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2008; Shprintzen 2008;) | Unigue

“OT oITef, I, TTA AR e FIRE FE| (7 NEN@ I FH0© BF IERI7
20 7

“BT (TSNS & FT I01 92 55 e I<2d F@1 oF 33 e F47 17 {79
foe a3 934q8 ©F FFvFel SENEETeEd FifR@ o, [{ew @ wfT TeEed Ga@l
R SFPRFEE S THel SRAABT S THed (6@ [l SINET, ©FF SReET
QTS TFe] 346 o/ IT7 A TG A RONE FOHIT Fa1 @@ ©F
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FIE wFel CTAEE (@ 3 (330 260 I777 Feiea | fafvg w|fa crmeam a9

AOWE 8 AFFNT THfore FIS FAGI OF (F@ FHFT T@RI” — 3 =T

“OT R-T@E I FAT 6, 9] @RFel S9F (7 § 3@ 5F ©f @RI F09 2T,

I 9 7 INEE (WF JT IO 6@ I mEt @R @ o Ft A s 9=
- 4 J®RF

“BT 7 3= I AT I@ BF I@| (7 TME], oped 1R 77 FIEET I7E I
T @1 IF FN INe M F& @FFeR @@/ 17 M1° - 8§ I=F

O/ Ieoie 3 IAEST FFICT [Reg (w1 PRl == 35937 FE Qo 57 Fa0©
CTAE &5, FTS7 [ A@ANHS AGICEF AT, ©F I@F (WFHE @0 3@ | ” —
10 %7

“OF @FESE I T IE FT FE, 8@ MR A G [FIF FE FIRF FA|
OF FAR[EE AR TNFeD I@®I” — /7 =T

OF FYREOI (@FTE] ST (92, OF 7 TEFIS (6 @ I IE AR AT BF
FAE (T JCIF Sod e @ Ieew@y @17 - 18 IRA

“OT Sfod @ FT IE| (7 AR A [F T oo ZAFH 3, 8@ THF© S{E
T S e ME TF FNRET AMFSH @@ AR AT AGIFNETT e S ([T
@ FoF f&eA1” - 20 F%F

“OT 93w SIETelE: I JE! BFF E oF FNEAOR YFR qFren fod” — 25
o5

CTT

AEEfed SEF STEINT (W (®, VCFS INFR Promd 58 RfFS  (Intelligence
Quotient, 1Q) T FRENRN 70-97 TF AMF| 9% TG (FF THET SPRATE TS (FF
100-99 Q¥ fF6r F91 80 - 120 IRfFE (FHE Fole A RFow@ fAEean w1
2| 97 X (M, VCFS wwl Froma oef@d 5y @ sayg aifes seifa@s A,
I3 7 S Frog 1 FeIRs [ME MER MF | ©F, VCFS WF[E AW THEE3
fFg faffg crng ooy AF, {ew FE WO e, M @R A%k el a3 fGfe
CE R FEE A@EF 87 @ [{ew wFer Tq@ee ¥ @REers frs (9w
foq-5QART Unigue Fr8) AR F& ME, ©F od Cfiee g afefie samer
T R 1 o7 S@eW e A1 e 20 - 30 Ter 8 e fArw e g
AF TIFe [ g THT TRIMT (T (MR @ VCFS IFB (A (REAGE Qo
SO 23T NEEN FH| AT 97T IF6 (Fa (I A3 STEIIANT STEH  (Antshel
2005; Fine 2005; Okarsdottir 2005; Roizen 2007; Unigue) |

2 g CrE TR wE @FEeE Fey T, I9E 8 YNE FEE (§E@
QARFEFSIE B wHel A, [F& Sfoq sffe, g foar ¢ o @ o| T @
SOIEEF G| 22q11.2DS AF@ 50 IF 8 93] VCFS AF® 90 3 FOTAE @
FAT 96 STETNT (WA (7%, SMF OT 8 I CTAF 7ol e fAwa Ty fizet
(Woodin 2001; Antshel 2005) | I3 VCFS =@ Froma o1 Hiaste o
TTANEFEIE ST 3, OFT J¥2 M I @RI ST TG, @ CTE G071
OIWE & T TF IF|




SIME AR NI AT, B, T AR APE @
T 7| WA eI SHSTRIET 20 A A3 AT
236 3T 7 aFaF afe Iy @ Moo M|
fréerE b1 a1 eva oe o e o, FET Froa
THFTS 7 N NFNE AFEE o (@FRF Z3re] T
T (A (FRT T (T, VCFS @ Frowma cnfys
Froe e Ffofed @ ©F, I @ TOF
wFel e QA M 93 FEER OmE AT -
SR Mk fEToreR” 1 IA-TIRSF CTAF ST R
FAAT FAT 2T o fospIE et I@ ST ST
G (F© AR I FA© T=9 FE| R THOISEF
IO AP AE Fga T=fe a@eE T CrE
5o ST &1 (RGN FfSTeed CTAET (FF
TR 7T ("6 A AR SFL TEHIE A FE
e =R 8 Sjfug e I Far 9jF JEaEfe 8
Foa (W@ AG@S THFF TF, T3 FEISOE-TIIS
P13 ImE CTAE WRFel FA© A ©F Wif©
BETETE ST (W8, 9 MMefefes FEd Tafe oma
CTAE A% FHFT TN TS M ( Shprintzen 2000;
Unigue) |

