I7.!8C3A;03G.K!-.7!A;03;S-.7!E8;-35;53A.7!4C5!G5G!?4BF;0G.7!;A.?!8C!5.75!98!ˆT#!48!8C!
5.75!.J;?5!9.!a37?=.0,!b.7!A;03;S-.7!E8;C535;53A.7!4C!G5G!.JF03BG.7!.C!B4I.CC.7 !‰!9GA3;534C7!
75;C9;09!.5!4C5!G5G!?4BF;0G.7!;A.?!8C!5.75!)!9.!O589.C5,!!

1C!;C;-I7.!B8-53A;03G.K!8C.!0G<0.7734C!-4<3753E8.!;!G5G!0G;-37G.,!O.8-.7!-.7!A;03;S-.7!
75;53753E8.B.C5!73<C363?;53A.7!.C!;C;-I7.!8C3A;03G.!4C5!G5G!3C5G<0G.7!9;C7!-D;C;-I7.!
B8-53A;03G.,!wC.!A;-.80!F!i037E8.!Šk!3C6G03.80.!P!NKN&!;!G5G!?4C739G0G.!?4BB.!
75;53753E8.B.C5!73<C363?;53A.,!!

!

4.1 Facteurs associŽs ˆ un succ•s radiologique complet 
!

! ! Ow::ŒO!^2Qd_b_gd„w1!:_+/b1\!

>2^d2Xb1! ! r:W1:!
i%'•%"$k!

Ow::ŒO!
$'(•%"$k!

!w@d>2^dr! +wb\d>2^d1!

Q80G.!9D3BF-;C5;534C!iB437k! c_=j^`m=d" m_=_^mm=n" +"ol=llla ! +"p"l=llc !

‡<.!P!-D3BF-;C5;534C!i;C7k! '"K$‰"(K%! '$K(‰"%K#! @O! @2!

‡<.!P!-D.J50;?534C!i;C7k! '*KN‰"&K'! ')K%‰"%KN! @O! @2!

O4C9.!98!73C87!?404C;30.!! #•#) ! #'•#) ! @O! @2!

O4C9.!9.!9G63S03--;534C!! %•(*! (&•(* ! @O! @2!

O.J.!6GB3C3C!! "#•""$ ! "N"•""$ ! @O! @2!

:0G;53C3CGB3.!iB<•bk! "$K*‰'K"! "#K&‰&K(! @O! @2!

a1>g!ixk! b`=b^ab=b" bj=b^am=m" +"pl=lbcj ! @7!

2S7.C?.!9.!?;0934F;5=3.!! "$•""' ! "N$•""' ! @O! @2!

2C53;<0G<;C57!! ##•"*' ! "(%•"*' ! @O! @2!

2>e!! "'•"&' ! "%N•"&'! @O! @2!

@O!u!C4C!73<C363?;536!@2!u!C4C!;FF-3E8G!



!
!

(' !

!

4.2 Facteurs associŽs ˆ un succ•s radiologique complet ou partiel 
!

Ow::ŒO!^2Qd_b_gd„w1!:_+/b1\!_w!/2^\d1b!

>2^d2Xb1! ! r:W1:!
i")•%"$k!

Ow::ŒO!
i$*&•%"$k!

!w@d>2^dr! +wb\d>2^dr!

Q80G.!9D3BF-;C5;534C!iB437k! aaa=b^_`=m" mn=`^mn=d" +pl=llla ! +pl=ldc!

‡<.!P!-D3BF-;C5;534C!i;C7k! mb=a^ac=a" _j=c^ab=d" +pl=lldm! @O!

‡<.!P!-D.J50;?534C!i;C7k! _j=l^an=c" _n=`^aj=c" +pl=lb`m" @O!

O4C9.!98!73C87!?404C;30.!! #•#) ! #'•#) ! @O! @2!

O4C9.!9.!9G63S03--;534C!! %•(*! (&•(* ! @O! @2!

O.J.!6GB3C3C!! %•""$! "N*•""$ ! @O! @2!

:0G;53C3CGB3.!iB<•bk! "#K)‰%K'! "#K(‰&K*! @O! @2!

a1>g!ixk! ma=d^aj=n" bj=m^am=b" +pl=lddj ! @O!

2S7.C?.!9.!?;0934F;5=3.!! '•""' ! ""N•""' ! @O! @2!

2C53;<0G<;C57!! '•"*' ! "*N•"*' ! @O! @2!

2>e!! &•"&' ! "&"•"&' ! @O! @2!

@O!u!C4C!73<C363?;536!@2!u!C4C!;FF-3E8G!

!

!

!

!

!

!

!



!
!

(( !

4.3 Facteurs de risque de complication majeure per procŽdure ou 
ˆ 30 jours 

!

:_+/bd:2\d_@!+2Z1w^1!/1^/^_:rQw^1!_w!V!$N!Z_w^O!

>2^d2Xb1! 2XO1@:1!
i#$"•#%"k!

/^rO1@:1!
i"N•#%"k!

w@d>2^dr! +wb\d>2^dr!

Q80G.!9D3BF-;C5;534C!iB437k! &'KN‰&)K$! ()K"‰%(K'! @O! @2!

‡<.!P!-D3BF-;C5;534C!i;C7k! '#K$‰"&K$! ''K#‰""K(! @O! @2!

‡<.!P!-D.J50;?534C!i;C7k! ''K*‰"&!K"! (#K#‰"#KN! @O! @2!

O.J.!6GB3C3C!! m`h_d" mh_d" +pl=l`m" @O!

:0G;53C3CGB3.!iB<•bk! "#K)‰(K&! "'KN‰%K'! @O! @2!

a1>g!ixk! %#K)‰"&K%! %*K(‰"$K#! @O! @2!

2S7.C?.!9.!?;0934F;5=3.!! &#•&)! &'•&) ! @O! @2!

2C53;<0G<;C57!! "N*•""%! &•""%! @O! @2!

2>e!! )'•)* ! $•)* ! @O! @2!

