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! ((!

D-! D-! T9[ThF9[Th[Q;bTHeeeHHP;bbFHGTdGI^;C!+(! ;hb!XM! +!#()*)# 4/4! ?XE! BHPBT! BHPBT!

J+BB45"&%# D-! W![CT! ;;9FHhF9FTQ-R;;P;GD;bPW-R;;P[TcOHI^[C!+(! W!T!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

)*5H3!)#

D-! b! ;T9;;hFQFGC[GTCGFFPFGCb[eCFTFI^;C!3'$! H[H!nM! D-! 4/4! D-! R?lU! R?lU!

D-! HCH! m.F;hF.F;hFQ[;C;[HCdeTP[;C;cHC;cGI^GC!+(! TG!g+! +!#()*)# 4/4! D-! BHPBT! BHPBT!

D-! W!FCT! c9F;h;;9FFh[QbbcFGdecP;GFdFdF[FI^[C!+(! FH!XM!
&)3'4#)3)4$!
%9(#1#M&%!
3'$)&4)1!

/(#! D-! BHPBT! BHPBT!

L"-H5&&#
Y<9:6Z#

D-! D-! ;;9;Hh;QcHHTeHTcPcHdccGdFI^;C!3'$! FFe!nM! 3'$)&4)1! 4/4! D-! U_?! U_?!

D-! D-! ;b.;[hFQ[dFdb[HPHTFTGdeI^[C!+(! cec!nM! +!#()*)# 4/4! D-! U_?! U_?!

D-! D-! b.F;hF.F;h;Q;TeceT;dP;bGdc;eGI^[C!3'$! ;C;!XM! 3'$)&4)1! D/4! D-! U_?! U_?!

D-! D-!

;.[dhF[.[dh;[!Qe;G;;THP;c[[eTFFI^;C!+(! eCF!XM!

+!#()*)# /(#! ?XE! BHPBT! BHPBT!;H9;;hF9;FQFFFTFH;ePFdFd[G;[I^;C!+(! H!XM!

;H9;;hFQFGT;;dbFPF;Gce[e[I^;C!+(! Tbc!nM!

J85"9'*#
Y<9:6Z#

D-! D-! ;b9F;QHH;b;[HFPHHFGcddTI^;! [b!nM! D-! 4/4! D-! U_?! U_?!

D-! D-! F9[;Q;bFeTGFHeP;bFeTFF[cI^;! ;Cee!nM! D-! 4/4! D-! U_?! U_?!

MA""-BB3'"#
Y<9:NZ#

;F! Og! d9F[h[9FHh;Q;[dTF;;cbP;[eH;Gcb;I^;C!+(#! [!XM! +!#()*)# 4/4! D-! D-! BHPBT!

;;! HCF! ;T9;[h[QFec;bc;HP[GFFd[bTI^[C!3'$! HGG!nM! 3'$)&4)11)! 4/4! D-! D-! M%4#4!

;[! HCd! ;d.;;hFQFeF[cGd[P[GGecFGeI^;C#+(! bGG!nM! +!#()*)## 4/4! D-! D-! R?lU!

;F! [Cb! ;b9;FQ[;ceG[dcP[[[;cHb;I^;C!+(#! ;C[!XM! +!#()*)## 4/4! D-! D-! R?lU!

;H! [CT! ;b9;FQ[;eFeedbP[[[F[;b;I^;C!+(#! ;C[!XM! +!#()*)## 4/4! D-! D-! R?lU!

;F! TCe!
FF9;;hFQ;bGH;TF[P;ece;ddeI^[C!3'$!
!;T9;[h[QFec;bc;HP[GFeb[TcI^[C!3'$!!

[!XM!
F!XM!

3'$)&4)11)! 4/4! D-!
D-!
D-!

R?lU!
U_?!

78"H&!#
Y<9:6Z#

;[k;! TCe! ;9F;h;9F;hFQ;HHTFdeFbP;HbcFHFGbI^;C!+(! [C[!XM! +!#()*)# 4/4! D-! BT! R?lU!