5 (@ 54 TR IIT 22q11.2DS AFW 172 O [ 4 =T 3 I
o 1 9 TFEAfoF SEFT (WA (R (¥, UTE 8

BFOTR Sfowy FE TRIIT 8IF NG NG ARPS IF FRGT F6T IF (Golding-
Kushner 1985; Green 2009)| aft 499 936 (Fa @ATH AFS STEINT TS|

“O7 FPSITER ST 932 @ @R FPSEE (S (| REPEd (I &y
™ we Fa® NEI” - 4 J=F

“W SIfite STIF NG fF& TOICTEN, PE AR Bite (FT TF1” - 8§ =T

“OIF TN 9T ABFTTe TP (W@ TR FAF Sl JT OFF YT T@R| - e
RTF Ty ©F Fioa, FPIGN 32 8 TSI IS | CoPTE AFNEFE M I3
of RN (3t Pk, o3d o7 sfie wFer I@Es ([ PAfel o it @@ I
FAE wFel [FFPT e FA®I (7 94 YT AT, T ONF AR WHel (© AR IE|”
- 10 F=F

“fefel 99f6 FEE JEw MY e 996 [ew Frgsre siizar 38fE ol sifve
932 s er FEef fARsfie sw wrw @, e R@E, fae Tente of
BIET (7 (76 AHIWE Oy 32 MG AR =7 diF© 8 fie @ (37 {1 a1 2w
0% 9m®) 17 - 171 =T

“Of 23 18 FRF I, FF OF IA CNE FAOI 12 IRE@I FAQH| ©F IR
FAW IR FF N W FE T 3@SMH GCSE TAHH T T@®I (7 93 FA
IEE TS1” — 18 IJ=RA




“TF Tfed @a N WMe, Fg 8 TFF, TR NEodel 9 AGEEI o7 36 ‘A
(e TA@ IR (7 NG [TARTEAF TT@| (7 75 R (FF SF FF@ STBN G
Mafey G117 - 20 IRA

“CT SETST ¥ SFSIRE F o 93 GCSE frasay ¢ fofy o¥a s@fe o7 sifate
&, o@ R@W® & O’ — 25 JrT

“OF R SIET a3 AL MENET To© Tov @ — 3/ J=RF

JIEF TR (@FRITR

J;NEIEIT JAJAT
TIoT a@™a 9F9, TS
TERST VCFS =T faery sifis
(7T I AN (TS Ee
| VCFS AF® T 70 ToRT
T[T TIET AW (W2 I,
AR TIR 9T TUEBR SEHLF
AT FAE A FET T WO,
T A VCFS e FAT
T (McDonald-McGinn 1999;
Repetto 2009; Unigue) |

VCFS &R fFama ey
TIEIGE J30e] (@R YT FIEFC,
TmE TWAE AN FAET Sfoel
TAFISE TS SFFNGIITT
(T TETTT TITe AMETNCS
CifeTa steT 936 3T o Treie Tt

TAET TS 9 I W) I IEFEFNGSTN (T T THETHT FE) ANFNE
FAT 23|

B AAFISE TAFTNHF (FT-2A©NS) AR T fqarm ¢ TwE | IW T wE
@ ®6 e W, OF [F5 IEE @@ PN KETHES Fe) SEECE TTO e
ME AT ©f AR JIoeF JATIe2 Fa400 W IM A Frog J5omes IT37
TRET (FIAT T 477 T MG A, I8 TAIe! SF@ 7y Fu AFIET (A fore
M, B3 @ 7 T0@s T @3, o0 (F@ES 996! TN fF3fte uvg TS
FAET SPNET FAT 2| RIS TG I 22 HIeasfEm @REenR (7|

VCFS IFRGE NE JIGEE SEET I9@ST E OB ®6, 8@ SIEE ™8 8 W29
AR ATSITFOISE THFTe TGS T4 TeAd ITTRE Jolde FE,
TS FREFAT 8 A ANIASE, AT N GEEART T% HE6, SFE AMGRSTH a3
HEEGS asfbE At T[REE @ @ IF MeF T (FE@ e 283 TEN
IFFS8 @ TE, AAE AFNEF B8 NF@ M (McDonald-McGinn 1999, Carotti
2008; Unigue)| 99 & T@X®:

(CEWST 9% HE6 (Tetralogy of Fallot, TOF) (VCFS A@RGE I¥ 22 ToRTE &Y
(] IF, 93 (MG TOF (AT MT 15 (WS 25 TeRTR VCFS-=ifFw) aFH fee