1C94?;0935.!780!74C9.!! '(•(% ! (•(%! !+pl=llc " @O!

WGB4?8-580.7!F47353A.7! %&•%(! #•%(! @O! @2!

>G<G5;534C7!1\\!! dbhdc" mhdc" +pl=llj " @O!

>G<G5;534C7!1\_!! mlhm_" _hm_" +pl=laa" @O!

@O!u!C4C!73<C363?;536!@2!u!C4C!;FF-3E8G!

!

!

!

!

!
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5 DISCUSSION 
1C50.!#NNN!.5!#N"$K!;8!:Ww!9.!@;C?IK!%"$!74C9.7!9.!F;?.B;].0!48!9.!9G63S03--;5.807!4C5!
G5G!.J50;35.7K!-407!9.!#%"!F04?G980.7K!?=.L!#$(!F;53.C57,!!

5.1 Taux de succ•s procŽdural  
b.!5;8J!9.!78??M7!F04?G980;-!9;C7!C450.!G589.!.75!9.!)#K#xK!;A.?!8C!5;8J!9.!78??M7!?-3C3E8.!
9.!*(K"x,! !

O3!-D4C!?4BF;0.!C47!0G78-5;57!;A.?!?.8J!9.!-;!-355G0;580.K!.C!7.!-3B35;C5!;8J!G589.7!
B4C4?.C503E8.7K!780!8C.!FG0349.!73B3-;30.!.5!;A.?!8C!.66.?536!?4BF;0;S-.K!4C!7.!=.805.!P!-;!
9366G0.C?.!9;C7!-;!9G63C3534C!98!78??M7,!1C!.66.5K!-.7!G589.7!F8S-3G.7!;A;C5!#NN*!C.!9G?03A.C5!
F;7!7I75GB;53E8.B.C5!-.!5;8J!9.!78??M7!F04?G980;-!i0.50;35!9.!-D3C5G<0;-35G!9.7!74C9.7!
?3S-G.7!-407!9.!-;!F04?G980.kK!F837E8.!?.55.!9G63C3534C!;!G5G!3C5049835.!.C!#NN*K!7835.!;8J!
0.?4BB;C9;534C7!9.!-DW^O!iW.;05!^I5=B!O4?3.5Iki"$k,!28F;0;A;C5K!-.7!0.?4BB;C9;534C7!
6;37;C5!643!G5;3.C5!?.--.7!9.!-;!@2/O1!!i@405=!2B.03?;C!O4?3.5I!46!/;?3C<!;C9!
1-.?504F=I734-4<IkK!F8S-3G.7!.C!#NNNi"#k!f!.--.7!7.!?4C?.C50;3.C5!780!-.!78??M7!0;934-4<3E8.!
74C9.!F;0!74C9.!.5!780!-.!78??M7!?-3C3E8.!<-4S;-!9.!-;!F04?G980.,!

b.7!G589.7!;8JE8.--.7!C487!F48A4C7!C487!?4BF;0.0!780!?.!?035M0.!74C5!;8!C4BS0.!9.!50437,!

b;!F0.B3M0.!.75!?.--.!9.!_54!.5!?4--,i)&kK!E83!0;FF405.!8C!5;8J!9.!78??M7!F04?G980;-!9.!
*&K&xK!780!-;!FG0349.!9.!#NN*!P!#N""K!-407!9.!''!F04?G980.7!?4C?.0C;C5!"%N!74C9.7,!bDo<.!
B4I.C!9.7!74C9.7!G5;35!9.!)&!B437,!bD3C93?;534C!F03C?3F;-.!G5;C5!-D3C6.?534C!i;8!7.C7!-;0<.!98!
5.0B. !u!3C6.?534C!9.!F4?=.K!.C94?;0935.!780!74C9.K!B.C;?.!9D.J5G034037;534C!9.!S4353.0kK!
F837E8D.--.!?4C?.0C;35!&*x!9.7!F04?G980.7,!:.55.!G589.!;A;35!F480!F;053?8-;035G!-.!6;35!E8.!
"NNx!9.7!F04?G980.7!;3.C5!G5G!0G;-37G.!;A.?!-D;39.!9D8C.!<;3C.!BG?;C3E8.!B454037G.!u!
1A4-8534C!+.93?;-!Q3-;540!O=.;5=‚ !i:44]!+.93?;-!•k,! !

b;!9.8J3MB.!.75!?.--.!9.!^48J!.5!?4--,!i((k K!E83!0;FF405.!8C!5;8J!9.!78??M7!F04?G980;-!9.!
)&K$xK!780!-;!FG0349.!9.!#NNN!P!#NN&K!-407!9.!"((!F04?G980.7!?4C?.0C;C5!#&N!74C9.7,!bDo<.!
B4I.C!9.7!74C9.7!G5;35!9.!*%!B437,!bD3C93?;534C!F03C?3F;-.!G5;35!-D3C6.?534C!i548H4807!;8!7.C7!
-;0<.!98!5.0B.k!E83!?4C?.0C;35!&Nx!9.7!F04?G980.7,!Q;C7!?.55.!G589.K!8C!7.8-!4853-!G5;35!
853-37GK!-;!<;3C.!b;7.0!1J?3B.0!b;7.0!OI75.B‚ !iOF.?50;C.53?7!•k,!!

b;!504373MB.!.75!?.--.!9.!X0;?].!.5!?4--,!i)'k K!E83!0;FF405.!8C!5;8J!9.!78??M7!F04?G980;-!9.!
)&K%xK!F480!8C.!G589.!0G5047F.?53A.!F8S-3G.!.C!#NN%K!-407!9.!)#!F04?G980.7!?4C?.0C;C5!"'N!
74C9.7,!bDo<.!B4I.C!9.7!74C9.7!G5;35!9.!)%!B437,!b.7!3C93?;534C7!G5;3.C5!.J?-873A.B.C5!
3C6.?53.87.7K!?.!E83!6;35!-;!F;053?8-;035G!9.!?.55.!G589.!.5!-3B35.!-;!F.053C.C?.!9.!-;!
?4BF;0;374C!;A.?!-;!C450.,!b.!b;7.0!1J?3B.0!b;7.0!OI75.B‚ !iOF.?50;C.53?7!•k!G5;35!853-37G!
9;C7!'(x!9.7!F04?G980.7,!