;[kd! HCT!
H.;dh[.;Th[FQb;TTFP;bTGbdTHI^;C!+(!! ;bCH!XM!

+!#()*)# /(#! D-! BHPBT! BHPBT!
H.;Th[F.;;Q;bTeGHGHPHeGGe[;HI^[C!+(! [;CH!XM!

;;k[! HCd!
c.F[h;Qc;GG[cHPee;cGTGI^[C!+(! ;Cc!XM!

+!#()*)# /(#! D-! BHPBT! BHPBT!
c.F[h;Q;G;HHTebP;;eGdFddI^;C!+(! ;Cc!XM!



! ()!

;;kd! [Cd! ;d.;[h;;.;Fh[Q;HedccTTP;dceedbdI^[C!.'$! ;Ce!XM! .'$)&4)11)! 4/4! D-! BHPBT! R?lU!

;Fk[! HCe! FF9;;hF;Q;cceHc[TPF;HdH;;eI^;C!+(! FCd!XM! +!#()*)# 4/4! D-! BHPBT! BT!

;[kF! [Cc! FF9;;hF;Q;cdT;d;HPF;HdH;;eI^[C!3'$! FCc!XM! 3'$)&4)11)! 4/4! D-! BHPBT! R?lU!

;Fk[! [CT! FF9;;hF;Q;cdT;d;HPF;G[FFecI^[! FCH!XM! D-! 4/4! D-! BHPBT! R?lU!

;Fk[! HCe! m.FFh[;QdHdbGGdPc;[;c;GI^GC!3'$! ;Cb!XM! 3'$)&4)11)! 4/4! D-! BHPBT! BHPBT!

;FkF! dCd! F.FTh[.F;QHFHHHPHd;;TFG;I^[C!+(! Hd!XM!
$&'451/7'$#/4!
3'$)&4)11)!

/(#! D-! BHPBT! BHPBT!

;FkT! c!
d9Fd9FbQ;dF[GFdcbP;bGe;;FHGI^;C!+(#
c9FFh;9FHh[QebT[GGcFP;HdFeHGecI^[!+(!

cCd!XM!
He!XM!

+!#()*)# /(#! D-! BHPBT! BHPBT!

;;k[! T!
;c9F[QbbdGbdHTPbcG;GG[FI^;C!+(#
FF9;[h;9;[h[[!Q[ecbdFG;PT;;bcFdHI^[!+(!

HGG!nM!
;;!XM!

$&'451/7'$#/4!
3'$)&4)11)!

/(#! D-! BHPBT! BHPBT!

;Fk;! bCT! F;9FFhF9FFh[QHFT[c;c;PHcGeG[;bI^;C!+(! TCT!XM! +!#()*)# /(#! D-! BHPBT! BHPBT!

;;kd! H! d9FFh[;Q;;cTFceF[P;;e[[beTHI^[C!+(! cGG!nM! +!#()*)# 4/4! D-! U_?! U_?!

;FkF! [Ce! ;T9;;hFQFFbdTdFcPF[FGceG;I^;C!3'$! HGG!nM! 3'$)&4)1! 4/4! D-! U_?! R?lU!

;[k[! [Ce! ;T9;;hFQFFbdTdFcPF[;e;GdFI^;C!3'$! HGG!nM! 3'$)&4)1! 4/4! D-! U_?! R?lU!

F9BA==&'#
5**Y<9:6Z#

;[okod! [hT! c9F;h;F9F;h[QbeFbeeG;PeFoG[coGTTI^;C!+(! ;FCc!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

;Foko[! Thb! T9;Hh[QcHFeeTHcPccoHTGoH;FI^;C!+(! HCF!XM! +!#()*)# 4/4! ?XE! BHPBT! BHPBT!

;FokoF! dh[! FF9;[h[QT;;Gec;ePT;o;e[oFG[I^dC!+(! c[!nM! +!#()*)# 4/4! ?XE! BHPBT! BHPBT!