HEAT (S FTeT
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THET, (AT 9F2 A 9FH VSD (T 13 W) AT FHEET TSN HAE SIS
fEa T AT AT AfeTmFel MF| AME (IFGARIT) T TS PG I
AfFE fate ME o, 9T 97 fFy T (R @ M I AR GIE ARk 7@
O (@ HET [{few wer =@ el I I @ Fd FET A, o)
CEFERY % Wb MFT 95 TORCES @ ICF SIAE M IwEZ THAONd AEPHIF
T 2T

FCEFEGS anefbs ot (af6 VCFS SiwmmE a1 15 MeRT SEd W& (WAl TF1)
TR N AN FSAN, I T (NF AH@T7 76 HEA (e A7 19 IF
@ IF TF (@ FEER 79 At @ JFF (Tod ¥ TMEA U TE IR 8
MNT FE TAIARE O TR Feale tofd @ 9799 At faws e 37 9@ a3
AHFEFE AFE NEAT FE AR (TRA AT R0E TF AT 7| FBEEGS ansfhs
At Fee MefbF SMEE @I kO APIfIfe A WA [FART 28I @RI

@@@W 761 ®f6  (Ventricular Septal Defects, VSDs) R3f¥ad ‘ﬂ? T CIET
(SfEF) IS (A TS| 7 T F& IW UFF GIF (@ OF GIEF FARS
2, T PRO TSIIRA AT A (W1 B3 JrFerd fifie =31 @6 vsd
TelFelE? % W (@A®@ “F; ©F I6 VSD WHFTS IETCNET AN (e FaAo
7Y, Mo AffTe TSI I FHEE I R a1 27|

EEN SIGESTIN (VCFS SF® O 7 MoRT FHfEF MET (W1 IF) Tolid I35F
TREF o 7% (A@F ]I oA (@7 3, (e FEW anHeTw 1@ freg @a
T (F AP0 A@ TSN (@F 27, I N NN @ PR 8 (@F [qfew oner T@
TRIAR FEI 9% FRS FGARNG THET® ToF (SfTIFEE SMF @ IR Y6 (bR
FTS! ACIET SAEA IR Ao @, TF B 936 VSD 2| THFTe T
SCATETE (FAPOH T 2

FEAF F9T (VCFS AFR[EA 6 TeRtE (F@ Frnb Fa7 T@@) JzEwar (P 12-
a7 fba W) aF/AT 97 ACTICR FTeANSFTH THO1TF 55|

SEAE (61T =6 (Atrial Septal Defects, ASDs) T3PS 9f AL RUTH M&F
TR MiE ful g 7@ a@ % (@ oW M gdke 3, I@ @ e
FEIARA A a7 e =ba 479, o JolFerd I 7 Fal, 932 97
ARFET TF 67 @I BRFSNT My NF© ME ST NN TWET PRGNS
THo 741, TWAET TeWAld SRtT NI FAT {¥gd F41, 992 R A7 &FeE w
TR FE AECHIET HENE Fo (NS S

arafos aMtE swEfRFell 12 ImeRFenEn wehs b wwiastE seRs
A0 e "6, (@, RIS SN AT [{EE 28TE FAT (I FeAq, (SEH
(A TSTT, AT (TSE FOMIFOE [RITT RS TE F, (SR A [T a1
TIAY 87T

AT TIHE N T@R AN COAIPN, @ JROT 76 I2AF1E &l
TR AACIFCIE TF T I MIAO] NHFIS TEAENAE SFfe 93 AN
AR Felle F@E; WENATE I 6 Faem (zv@d 3w @b e Fahe
A 9 Y7 @6); I Iefhs ere (93 TETe =, @@ ImsbE
TS W foafe FCoR (FI1) AHI® M 46 A1) TS| SF® farve @
@ T& BYPIE 95 @ T97e W NG BFTeb TRFMG 2, o ©Ffetd 75
R3IF HeTe] (WA fate M|
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O
af6 VCFS-1 SAGE TNEFETeIR Jolfde (Fasfa 136 FE 0¥ 70 Ry a7
e (YR =@) @A J1 (FE] TGS ATeIFel NF| FIVE 474 Y33
FIIGATET AR AR Ioed AT @ ME| NI RS I 20
SETIAfAT 3TN AERT  (Velopharyngeal Insufficiency, VPI), I VCFS-4 I&@ I
70 MeRT G (F WA IF| (SCEMHIEHEZTE AfFTfT Jysma 8 asRE SoF A=
TEE e 8 IRECR TRFfaeTag S alfll T 9% afF3W @R w6 q0, o
SFTeb Werd 3% 3T 7 93 VPl ofd [© MEI VPl A3 Soae Wl (=
OF), 936 FRFA TN (SETRIEEIE (A= TRCMGINET) 2" So@a Nfrme
@ MA| FAAS FAF3 OFfe 0T Ty IFerd afde 2 a1 T T JF wEE
TE AFM0 HIF (@ IF| GO HOT (FH6 f77) 39 =[G, I3 STEA O tofdq
OSSN ST [P0 ST aF@ BT T 97 99 VCFS-a aft A A (W )