!

!



!
!
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Q;C7!-.7!G589.7!B4C4?.C503E8.7!?35G.7!?3T9.7787K!-.!5;8J!9.!78??M7!F04?G980;-!A;03;35!94C?!
9.!)&K$!P!*&K&x,!@450.!5;8J!9.!78??M7!F04?G980;-!.75!94C?!-G<M0.B.C5!.C!9.hP!9.!?.7!5;8J!
i)#K#x!9;C7!C450.!G589.k,!bDo<.!B4I.C!9.7!74C9.7!P!-D.J50;?534C!.75!-G<M0.B.C5!78FG03.80!
;8!Cm50.!9;C7!-.7!G589.7!?35G.7!?3T9.7787!i9.!)%!P!*%!B437!?4C50.!'"!B437!9;C7!C450.!G589.k,!
_0!4C!7;35!E8.!-.!5;8J!9DG?=.?!;8<B.C5.!.C!BRB.!5.BF7!E8.!-Do<.!9D3BF-;C5;534C!9.7!
74C9.7,!:.7!0G78-5;57!F.8A.C5!R50.!.JF-3E8G7!F;0!-D853-37;534C!9.!<;3C.7!B454037G.7!ib;7.0!48!
1A4-8534Ck!9;C7!"NNx!9.7!?;7!9;C7!9.8J!G589.7!.5!9;C7!'(x!9.7!?;7!F480!-;!504373MB.K!;-407!
E8.!9;C7!-;!C450.K!7.8-.7!!!$$x!9.7!F04?G980.7!G5;3.C5!.66.?58G.7!.C!b;7.0,!

\2Xb12w!#' !u!?4BF;0;374C!98!78??M7!F04?G980;-!;A.?!-.7!94CCG.7!9.!-;!-355G0;580.!

! r589.!C;C?G3.CC.! _54!i)&k! ^48Ji((k ! X0;?]. i)'k !

/G0349.! #NNNT#N"$! #NN*T#N""! #NNNT#NN&! ,,,!

@4BS0.!9.!F04?G980.7! #%"! '' ! "(( ! )# !

@4BS0.!9.!74C9.7! %"$! "%N! #&N! "'N !

Q80G.!9…3BF-;C5;534C!9.7!74C9.7! '" ! )&! *%! )%!

dC93?;534C!F03C?3F;-.!9….J50;?534C! dC6.?534C!i&"xk! dC6.?534C!i&*xk! dC6.?534C!i&Nxk! dC6.?534C!i"NNxk!

_853-7! b;7.0!i"&K)xk! 1A4-8534C!i"NNxk! b;7.0!i"NNxk! b;7.0!i'(xk !

O8??M7!F04?G980;-! nd=dle" cm=mle" nm=jle" nm=ble"

!

5.2 Taux de succ•s radiologique et facteurs de risque 
b.!5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!9;C7!C450.!G589.!.75!9.!))K*x!.5!-.!5;8J!9.!78??M7!
0;934-4<3E8.!F;053.-!9.!'K)x,!

/480!?.!?035M0.!G<;-.B.C5K!-.7!9G63C3534C7!0G?.C5.7!9.!-DW^O!9366M0.C5!9.!?.--.7K!F-87!
;C?3.CC.7K!9.!@2/O1,!1C!.66.5K!8C!7.83-!9.!%!?B!9.!B;5G03.-!-;377G!.C!F-;?.!.75!0.5.C8!F480!
9366G0.C?3.0!8C!78??M7!0;934-4<3E8.!F;053.-!9D8C!G?=.?!0;934-4<3E8.!9;C7!-.7!;C?3.CC.7!
0.?4BB;C9;534C7!i@2/O1K!#NNNkK!?4C50.!8C!7.83-!9.!#!?B!9.!-4C<8.80!9.!74C9.!F480!-.7!
0.?4BB;C9;534C7!F-87!0G?.C5.7!iW^OK!#NN*k,!b.7!G589.7!.BF08C5;C5!-;!C48A.--.!9G63C3534CK!
?4BB.!-;!C450.K!;804C5!94C?!8C!5;8J!9DG?=.?!F-87!G-.AG,!

b.7!G589.7!;8JE8.--.7!C487!F48A4C7!C487!?4BF;0.0!74C5!;8!C4BS0.!9.!73J,!

b;!F0.B3M0.!.75!?.--.!9.!W;B39!.5!?4--,i( *kK!780!-;!FG0349.!9.!#NN$!P!#NN(K!E83!0.?.C7.!")$!
.J50;?534C7!?4C?.0C;C5!$'*!74C9.7,!bDo<.!B4I.C!9.7!74C9.7!P!-D.J50;?534C!G5;35!9.!(&!B437,!
bD3C93?;534C!F03C?3F;-.!9D.J50;?534C!G5;35!9.!C;580.!3C6.?53.87.!i((xk,!b.!b;7.0!G5;35!853-37G!
9;C7!%%x!9.7!?;7,!b.!5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!G5;35!9.!*NK(x!.5!F;053.-!9.!(K'x,!
b;!9G63C3534C!853-37G.!G5;35!?.--.!9.!-;!@2/O1,!

b;!9.8J3MB.!.75!?.--.!9.!:;-A;<C;!.5!?4--,i)(k K!780!-;!FG0349.!9.!#NN#!P!#NN)K!F480!$NN!
F04?G980.7!.5!&")!74C9.7,!bDo<.!B4I.C!9.7!74C9.7!P!-D.J50;?534C!G5;35!9.!)'!B437K!
-D3C93?;534C!F03C?3F;-.!G5;35!-D3C6.?534C!i(%xk!.5!-.7!<;3C.7!B454037G.7!CDG5;3.C5!F;7!853-37G.7!
9;C7!?.55.!G589.,!/;0!?4C50.K!-.7!;85.807!;A;3.C5!0.?4807!P!8C.!;FF04?=.!=IS039.K!853-37;C5!