;[okod! HhH! T9[ThF9[Th[Q;bdTdFeGdP;cGodcHoTd;Ij;C!+(! HC;!XM! +!#()*)# 4/4! X/&$!4%! BHPBT! BHPBT!

;[oko;! Hh;! ;[9[HQ;;[GFcG[FP;;TGTeGFGI^;C!+(! F!XM! +!#()*)# 4/4! ?XE! BHPBT! BHPBT!

;;! HhH!
[.Fdh[.FTh[Qb[e;HP;GFeT[b[I^;C!+(! ;GCF!XM! $Q[pTI!%9(#1#M&%)!

3'$)&4)11)!
/(#! ?XE! BHPBT! BHPBT!

T.;Th[[.;[h[QFd;HFPFe[FGdHGI^[C!+(! FeC[!XM!

;F! dhG! e.FHh;QTeH;GdGPcbTdTGdI^[C!>4! FCc!XM! +!#()*)# 4/4! X]?q! BHPBT! BHPBT!

;[! Hhc! F;9FFh;F9FFhFQ[ddTcHFHPHGccb[HbI^[C!>4! HCF!XM! +!#()*)# 4/4! ?XE! BHPBT! BHPBT!



! (*!

;F! The! FG.;Fh[.;FhFQdTHddTTP;;cbHF[eI^;C!>4! TC[!XM! +!#()*)# /(#! D'#55'47)! BHPBT! BHPBT!

;;okoF! Hhe! FF9;;hF;Q;cceHc[TPF;HdH;;eI^[C!.'$! FCT!XM! .'$)&4)1! 4/4! D'#55'47)! BHPBT! R?lU!

;FokoH! ThF! ;b9FTh;9FTh[Qb[;HcGG[Pc;Gee;cTI^[C!>4! bCe!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

;[! Hh[!

;c.;;h[F.;;hF;Q;[;bGGP;FcceTdeI^;C!>4! ;FCb!XM!

+!#()*)# /(#! ?XE! BHPBT! BHPBT!;c.;;hF;Q;FceceFeP;Hbdd;d;I^;!FC!>4! ;Ce!XM!

;c9;;h;9F[Q;cTFecT;Pbbe[H[dcI^F![C!>4! TeCH!XM!

F;! The! ;d9;Fh;9F;QT;TcHGT[Pd[;;HG;;I^;C!>4! ;;CT!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

;F! [hc!
H9[;hF;9[ThFQ;Hd[G[F[HP;eGe;ddbcI^[! HHCd!XM! $QHp;[I!%9(#1#M&%)!

.'$)&4)11)!
/(#! ?XE! BHPBT! BHPBT!

;[9[[hF9[HQ;GTTeGFcTP;;T;GTFebI^;! eCT!XM!

;Fkd! [hT! ;;9;[hH9;Hh[Qb[;Fd;FTPeGdcGcGHI^;C!>4! ;bCd!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

;FkT! chG!
H9Fch[9[ThFQ;[eH[;dcdP;e;;THFbdI^[! T;Cc!XM! $QHp;cI!%9(#1#M&%)!

.'$)&4)11)!
/(#! ?XE! BHPBT! BHPBT!

;c.;;h[F.;;h[;Q;PH[e;GHTI^;! HCH!XM!

;HkH! bhF! ;9HFh[9H[QF[Td;F;cdPF[bFGT;GHI^[! ;Cd!XM! D-! 4/4! X/&$!4%! U_?! U_?!

;[kT! [hc! T9;TQeTdFTcebPed[dHTcTI^;C!3'$! b[c!nM! 3'$)&4)1! 4/4! ?XE! U_?! U_?!

;[k[! Hhd! H9F;hF;QbedTb[FePcGHdcFbGI^;C!3'$! c;G!nM! 3'$)&4)1! 4/4! D'#55'47)! U_?! U_?!

;bk[! bhT! ;c9F;h[[QdGdGeGGdPd;GFbGeGI^[C!3'$! H;c!nM! 3'$)&4)1! 4/4! ?XE! U_?! U_?!