TIoT ©OF] Proms My (W7 (W8T ARHE NI TN 956 FIFT e MA| VCFS
AFE FATE 25 ToRT NAEF 230 TN Tgar ME (TG, 779 OFF e (3@
B @G V-IPhed AT o9, R O [oe N )

@AV IGR SF© AFeRFel AF, OF TR 97 M@ I FE 93 F@ owd I
AeE ANE I@ CTAT I, IF T O I AMGH S @RI I 7@ MG (WA
FFE BT 9) |

@11 AfeEE FHer
A@F VCFS IMFB AT 8 g 9} @1 afo@my Soel JFiol F[E IRAE
TEACE (ST I®T 8 (76 PFowa (F@ @157 Sfe@N $Hel o J@F (SoE AqFe
RS 8% TET fHAfEe 7 a3 w@s 9% At smfiwerd a1 syl Sepifie
IFE© MA, IAT PFeE F§ 718 FA© M| AT THASF TEFT 1 7 @ A
A@E T 92 PFrama AT, SRAE KRENT 3 RAF RENE FB2 AFE T8IE T3]
@R NF @ e IR WF W, O @19 AN FHel TAHT FAT Oftw A
% @ BT HJT ME, OF SGEE (I ANSEFRGCT IR NS & 57T
@8TT (F@ Fodo] JAITT F9 Ofvw, I (TR Fog @5 @y TNow SFex
T FA®, ©F (F@ MRe oyda A ool Sftw| @fFEen 8 335 o
MY Tafe 7@, 5@ 5y Fr8 triT ¢ 71937% 28T TE3 IR o G| &7y g
OInE (@1 AN FHOH HGfod FIAE AGRENST (AT AHR 2T, (THA JOTRT
SIS MRS (I Unigue -7 SI6S STWOTE & (W7 (S102), ARG 3MIRF
YEPREGICRT (R@ (FEEGA AT 61 A3A7), fefofien (s@a fFg wnem 7o
TEFT T AW @ TRBAT), AR (TN G (Ifefie Ifry aRa@s afF) (Smith
1998; Sullivan 1999; Davies 2001; Sullivan 2004; Unigue) |

FRETSITIRAT (FIEARIES 6fS)
TR @S (57T 8 (fFfF FHFEE SO 9@ FEPER Joe SFf| VCFS-4a
AFE AEFAS @ Frog F@ FTECREE M@l Toid THE o 0F, o7
AHFRS I Frog N RETHECINAT (A3, Je FEADIEE AT FI A1) (@41
TF A7 FTE @6 FrovE @@ afmer ¢ e M@, 93 8Fed @@ g T©
MEA ARSI (IF B &1 J1 3[¥ 3 IARE [/ ©F Ao © A Hga,
FEIe AR Frog FENIEE W@l @S FAT 7@ 92 NI TEARRIFS IEE
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IeIAFed FIFCE W, I MEARNRIFS TJEF ( parathyroid hormone, PTH) AT aFfH
RN T3 FE| FISFAER ANRN© FH FANIGE Hal Te1fF 7@ I, 93
@EfFer 8 SIma o SHfEE MER 92 ST (WF OTF 80, ©@, 5y P e
Gl S @ FEA TECE TREH T e A XS] SANASE J© AR
IAMT 9F A G T FE ST I @A© M| PTIEA T7I6! WNF ShFe] 3T
FLFFNT TRCNFEACHIE AT Toell (W] (R, TN A3 ST TS (©
A AT A 8 (ABETE IRCTFTECIRAT QT o A&, ©F Fq76! 0P 92
SAATT BT AF[AT ﬁﬁ? $1 (Van den Bosch 2002; Repetto 2009; Unigue) |

fFof 8 s[aart
VCFS-1 IF@ I aF-DelArT fFrod (g fFofag séa a1 saade 7y fomer
I, TTRATIFT, IEQ AFMONE Fofd yF© TE, 1 Foflm a9 [Fe @ MF,
@ Fof (ON@-3SEEEN) A7 (e MF (WS Ja Jadfe (A@F Sol o
fFofag e gafike 23, T Fofar sfo Fae @) omer, @7y Fog sEafE
WEHEAT q] TREEW o9F FAF T AF© M| (Wu 20023 Unigue) |

Frgfer
VCFS aIF® g a3 Me33% Terd wwR AR r I3 fAgE oree
TRCIFEACHRT T2 AFEF FET qF© &, S&@ VCFS-a7 @FEen @ Ay
THO@T STE o7 TFS 27 9T TR I9eIEF EEG Fonba T IF 4@ AR
SET AEE TF BF @ NF, 9% A T 47ET “TFed @ T8I X6
(@ BF IE SFOF WS W w945 Aoy 730 @ M@ @FEen fFrog
(W@, SYWF NN AR SrmerE fomEd FE I