!
!
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.C!?;7!9DG?=.?!9D.J50;?534C!F;0!-;!A.3C.!9D3BF-;C5;534C!8C!;S409!6GB40;-!48!H8<8-;30.,!b.!
5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!G5;35!9.!*'K*x!.5!F;053.-!9.!"K*x,!b;!9G63C3534C!853-37G.!
G5;35!?.--.!9.!-;!@2/O1,!

b;!504373MB.!.75!?.--.!9.!g;?;!.5!?4--,!i))k K!780!-;!FG0349.!9.!#NN#!P!#NN)K!F480!""#!
F04?G980.7!.5!#N&!74C9.7K!;A.?!8C.!980G.!B4I.CC.!9D3BF-;C5;534C!9.7!74C9.7!9.!(N!B437,!
bD3C93?;534C!F03C?3F;-.!9D.J50;?534C!G5;35!-D3C6.?534C!i&*xk,!b.!b;7.0!G5;35!853-37G!9;C7!"NNx!
9.7!?;7,!b.!5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!G5;35!9.!*#xK!-.!5;8J!9.!78??M7!0;934-4<3E8.!
F;053.-!9.!"xK!-.!0.75.!G5;C5!-.7!G?=.?7,!b;!9G63C3534C!853-37G.!G5;35!?.--.!9.!-;!@2/O1,!!

b;!E8;503MB.!.75!?.--.!9.!X4C<340C3!.5!?4--,!i'k K!E83!0;FF405.!-.!F-87!=;85!5;8J!9.!78??M7!
0;934-4<3E8.!?4BF-.5!F;0B3!?.7!G589.7,!b;!FG0349.!9DG589.!.75!9.!"**(!P!#NN(K!F480!""*$!
F04?G980.7!.5!#N'#!74C9.7K!;A.?!8C.!980G.!B4I.CC.!9D3BF-;C5;534C!9.7!74C9.7!.J50;35.7!9.!
'*!B437,!bD3C93?;534C!F03C?3F;-.!9D.J50;?534CK!?4BB.!F480!-.7!G589.7!F0G?G9.C5.7K!G5;35!
-D3C6.?534C!i)%x!9.7!F04?G980.7k,!b.7!<;3C.7!B454037G.7!CDG5;3.C5!F;7!853-37G.7K!B;37!8C.!
;FF04?=.!=IS039.K!;A.?!;S409!6GB40;-!48!H8<8-;30.!.C!?;7!9DG?=.?!9D.J50;?534C!P!F;0530!9.!-;!
A.3C.!9D3BF-;C5;534C!G5;35!853-37G.,!b;!5.?=C3E8.!; !9D;3--.807!G5G!3CA.C5G.!F;0!-D;85.80.,!b.!
5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!G5;35!9.!*)K%xK!.5!0;934-4<3E8.!F;053.-!9.!NK*x,!b;!
9G63C3534C!853-37G.!G5;35!?.--.!9.!-;!@2/O1,!!

b;!?3CE83MB.!G589.!P!-;E8.--.!C487!F48A4C7!?4BF;0.0!C47!0G78-5;57!.75!?.--.!9.!^48J!.5!?4--,!
i((k K!7DG5;-;C5!9.!-;!FG0349.!9.!#NNN!P!#NN&K!?4C?.0C;C5!"((!F04?G980.7!.5!#&N!74C9.7,!b;!
980G.!B4I.CC.!.C50.!-D3BF-;C5;534C!.5!-D.J50;?534C!9.7!74C9.7!G5;35!9.!*%!B437,!b.!-;7.0!
G5;35!853-37G!9;C7!"NNx!9.7!?;7!;A.?!8C!5;8J!9.!78??M7!50M7!G-.AG,!bD3C93?;534C!9D.J50;?534C!
G5;35!9.!C;580.!3C6.?53.87.!9;C7!&Nx!9.7!?;7,!b;!9G63C3534C!853-37G.!G5;35!?.--.!9.!-;!@2/O1,!

b;!9.0C3M0.!G589.!.75!?.--.!9.!Z4C.7!.5!?4--,!i&kK!?48A0;C5!-;!FG0349.!9.!#NNN!P!#NN(K!
?4C?.0C;C5!%*)!F04?G980.7!.5!*(&!74C9.7,!bDo<.!B4I.C!9.7!74C9.7!G5;35!9.!*N!B437,!
bD3C93?;534C!9D.J50;?534C!G5;35!9.!C;580.!3C6.?53.87.!9;C7!'Nx!9.7!?;7,!b.!b;7.0!G5;35!853-37G!
9;C7!()x!9.7!?;7,!b.!5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!0;FF405G!G5;35!9.!*(K&xK!F;053.-!9.!
#K%x,!b;!9G63C3534C!853-37G.!G5;35!?.--.!9.!-;!@2/O1,!

_C!?4C75;5.!94C?!E8.!-.!5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!9;C7!C450.!G589.!.75!
-G<M0.B.C5!3C6G03.80!P!?.-83!0;FF405G!9;C7!-.7!G589.7!?35G.7!?3T9.7787,!!bDo<.!B4I.C!9.7!
74C9.7!.75!?4BF;0;S-.!48!F-87!G-.AGK!-;!F03C?3F;-.!3C93?;534C!9D.J50;?534C!73B3-;30.!
i3C93?;534C!9.!C;580.!3C6.?53.87.k,!:.!E83!9366M0.K!?.!74C5!-.7!4853-7!.5!-.7!5.?=C3E8.7!853-37G.7K!
;3C73!E8.!-.7!.66.?5367!F480!?.05;3C.7!G589.7,!Q;C7!-.7!G589.7!9.!W;B39!.5!?4--,K!g;?;!.5!?4--,!
.5!^48J!.5!?4--,K!-.!b;7.0!G5;35!853-37G!9;C7!0.7F.?53A.B.C5!%%xK!"NNx!.5!"NNx!9.7!?;7,!Q;C7!
-.7!G589.7!9.!:;-A;<C;!.5!?4--,!.5!9.!X4C<340C3!.5!?4--,K!8C.!;FF04?=.!=IS039.!G5;35!853-37G.,!
1C63CK!9;C7!-DG589.!9.!X4C<340C3K!-.7!.66.?5367!G5;3.C5!F;053?8-3M0.B.C5!3BF405;C57!i#N'#!
74C9.7k!B;37!3-!6;85!748-3<C.0!E8.!?.!?.C50.!.75!-.!?.C50.!9.!0G6G0.C?.!9D.J50;?534C!9.!5485!-.!
C409!9.!-Dd5;-3.,!b;!9366G0.C?.!9.!78??M7!F.85!94C?!R50.!.JF-3E8G.!F;0!?.7!50437!?035M0.7,!