;Hk[! HhG! m.FFhFQ;G[[GdFFP;GeH;dT;I^[! d;;!nM! D-! 4/4! ?XE! U_?! U_?!

;FkH! Th;! ;b9;;hFQFeG;;e[bP[G[dFH;[I^[C!.'$! ;C[!XM! 3'$)&4)1! 4/4! D'#55'47)! U_?! U_?!

;F! dhG! d9;dhF9;dh[Q;GG[THHHbP;GH;[bbccI^[C!3'$! [Cb!XM! 3'$)&4)1! 4/4! D'#55'47)! U_?! U_?!

;[! HhT! ;b9FTh;QbFeceT;dPb[[ccbc[I^[C!3'$! [ee!nM! 3'$)&4)1! 4/4! D'#55'47)! U_?! U_?!

;F! Th;! ;T9;;h;9;;hFQFGHc;bGFPF[;e;GdFI^;C!.'$! FCb!XM! .'$)&4)1! 4/4! ?XE! R?lU! R?lU!

;b! bhG! ;T9;;hFQFFbdTdFcPF[FGceG;I^;C!3'$! HH[!nM! 3'$)&4)1! 4/4! ?XE! R?lU! R?lU!

;[! Hhe! ;9F;h;Q;HdTGd[;GP;HbcFHFGbI^;C!>4! ;C[!XM! +!#()*)# 4/4! D'#55'47)! R?lU! R?lU!

;;kd! dhH! ;d.;;hFQFedTFeeeP[G;ecdGGI^;C!3'$! THd!nM! 3'$)&4)1! 4/4! D'#55'47)! R?lU! R?lU!

;c! [hb! ;T9;;hFQFFc;T;GdPF[o;e;oFG[I^;C!3'$! [bd!nM! 3'$)&4)1! 4/4! D'#55'47)! R?lU! R?lU!

;F! [he! ;T9;;hFQFFbdTHFcPF[o;beoeHcI^;C!3'$! H;T!nM! 3'$)&4)1! 4/4! D'#55'47)! R?lU! R?lU!



! )+!

;;kd! [hc! ;d.;[h;;.;Fh[Q;TTbeFeTP;co;;FobbdI^[C!3'$! FCT!XM! 3'$)&4)1! 4/4! ?XE! R?lU! R?lU!

;[kT! HC;! m.F;h;Q[;eGTT;GP[FGbGdFGI^;C!>4! ;dT!nM! +!#()*)# 4/4! D'#55'47)! #47#>)4$! BHPBT!

;8&(#
Y<9:6Z#

D-! FCd! T9F[h;!Q;;TdeGecFP;;d[;HTecI^[C!3'$! GCdF!XM! 3'$)&4)1! 4/4! l4!7/(&5!
U_?!&)71'55%!

M%4#4!
U_?!

D-! FCd! ;d.;[h;;Q;HCe;GC;Tc;dCTGcC;F[I^;! ;Cd!XM! D-! 4/4! ?XE! BH! R?lU!

D-! FCb! r9;;hFFF9;;hFF[QFGFTFGTT"FTcd[TbdIjG!! TCd!XM! +!#()*)# /(#! D'#55'47)! #47#>)4$! BHPBT!

D-! [! m9F[Q;GecF[;ebP;;GFTF[[[I^[!! GCH[!XM! D-! 4/4! D'#55'47)! U_?! U_?!

D-! [CF! e9[;h[Q;;[;bbcF;P;;[THHeecI^;! GC[b!XM! D-! 4/4! l4!7/(&5! U_?! U_?!

D-! [C[! FF9;;hF;Q;cdHccTTPF;cGGHb;I^[C!+(! [C;!XM! +!#()*)# 4/4! D'#55'47)! BH! R?lU!

D-! [Cd! ;T9;[hF9;[h[Q[G[cd[ecP[Fe;TbF[I^[!.'$! FCT!XM! .'$)&4)1! 4/4! D'#55'47)!
U_?!&)71'55%!