Wﬁo
VCFS-4 (51T ey ST (@7 M| 492 7 9 T@® % 91 (oE @oag
Fearl, (6 o6 &%, @6 GF, IAREE & (FENERT), 93 [IETHN, @&
F TR OGN Sord @, IREF e 71 T9FF e @@ @@ @I

T

VCFs SIw® 3y g T9d afeqmael M@ SIGEE THET 37 I9Hel oae Tarda
FIAE AR WS 2 (F 3E F7 SEw sfofew i) | Psm 33w IoE
T T & 93 @15 ASEH el TFe 8IF IR AT F T 5F 7@
T ©R, F IWEIT I JB AITNE 2N THFIS IR W ©F, FHHE Gy
©FF SO AIFE, 8T AFIFHel IO (J© AE, I FN I 8 O [FFCER Ty
o SFTl NI TGl ©R, I F W TR W, ORE AGF ST FEF TR
(6 (96 @6 (SfoEr™ 55F) IN@ET TS e NEF| Unigue a3 a6
frog @@ AR TFMe GEHE FRIEeE (A -ASaw T3rfe 20 Toa13
fAent F31 @& (Unigue) |

G AR FFA
VCFS-9 (TFWST ICTFFT AFelFFel THFT a6 97, 9 T8 FA8 a7 o)y
IEPHIET @O o TE| NIGEE STEET I 26 (TFwad Trel (FIfersfis),
OF 9FF FCTFINOS AFePel (T (Fe M| Aefe FoF, oAfofe T N

16



TIAT SMET, FMET MO (TR A TF, 93 FAA3 FAT3 TEA Yfi T0SFR
AP (BT TN (I FSHEACEINT) fFaTerm @ NF 93 ST AFFEIET T
fofess sar 731 3y Frog eied 791 @ I 9Es P8 9o 1 I (@ [
F@SAF ST NI TN 9% AR sejed @1 a6 @FF & FoMers, I 8 (e
ST IFSIIFeE FHE WG E, ©F @FFSN (F@E2 97 WF FFIT Jo@ NF|
98 SR fofFss sTEere (A BRE I 992 /91¥_T e (Ser f[rE ot
30T FFXF FE FAT IF| Unigue I3 FFFOT FoF 3 NIF G617 aNed SIEF
5 IIFE @1 MTT ToIF AMKEF 357 S IW (Ryan 19975 Unigue) |

EIEEIR
35 TR AT I (FRFNO, I VCFS-a AFW Unigue 97 F1F foa-5gdrT
g Far @A IF AT At FREHE FEEEES SEY F9 @RI AW AHTea
AFR/IYFT YT TR 9% I 7=l Fa1 (I@ ME (Ryan 1997; Unigue) |

e
O 9B @ WA AW Unique 93z (ITSFE FOIESE SoF (F@R (W1 (ST
ﬂi Frowd vite TF A, Sfefe uied o A3 IAPRIB] Hed Aol N
TN 3 a3 e vited IT (@8F AT I [ArHerd 8Fw YA (Ryan
1997; Unigue) |

@AAEE IS
VCFS-a & IHIGT A& @90EF (RGATGT Olﬁl\‘blizwm SINESE (WAT I1F, A7
AR (E@E (F@2 @ 2| TIEF TGS ST 39 (FebEeiosy (e a1 Jmn
F@FF) | I AT TeRFeIF [AE a1 90, 8@ 726 %0 AETCIET TN ©f
AT AT A3, ITRCTNGIN (@ TFIOR RGeS F7) BOnI6s MTR
WAT T (Ryan 1997; Unigue) |

TACE SFF Sepif¥e NFE 479 YT FAR N7 (TR (Unique) |

ISR

VCFS-1 IF®B fomd Tfese wFel 32 THgend (e 23 a1, IF HE emd
Sy IFT FAT AT N NG (OFT] I T IF| O (WH THIES ToF A3 1E
FYARTGIS 92 TSN AF6 FFT e M Fodr sngas *fFfee J{@er 9 g
WO ST SEeIF Hfbe, BIvd WoiR @ IFEENEY FE| VCFS-3 AEe Frear
TR AGF, TS, AT, AfofAe FTIIFT 27 4R GIOGT SSEFT (SIT|
TET A2 oG “UGE VI TONRE W, IS MFF I 9 AT smeFg afs
Sfefe faeamiTer 8 aNfe awfd F@ (Vogels 2002; Unigue) |