!
!

)" !

1C!;C;-I7.!B8-53A;03G.K!9;C7!C450.!G589.K!7.8-.!-;!980G.!9D3BF-;C5;534C!G5;35!-3G.!9.!6;h4C!
75;53753E8.B.C5!73<C363?;53A.!i/•NKN#*k!;A.?!8C!78??M7!0;934-4<3E8.!?4BF-.5!48!F;053.-!i_997!
^;534!F;0!;CCG.!NK))k,!:.?3!.75!.C!;??409!;A.?!-.7!94CCG.7!9.!-;!-355G0;580.,!!

23C73K!9.!X3.!.5!?4--,!i)*k !4C5!B4C50G!E8.!-;!980G.!9D3BF-;C5;534C!G5;35!;774?3G.!;A.?!8C!
037E8.!9.!60;?580.!980;C5!-D.J50;?534C,!XI09!.5!?4--,!i(Nk!4C5!B4C50G!E8D.C!;C;-I7.!
B8-53A;03G.K!7.8-.!-Do<.!9.!-;!74C9.!-407!9.!-D.J50;?534C!G5;35!8C!F0G93?5.80!9DG?=.?,!Q;C7!8C.!!
G589.!F-87!;C?3.CC.!i"**%T"**'k!XI09K!.5!?4--,!i*Nk!;A;3.C5!B4C50GK!.C!;C;-I7.!B8-53A;03G.!
E8.!-Do<.!9.!-;!74C9.!G5;35!?400G-G!;A.?!-.!037E8.!9DG?=.?K!9.!BRB.!E8D8C!735.!9D3BF-;C5;534C!
A.C503?8-;30.!.5!8C!o<.!H.8C.,!Q.!BRB.K!-DG589.!9.!!^48J!.5!?4--,!i((k !C.!0.5048A.!E8.!-Do<.!
9.!-;!74C9.!?4BB.!?035M0.!9DG?=.?!0;934-4<3E8.!.C!;C;-I7.!B8-53A;03G.,!!

1C!0.A;C?=.K!73!9;C7!C450.!G589.K!-Do<.!P!-D3BF-;C5;534C!.75!8C!6;?5.80!F0G93?536!9DG?=.?!.C!
;C;-I7.!8C3A;03G.K!?.!?035M0.!CD.75!F;7!0.5048AG!!.C!;C;-I7.!B8-53A;03G.,!

!

\2Xb12w!#( !u!?4BF;0;374C!98!78??M7!0;934-4<3E8.!;A.?!-.7!94CCG.7!9.!-;!-355G0;580.!

! r589.!
C;C?G3.CC.!

W;B39!
i(*k !

:;-A;<C; !i)(k ! g;?; !i))k ! X4C<340C3i'k ! Z4C.7i&k! ^48Ji((k !

/G0349.! #NNNT#N"$! #NN$T#NN(! #NN#T#NN)! #NN#T#NN)! "**( T#NN(! #NNNT#NN(! #NNNT#NN&!

@4BS0.!9.!F04?G980.7! #%"! ")$ ! $NN! ""# ! ""*$ ! %*)! "(( !

@4BS0.!9.!74C9.7! %"$! $'* ! &") ! #N&! #N'#! *(& ! #&N!

Q80G.!9…3BF-;C5;534C!
9.7!74C9.7!

'" ! (&! )' ! (N! '* ! *N! *%!

dC93?;534C!F03C?3F;-.!
9….J50;?534C!

dC6.?534C!
i&"xk!

dC6.?534C!
i((xk !

dC6.?534C!!!!!!!!!
i(%xk!

dC6.?534C!
i&*xk!

dC6.?534C!!!!!!!!!!
i)%xk!

dC6.?534C!
i'Nxk !

dC6.?534C!
i&Nxk!

_853-7!! b;7.0!
i"&K)xk!

b;7.0!!!!
i%%xk!

/;7!9.!<;3C.7!
B454037G.7!

b;7.0!
i"NNxk!

/;7!9.!<;3C.7!
B454037G.7!

b;7.0!
i((K'xk !

b;7.0!
i"NNxk!

/;053?8-;035G7!
5.?=C3E8.7!

!! !! 2FF04?=.!=IS039.! !! 2FF04?=.!=IS039.! !! !!

O8??M7!0;934-4<3E8.!
?4BF-.5!

nn=cle" cl=`le " c_=cle" cde " cn=ble" c`=mle" nc=jle "

O8??M7!0;934-4<3E8.!
F;053.-!

_=nle" `=_le " a=cle" ae " l=cle " d=ble" d=_le"

QG63C3534C7! W^O! @2/O1! @2/O1! @2/O1! @2/O1! @2/O1! @2/O1!

!

!

!

!

!

!



!
!

)# !

5.3 Taux de complication et facteurs de risque 
b.!5;8J!9.!?4BF-3?;534C!B;H.80.!F.0!F04?G980.!9;C7!C450.!G589.!.75!9.!"K#x!;A.?!8C!!5;8J!
9.!9G?M7!F.0!F04?G980.!!9.!NK)x,!