M%4#4!
U_?!

D-! H! [9[[hFQ;GTHbbdF;P;GdHFHHbeI^;C!.'$! GCeT!XM! .'$)&4)1! 4/4! D'#55'47)!
U_?!&)71'55%!

M%4#4!
U_?!

D-! T! FF9;;hF;QFGb;dcbd"F;cGGHb;I^;C!>4! ;!XM! +!#()*)# 4/4! ?XE! BH! R?lU!

D-! TCF! FF9;;hF;QFGb[G;H["F;cGGHb;I^[! ;!XM! D-! 4/4! ?XE! BH! U_?!

;+"5OA"&)#
Y<9:6Z#

;Fk;! HhG! ;b9F;h[;QH[TeFH;GPHHFGcdeGI^;C#+(! d;d!nM! +!#()*)# 4/4! ?XE! BHPBT! BHPBT!

;FkF! Hh[! FF9;;hF;Q;eGF[cG;PF;HHGT;HI^;,#+(! FCH!XM! +!#()*)# 4/4! ?XE! BHPBT! BHPBT!

;FkF! Hh[! e.;[h[9;[hH[Q;[eebP;H;;HdHd;I^F![C!+(! ;[d!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

;[kT! ;FhG! c9FFh[9FHh;[Q;GTee;F;GP;FHeTG[deI^;C!+(! ;e!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

;[! [he! H9Fch[9[Th;Q;[de;F[[dP;cHFT[FTFI^[C!>4! Hb!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

;Fk[! [hT! FF9;;h;9;[h[[Q;d;;HFHHPT;F;;[eFI^[C!>4! [HCb!XM! +!#()*)# /(#! ?XE! BHPBT! BHPBT!

P<A8!*# D-! W!dCT! ;T9;;hF9F;h;QFFbbGHF;PHT;TF[b;I^[! FFCH!XM! D-! /(#! D-! BHPBT! BHPBT!

!
!
!
!
!
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Titre de Thèse : HYPERCLARTÉ NUCALE ISOLÉE ET ANALYSE 
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RÉSUMÉ 

Objectif : 
chromosomiques, notamment de trisomie 21. A la place du caryotype standard, les 
couples se voient désormais proposer dans de nombreux centres une analyse des 
chromosomes par CGH-array en cas    

Méthodes : Nous avons étudié les résultats de CGH-array analysées au CHU de Nantes 
entre janvier 2021 et janvier 2024, prescrites devant une hyperclarté nucale isolée, sans 
aneuploïdie détectée par FISH interphasique ou par caryotype direct. 

Résultats : Une variation du nombre de copie a été identifié dans 9,2% (12/131) des cas 
: 2 aneuploïdies rares, 3 variations à pénétrance incomplète et à expressivité variable, 6 
variations de signification incertaine, et 1 variation pathogène héritée. 

Conclusions : -array 

du résultat. 
 
MOTS CLÉS : hyperclarté nucale ; CGH-array 

 

ABSTRACT 

Objective : Increased nuchal translucency is a known risk factor for chromosomal 
abnormalities, especially for trisomy 21. Instead of standard karyotyping, couples with 
increased nuchal translucency  in their fetus can now benefit from chromosomal 
microarray analysis. 

Methods : We studied the results of the chromosomal microarray analyses performed at 
the Nantes Hospital between January 2021 and January 2024, which were ordered 
because of an isolated increased nuchal translucency without aneuploidy detected by 
interphasic FISH or direct karyotyping. 

Results : Copy number variations were identified in 9,2% (12/131) of our cases : 2 rare 
aneuploidies, 3 variations with incomplete penetrance and variable expressivity, 6 
variations of uncertain significance, and 1 inherited pathogenic variation. 

Conclusions : Our study highlights the interpretation difficulties of chromosomal 
microarray analysis in this indication, and the importance of medical information in the 
prenatal context, when prescribing the analysis and delivering the results. 
 
KEY-WORDS : increased nuchal translucency ; chromosomal microarray analysis 
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