ﬂW\? VCFS-a 9> |@ ﬁm‘)("ﬁ RGN (CERE! (bllnIHl: QIQHN\‘JISWI{EFI I\bH\‘Jl\bISI
(Attention Deficit Hyperactivity Disorder, ADHD) T8I HJTe] NEHET Famwma CRRIR @&
(W1 TA| 22q11.2DS AFW T 9F TOIART (¥F AEF P87 ADHD MR IET ST
(ST VCFS-4 S P8 8 FUTEmE T T 14-45 oRY (F@ AN CoFER
fOTOrETET el (W] (5T®, 992 AT A6 (M@ 11 ToReE My =y fF5fne sifbew
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TqE TE® (Fine 2005; Antshel 2007; Jolin 2009; Unigue) | frsx fafig wifwr
IR g ¢ SCFASTE (VAT AHIIA @ AR AASAT ATEAT (TS AT
ol Srow IS @ M| IW3 VCFS-9 A (@FFer F8g apadse s
fSfFsTT oywa a@™e I 1, 5y afer@ma IquE ADHD SIEF T NHIed
379 Fa7 (W@ M (Gothelf 2003) |

FOTE 3 MPITFT ST 22q11.2DS-3 AFW W TANT JCHI TN (INF
fFmeger, SEsl, AICITe TS [STored, e 9 IRETTE forsimg %

CERICGEAR G @ A& (Yamagishi and Srivastava 2003; Prasad 2008)| ad ERE
TaE FE (MREFON) [{F0E (§@ VCFS-@F 6@ 879 asme JFyd F1a
fReiE fofre a1 T@®I

VCFS-3 IFR® fFCTEama ME SEsl 8 fFger Al (3w, 1 2o (wF (T FH:HPe
932 FSfe AERE SR Sffe SR emd J@y O 8 [RAge wifde awe
SR AT (T (Swillen 1999) |

RTINS FNENS [GTS6IE (Obsessive Compulsive Disorder, OCD) XET 4F HA@H
S@oSfe MEF T, IF @FET 6 SE RFE TaRege g (SIFerE) AR
R @S T JEFT PR T SAGAT (F ) FAT T 9% Roq THITI 43
SEF ST FAT AP0 TEI (R (MR, AT IF-POIART ATTRIFTAIF M&F OCD foeeT
(Gothelf 2004) |

O @ 9F 4T@F TENE IrnSive o, I [{Afed qq@s T@vE Sl §®
FE, 97 W TAR JEPEE (SRS a5 fFg (=1 3 O I I¥AE (@R) 97 =+
o Y (@ REISEN oy 77, CI8TNE Fef Fo F41) | Fensamg B
MHFT® 3§ (TFT ABIRE@I6F GIST) 93 N@ABS (AFE (TS Folfel oS
AT (=) THI@T TN FAT W (Bassett 2008) |

JROTNE STere1d  (Bipolar Disorder, BPD), I 36T MIfAF-SEfe SN A LIRSS
foeet, ST TSt AT 9F TORCTE M (7 T FT 77 Fa7 2| 9% Sp[Fed
T REE I AANF JATIR FFRIF AEI6 (TN FfE FAA3 A8 S3HH, S@ore
1 RAERG CONS AF, AAE FAAS MET 8 [T @ M| 92 GO TS,
T FEF T (WF FES AR TG A WO M, THETS LH-SHEEE 5 AT,
SIfefe FA I, IMETIIT 3 IORFTS AL, FIH A6, 972 fBaT 2@
AT AZ STF F©l SANGE WO J& @ T AANS ALNSfF (REmmfr a1
MfeET) THEGe e Sy ' e W, IF WM T@® e 91 ARG (e,
MERTel, RIS AFYTIF IO e MR A, SAfear 31 afefe T, a3
T A7 AR 8 FIARREEYE NAET 96 Sfefie SIFIEFi—asq THEa NEE
SFPT TR BPD-97 fofFst Namaere sya sArmenfir awe sfige J1 (XRPE e FAT
2T, T EANE Ao o ARReEs STesE ftame 8 Iy T THISET AT (@2
A FA© SRITST FEF (Jolin 2009) |




I3 VCFS-a SIw® @FEes IEa Fensar a1 IReEE STersE 23 a1, ©33
TR SASEE QT O AANF (A J(F I 25 8 (@71 ©R], VCFS-2 A+
T Ted TANF @OF T THIsfE o e s&m 31 & Fa Iedy,

e TREF @R @1 e 3 fBfFST 8F Fa1 IF (Shprintzen 2008 ) | VCFS-4

STREOTE [BfESTT THIET TENe o a@8 X 20 9 ARE (CARE Ja) FHF
AT 3Y FIRET TARA (78I T@® (Graf 2001; O’Hanlon 2003 ) |
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(@RS SAR) Y, e oqr 9T Bl 99 ®*E a@1” - 3 IR

“OT 33 IR 3@ ME| (7 7@ T9F, A e 5%, 93 A@F T (@1

A afefie T@EET 31 ave @ Mo oF fFy AfNg 7 d@m, @E, IT @A
SEEN, fo0, a3 (BNE FAT I a1 T6 T4 ofF ©F RF WF|” — 4 =T