Q;C7!-;!-355G0;580.K!-.!5;8J!9.!?4BF-3?;534C!B;H.80.!A;03.!9.!NK$Nx!i:;-A;<C;!.5!?4--,k!P!(x!
iX0;?].! .5!?4--,k,!b.!5;8J!9.!9G?M7!F.0F04?G980.!A;03.!9.!Nx!i_54!.5!?4--,K!W;B39!.5!?4--,K!
:;-A;<C;! .5!?4--,K!e.CC.0<0.C!.5!?4--,K!Z4C.7!.5!?4--,k!P!#K'x!ig;?;!.5!?4--,k,!b.7!937F;035G7!
4S7.0AG.7!.C50.!-.7!G589.7!943A.C5!5.C30!?4BF5.!98!A4-8B.!98!?.C50.!.5!9.!-D.JFG03.C?.!9.!
-D4FG0;5.80K!B;37!G<;-.B.C5!9.!-;!F4F8-;534C!?4C?.0CG.,!1C!.66.5K!-DG589.!0;FF405;C5!-.!F-87!
=;85!5;8J!9.!?4BF-3?;534C7!B;H.80.7!.75!?.--.!9.!X0;?].!.5!?4--,K!;A.?!8C!5;8J!9.!(xK!B;37!
?=.L!9.7!F;53.C57!.J?-873A.B.C5!;9B37!F480!3C6.?534C!98!B;5G03.-!9.!753B8-;534C,!
bD853-37;534C!98!-;7.0!48!8C.!;FF04?=.!=IS039.!C.!7.BS-.!F;7!0.C50.0!.C!-3<C.!9.!?4BF5.K!?;0!
g;?;! .5!?4--,!9G?03A.C5!#K'x!9.!B405;-35G!F.0!F04?G980.!;A.?!"NNx!9D853-37;534C!9.!b;7.0K!
?4C50.!Nx!F;0!e.CC.0<0.C!.5!?4--,!i*%x!9D853-37;534C!98!b;7.0k,!!bD;FF04?=.!=IS039.!853-37G.!
F;0!X4C<340C3!.5!?4--,!.5!:; -A;<C;!.5!?4--,!7.BS-.!R50.!63;S-.!.5!7z0.K!?;0!?.7!9.8J!G589.7!
0;FF405.C5!N!P!NK$Nx!9.!9G?M7!F.0!F04?G980.!.5!NK$!P!NK(x!9.!?4BF-3?;534C7!B;H.80.7,!

O3!-D4C!?4C739M0.!?.7!94CCG.7!9;C7!-.80!.C7.BS-.K!C450.!G589.!F0G7.C5.!8C!5;8J!9.!
?4BF-3?;534C7!B;H.80.7!.5!8C!5;8J!9.!9G?M7!F.0F04?G980.!9;C7!-;!B4I.CC.,!!

1C!;C;-I7.!8C3A;03G.K!9;C7!C450.!G589.K!-.!7.J.!6GB3C3C!iF•NKN(&kK!-D.C94?;0935.!780!74C9.!
iF•NKNN*kK!-;!F0G7.C?.!9.!AG<G5;534C7!.C!1\\!iF•NKNN$k!.5!.C!1\_!iF•NKN""k!G5;3.C5!?400G-G7!
9.!B;C3M0.!75;53753E8.B.C5!73<C363?;53A.!;A.?!-;!780A.C8.!9.!?4BF-3?;534C!B;H.80.!F.0!
F04?G980.!48!P!$N!H4807!i-.!?035M0.!7.J.!6GB3C3C!CD;I;C5!?.F.C9;C5!F;7!;55.3C5!-.!7.83-!9.!
73<C363?;53A35G!F0G9G63C3!P!NKN&k,!

1C!;C;-I7.!B8-53A;03G.K!;8?8C!?035M0.!CD.75!-3G!9.!6;h4C!75;53753E8.B.C5!73<C363?;53A.!P!
-D;FF;03534C!9D8C.!?4BF-3?;534C!B;H.80.K!F.0F04?G980.!48!9;C7!-.7!$N!H4807,!

O3!-D4C!0.F0.C9!-;!-355G0;580.K!^48J!.5!;-,!i((k !4C5!5048AG!?4BB.!7.8-!6;?5.80!9.!037E8.!9.!
?4BF-3?;534C7K!.C!;C;-I7.!B8-53A;03G.K!-D853-37;534C!98!b;7.0!9.!6;h4C!S3-;5G0;-.!-407!9.!-;!
BRB.!F04?G980.,!Ž;LC3!.5!?4--,!i()k K!4C5!0.5048AG!E8D8C!3C93?.!9.!B;77.!?40F40.-!3C6G03.80!
P!#&!iC4C!937F4C3S-.!9;C7!C450.!G589.k!G5;35!8C!6;?5.80!9.!037E8.!9.!?4BF-3?;534C7!,!XI09!!.5!
?4--,!i(NK*Nk!4C5!5048AG!E8.!-.!7.J.!6GB3C3C!G5;35!8C!6;?5.80!9.!037E8.!9.!?4BF-3?;534C7K!?.!
E83!CDG5;35!F;7!-.!?;7!9;C7!C450.!G589.,!!!

!

!

!

!

!



!
!

)$ !

\2Xb12w}!#)!.5!#*!u!?4BF-3?;534C7!B;H.80.7!.5!9G?M7!F.0!F04?G980.!9;C7!-;!-355G0;580.!

! r589.!C;C?G3.CC.! g;?; !i))k ! X4C<340C3i'k ! Z4C.7i&k! ^48Ji((k ! X0;?]. i)'k !

/G0349.! #NNNT#N"$! #NN#T#NN)! "**( T#NN(! #NNNT#NN(! #NNNT#NN&! ,,,!

@4BS0.!9.!F04?G980.7! #%"! ""# ! ""*$ ! %*)! "(( ! )# !

@4BS0.!9.!74C9.7! %"$! #N&! #N'#! *(& ! #&N! "'N !

Q80G.!9…3BF-;C5;534C!9.7!
74C9.7!