‘ST O JEL, FE 3 NS FOIEA ), [FE 93 7 37 CRIE 8 NAEF @

TOm—8YY, (T 9 TG 28T AFIR 9@ IEE TR FE®R! 7 Wfo)2 qA@F 77
PR ©F a¥w8 5 TEEE BT =7 -~ 10 JRA

“BIF (FIF8 AGIITS ST (F21” — 8 FRF

“OT M@ & YT (FEF 8 9N @ ME 9T THETS o4 2F| OFF TS TOIET
FATS FYAS (T FON ¥ IFI” — /1 FRF

“TEHFISTE ©IF (O (P ACAITS FIHT (72, IM3 MM A 7 {770 7@ Mo—
=@ (3F T wET (BN IF FA1, GRE e FAL, (T TA© AHFH FA—IR
HAWE A6AT FE — ©F (7 932 N7 Y32 FIR 8 fFFe x© MEIT - 18 IR

“TH SABAT NHATS S, SE@ 1@ 3T PTANEEG (N (7 MAPFSNI 51T e
FEI” — 20 T=A

“OFF FOIF T AT FNEIHS BNSFE| oF FfH
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@:ﬂl%
FFFre (e FOIESE 93 Unigue 937 ©XF SR, JRNHFE NHTFTS
FofiFerd I3 FelF IAGE qG|

VCFS 9[&d JEIIZ5T

A@F A@ITE TG @A IET VCFS-9 AFE@, I3 O N AE@ P SIHIe
AR BT NI@T (@197 [AfTT 9F2 ©FT e MES (T S VCFS IAMR| ©(F,
g @R VCFS-9 @K TRITFOE (FE8 97 J8TET Al J[PFed foq e
M ATFF 50 FOE 70 I@s @1 ITV (@7 FEFOT AR TG IFST 80
IEd @ I VCFS-a AFKE T@ITF T@&T  ( Shprintzen 2008 ) |

Unique SoTWd &Y 22q11.2DS-4 AFE 19 39 J¥ITF J@EA| aF 18 I7F ITN
TF FEFH GCSE HFF T @@ 4R I$NE 936 FA FE@ SCONAT FAR|
OF (I3 IABITTS ST (72 I3 (F 2OTNIE 2© ME 93 ©F SASTAA 3|
AMEFST 19 T2F IPN JIF WFT 8 AMEIFFT 9% MR N [TFIOT (ST 955
20 T2F N (O f&dle A (T TF FE® IR IoN@ [aweas e I
To® AR AFGT AFES FHRT ROTE 95 I=9 JSANE ATFH FAR| ©F I IO
T v P fie @, 8@ 939 9 FeF| o ed F7 T Wi,
frg 8 THFEI, 9F2 AGEET ©F VAR JoW II9, AT (7 I3, e 3 AP
SIFTATTI ©FF 3309 Hfa® I TA® 932 ©F (J3 ©F Y33 IA| 21 I=F IACT (7
IF PNRFE oA ROE (G SO&, IF S I 8 Iy sfswey ea1 of
FE@ g AfFed e 13 @I Tom AR sfime [{ew siRvmes fraws
e TR ROTE 318 F906 5| AF6 25 TRF IR Az FrgFam Gese O
TG FECA| fofd Frg, Thie ¢ RERE o 4k OF JfeTEs S, 8@ Sfite
ST TF—BIFT- N N KATRFPR (T @ o7 8 A1 fofar snfaer a
ST Ge SEREE| fSfd 136 TRH-FT @ T FEE@A, IONE aF6 (@O
TRCRF RNE I8 I A3 G2 A@FF| fofd TR 9537 236 A6 T I
T 9P @EE NRC RS suys| fofa Sast, [Rger 932 Sewsie aMmaie
IR 31 FRF I AFSA AR FE@ FFOGOE (@FH T IERA AR BT 3
Frg R a3 AR "o Tow FEF| FeTEA CF e fofd farew goe sF
FET IR TANS ACHI TR 3 ARPTHNEIET Tofod TYAF | ©F NIRRT SIETl,
3 fofd TRiTe@ IF @ NFEy SIra Fae e fofd @fifeT™ e
SIETACH (AT @ SHERIRS JT6d), S ©F FoF w3 93 INEHS BHFF|
fofd RIS B g 43 IG-TREMHF 8J¥ 979 FA0T ( Unigue) |
VCFS-a IF@ 78 O TEIAEA 3TF FAT 9F STRIANT (VAT (MR, ©NH JET 8
TeRCTE J(werel FeIF f&e; MW 50 ToRtE Ffadel TNEIe! Teie X foe; a7
AF-DOITRCT T CTAT S[FAT & a9 8 TektEs 55 F3 Nq@s TR J@e
CTATA SOY[RHT fiell 22911.2DS-2 SMF@ 19 I TFIIFE 9Wee I bl M0
STEFNT (7T (510, ST THIEF @RIST 3 AAFTAPRFS IS SI0E SHITHGH
QTN FH B TSN IER, ©F NS, (NAF AFeerer A CH/FoE TSR
(FTEAT ST RF TSI IFA (Henry 2002) | AMEIH STERIT (NI AGITHOH
Tom qfE faam Fa1 2@ IE TOEF (@157 [Ff@F 7@ VCFS HAT Mo aR
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AT IGGE 20 (FF 52 I=F I 19 TF AQIET M I R-TOIIRT TRFT
T FEMEE, I T MFETR JRA GEE, I TR PN NG T agen@ e
ﬁ, faarreEst ax: IS8T (McDonald-McGinn 2001) |