'" ! (N! '* ! *N! *%! )%!

dC93?;534C!F03C?3F;-.!
9….J50;?534C!

dC6.?534C!!!!!!!i&"xk! dC6.?534C!
i&*xk!

dC6.?534C!!!!!!!!!!!!!!!!!!!
i)%xk!

dC6.?534C!
i'Nxk !

dC6.?534C!i&Nxk! dC6.?534C!
i"NNxk!

_853-!F03C?3F;-! b;7.0!i"&K)xk! b;7.0!
i"NNxk!

/;7!9.!<;3C.7!
B454037G.7!

b;7.0!
i((K'xk !

b;7.0!i"NNxk! b;7.0!
i'(xk !

/;053?8-;035G7!5.?=C3E8.7! !! !! 2FF04?=.!=IS039.! !! !! !!

:4BF-3?;534C7!B;H.80.7! a=dle" m=jme" l=`le " l=ble " j=ble " `e "

QG?M7!F.0F04?G980.! l=nle " d=_le" l=jle " le " l=_le " d=ble"

!

! r589.!C;C?G3.CC.! _54!i)&k! W;B39!i(*k ! :;-A;<C; !i)(k ! e.CC.0<0.C!
i%k!

/G0349.! #NNNT#N"$! #NN*T#N""! #NN$T#NN(! #NN#T#NN)! "**N T#NN(!

@4BS0.!9.!F04?G980.7! #%"! '' ! ")$ ! $NN! '%( !

@4BS0.!9.!74C9.7! %"$! "%N! $'* ! &") ! "N$#!

Q80G.!9…3BF-;C5;534C!9.7!
74C9.7!

'" ! )&! (&! )' ! '* !

dC93?;534C!F03C?3F;-.!
9….J50;?534C!

dC6.?534C!!!!!!!!!!!!!!!!
i&"xk!

dC6.?534C!!!!!!i&*xk! dC6.?534C!i((xk ! dC6.?534C!
!!!!!i(%xk!

dC6.?534C!
i&*xk!

_853-!F03C?3F;-! b;7.0!!
i"&K)xk!

1A4-8534C!!
i"NNxk!

b;7.0!!
i%%xk!

/;7!9.!<;3C.7!!!!!
B454037G.7!

b;7.0!!
i*%xk!

/;053?8-;035G7!5.?=C3E8.7! !! !! !! 2FF04?=.!=IS039.! !!

:4BF-3?;534C7!B;H.80.7! a=dle" a=mle" d=dle" l=jle " l=cle "

QG?M7!F.0F04?G980.! l=nle " le " le " le " le "

!

!

!

!

5.4 RŽimplantation 
Q;C7!C450.!G589.K!-.!5;8J!9.!0G3BF-;C5;534C!CD.75!E8.!9.!("K%x!i'*•#%"!F04?G980.7k,!
bD3C93?;534C!3C353;-.!;!;3C73!G5G!!0.B37.!.C!?;87.!?=.L!%#!F;53.C57!i"(K%xk!5;C937!E8.!?=.L!"%!
F;53.C57!i&K)xkK!-.!037E8.!9.!0G3BF-;C5;534C!;!G5G!H8<G!78FG03.80!;8!SGCG63?.!F45.C53.-!9.!-;!
0G3BF-;C5;534C,!d-!7D;<377;35!E8;73!.J?-873A.B.C5!9.!F;?.B;].0,!\487!-.7!9G63S03--;5.807!
.JF-;C5G7!4C5!G5G!0G3BF-;C5G7K!7;86!8C!?=.L!8C!F;53.C5!?=.L!E83!-.!93;<C4753?!9.!5;?=I?;093.!
A.C503?8-;30.!;!G5G!F405G!F;0!.00.80,!d-!7D;<377;35!.C!6;35!9D8C!6-855.0!;A.?!?4C98?534C!"•"!;8J!
A.C503?8-.7K!.5!?.!S3.C!E8D3-!.J375.!9.7!5048S-.7!9.!?4C98?534C!P!-DG5;5!S;7;-!780!-D1:g!9.!
7806;?.,!



!
!

)%!

Q;C7!-DG589.!9.!X0;?].!.5!?4--,!i)'k K!;-407!E8.!5485.7!-.7!3C93?;534C7!9D.J50;?534C!G5;3.C5!9.!
C;580.!3C6.?53.87.K!?=.L!-.7!(#!F;53.C57!94C5!4C!?4CC;377;35!-D3C93?;534C!9D3BF-;C5;534C!
3C353;-.!iF;?.B;].07!.J?-873A.B.C5kK!$N!F;53.C57!CD;A;3.C5!F;7!G5G!0G3BF-;C5G7!i%#xk,!b.7!
F;53.C57!C4C!0G3BF-;C5G7!;A;3.C5!F-87!60GE8.BB.C5K!.5!?.!9.!6;h4C!75;53753E8.B.C5!
73<C363?;53A.K!8C.!9I764C?534C!73C87;-.!E8D8C!S-4?!;5034TA.C503?8-;30.,!!

/;0B3!-.7!%#!F;53.C57!C4C!0G3BF-;C5G7!F480!3C93?;534C!3C353;-.!C4C!0.5.C8.K!("K&x!i$N!
F;53.C57!780!%#k!;A;3.C5!8C.!B;-;93.!0I5=B3E8.!;503;-.!48!8C.!9I764C?534C!73C87;-.,!#$K)x!
i"N!F;53.C57!780!%#k!;A;3.C5!8C!S-4?!;5034TA.C503?8-;30.!98!9.8J3MB.!48!504373MB.!9.<0G,!

b.7!0G78-5;57!9.!X0;?].!.5!?4--,!i)'k !.5!?.8J!9.!C450.!G589.!748-MA.C5!9.7!3C5.004<;534C7!
E8;C5!P!-D3C93?;534C!3C353;-.!9D3BF-;C5;534CK!F405G.!A373S-.B.C5!F;0!.J?M7,!!

!

5.5 MortalitŽ ˆ 30 jours  
Q;C7!C450.!G589.K!-.!5;8J!9.!B405;-35G!P!$N!H4807K!.C!?4BF0.C;C5!-.7!9G?M7!F.0F04?G980.K!!
.75!9.!#K*x!i(!F;53.C57k,!:.!5;8JK!E83!.75!F-87!-3G!;8!F;53.C5!.5!P!-D3C93?;534C!9D.J50;?534C!E8DP!
-D.J50;?534C!.C!.--.TBRB.K!CD.75!F;7!7I75GB;53E8.B.C5!0;FF405G!9;C7!-;!-355G0;580.,!Q;C7!
-DG589.!9.!W;B39!.5!?4--,!i(*k K!-;!B405;-35G!3C50;=47F35;-3M0.!.75!9.!#K(x!iF;53.C57!9G?G9G7!9.!
?=4?!7.F53E8.k,!Q;C7!-DG589.!9.!W.C03]74C!.5!?4--,!i*"k K!-;!B405;-35G!3C50;=47F35;-3M0.!.75!9.!
(K&xK!7;?=;C5!E8.!?.55.!G589.!7D3C5G0.77;35!.J?-873A.B.C5!;8J!F;53.C57!;90.77G7!F480!
3C6.?534C!9.!B;5G03.-!9.!753B8-;534C,!Q;C7!-DG589.!9.!Ž;LC3!.5!?4--,!i()k K!-;!B405;-35G!
3C50;=47F35;-3M0.!5485.7!?;87.7!?4C64C98.7!.75!9.!"K*x,!!

b.!5;8J!9.!B405;-35G!4S7.0AG!9;C7!C450.!G589.!.75!94C?!?4BF;0;S-.!;A.?!?.-83!9G?035!9;C7!
-.7!G589.7!?35G.7!?3T9.7787,!!!„8.-7!E8.!743.C5!-.7!0G78-5;57!9.7!G589.7K!-;!B405;-35G!P!$N!H4807!
0.75.!C4C!CG<-3<.;S-.K!?.!E83!748-3<C.!8C.!6437!9.!F-87!-;!<0;A35G!9.7!F;53.C57!.5!-.!037E8.!-3G!P!!
-D.J50;?534C!9.!B;5G03.-!3BF-;C5G,!

!

!

!

!

!

!

!

!
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6 CONCLUSION 
!

1C50.!#NNN!.5!#N"#K!;8!:Ww!9.!@;C?IK!%"$!74C9.7!4C5!G5G!.J50;35.7!F;0!A43.!F.0?85;CG.!-407!
9.!#%"!F04?G980.7,!:D.75!8C.!5.?=C3E8.!<0;C9377;C5.!.5!-.!C4BS0.!9.!F04?G980.7!F;0!;CCG.!
.75!.C!;8<B.C5;534C!9.F837!#NNN,!

b.!5;8J!9.!78??M7!F04?G980;-!48!?-3C3E8.!.75!9.!*(K" !x, !

b.!5;8J!9.!78??M7!0;934-4<3E8.!?4BF-.5!.75!9.!))K*!x, !!

b.!5;8J!9.!78??M7!0;934-4<3E8.!F;053.-!.75!9.!'K) !x, !

b.!5;8J!9.!9G?M7!F.0!F04?G980.!.75!9.!NK)!x!i#!F;53.C57k,!

b.!5;8J!9.!?4BF-3?;534C!B;H.80.!F.0!F04?G980.!.75!9.!"K#!x!i$!F04?G980.7k,!

1C!;C;-I7.!B8-53A;03G.K!-;!980G.!9D3BF-;C5;534C!.75!;774?3G.!9.!6;h4C!75;53753E8.B.C5!
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RŽsumŽ de la th•se / Thesis abstract : 

CONTEXTE ET OBJECTIFS : LÕextraction de sondes percutanŽe est une technique en pleine 
expansion Žtant donnŽ lÕaugmentation exponentielle des implantations de dispositifs 
Žlectroniques intracardiaques. Entre 2000 et 2013, 241 procŽdures dÕextraction ont ŽtŽ 
rŽalisŽes au CHU de Nancy, concernant 413 sondes.  

MƒTHODE : Il sÕagit dÕune Žtude rŽtrospective, observationnelle et monocentrique, incluant 
tous les patients ayant bŽnŽficiŽs dÕune extraction de sondes de pacemaker ou de 
dŽfibrillateur, au CHU de Nancy, entre janvier 2000 et janvier 2013. 

RƒSULTATS : Le taux de succ•s procŽdural est de  82,2% et le taux de succ•s clinique est de 
97,1%. Le taux de mortalitŽ per procŽdure est de  0,8% et de complication majeure per 
procŽdure de 1,2%. La durŽe dÕimplantation est associŽe de fa•on significative au succ•s 
radiologique (p<0,05). 

CONCLUSION : Notre Žtude montre un haut taux de succ•s clinique et radiologique et un 
taux de complication majeure per procŽdure acceptable au regard des indications 
dÕexplantation, majoritairement infectieuses, de mauvais pronostic en lÕabsence dÕextraction. 

 

TITLE: A single-center experience over four hundreds lead extractions, for twelve years in 
Nancy University Hospital. 

BACKGROUND AND OBJECTIVES:  Transvenous lead extraction is a growing technique 
given the increasing number of cardiac devices implantation. Between 2000 and 2013, 241 
procedures were undergone and 413 leads were extracted in Nancy University Hospital. 

METHODS: The study cohort consisted of all consecutive patients undergoing transvenous 
lead extraction of pacemaker or defibrillator lead, between january 2000 and january 2013 in 
our hospital. 

RESULTS:  Procedural success rate was 82,2%, clinical success rate was 97,1%. Peri-
procedural mortality was 0,8% and major complication rate was 1,2%. Lead implantation 
duration was statistically and significantly related to radiological success  (p<0,05). 

CONCLUSION: Our study shows a high clinical and radiological success rate and a major 
complication rate acceptable regarding to the extraction indications, mainly infectious, with 
ominous prognosis without extraction. 

DISCIPLINE  : Cardiologie 
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