VCFS-3 S®R TPIIFOA @ STIINE Tvon I8 (Fa XN ST (S6ad o1
16 (7d) (Chow 2006) |

VCFS IF@ /G A& IET (@ 9© IAETm] (e ?
AT 9@ 3G Fderd J@ Tie AN, 8@ aFew Ifea R azk sfaEe
ST A FE|

22q11.2 9@ & STEFel

VCFS-97 @ErSfe e 93 9% 9df%e IFM8F O@a Mohed Hemed| VCFS-4
AW AT 90 MoRT ARET (H@ 22q11.2 TFE T 3 Mb PR PG I Ao
YF, (TE T 30 (@ 406 f&F A& (Lindsay 1995; Carlson 1997; Shaikh 2000) |
AT TAR RSN g8 APT (Typically Deleted Region, TDR) I 2J| ©&, oF
&% @A (F@ TF 1.5 Mb IFMEI (G T FPIf¥e WMF, I A HF@I ISP
fSfera @1 I, I 9F 246 &I TWEE FE (Fernandez 2009) | 22q11.2 AFEH
fEferTEg AFT 8 AT VCFS-IAF THISEE o1 TfFe FI9 (63 F97 WX,
OF AT TG (@A MM TTF MW IR ©@F, 932 e a1 sAfFaEsfEm
A3 @R fomel TEFeE (73 IF|

VCFS-(F AF3 STOIAeId (ARNE Ty SAIFA] JNMaF Tafo AT a0, IF ME
FA® 22q11.2 A¥E G @ FfeEa @ I@T71, T[Ty wEFE Gaseng g
SER, IR XqEA 87F ANeere TAFIETS SHITA| 93 AP 30 (W@ 40f6 oew
SRSEE @ axE pfers e e o@, aEEsa fAEET sEeT @
(FER 22-97 a6 fAfte @, 78X/, TE@ MeIR e 93 Foms awe
@ERET THER (W IHIEA PM6, ©Ff H6], FoF JNRIF, TITME I AR [@
FEASAET T6fe) T WA | 78X/ W A% (onfew tefiw e ¢w, I 9w 6
T 1 (T-box 1)1 f6-FF (T-box) SRAMET FASEN & o7 B 8 ooi-ToyET"
@ o SFT THFT TG FEI (T J¥ 8 WeF R 8 s, FTHEIR IWH
T, FA-RFQ@ 04, I VRAN 3 TEARNRIAGT Fol IF ol [FFeE e
f6-33 1 (T-box 1) SfFeX IE N FT W @ SEIAH 37 =60, 7BX7  foe
fSferTal AT VCFS-a SMH® AT 25-30 TORT AGE (AT T0E@H (@2 A7 &A1 3@
@ TBX! THER STE ST FRES, 4FE FR aF| FY M@ @17 (= (F
a3 f&5a% R (HF BT ABITTS FHHI8 (7T fite *ME (Prasad 2008; Scambler
2010) |

(FIENER 22-97 932 IAPE IAMFe IAEH0 &, COMT, I IB8IM3 IABATTS
T 8 WS TOHA Sfocterd JF Iaa IR T FA© NRFO] FA© A&
(Prasad 2008) | COMT f&d af6 aTomy (SfFF {A@T (73, IF T FGFT-3-
PIRTEHIES ( catechol-O-methyltransferase ), I AFFE 8 i Bre SHT A
@F TqEE COMT R i T@®, Wd NE SIEs-5={$e SM6a q6he (wl
™| COMT f&aa fSTe TGO 93 VCFS-a (AT (W3TT M AGIATS AT
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FET I FA© STEFAT AT T@®R| AP, A@FSEN FeIsrs 8 SFa=Eisre

IR, IF @PFSHER 3@ SoE], 13 ISR {FEeE §fF fAdEe ghe a3
HF] FAT 2| ©@, HFN FH W T COMT f&Fa @9 2q0NE@d  (TNF 3CENEA) ST
MTEF (73 F@, T FONT 8 ©FT IIET VCFS-a FENF (FICE Tl gy

F@ TMF (Gogos 1998; Gothelf 2005) |
PRODH f&%8 22q11.2DS-4 (W4T (W33 AGAMTe 3 NANF FIHE NG J& NI©
M @F AT Progh R Iifye, SIE ME TEEST (FArge FAF ST (74T

T (Gogos 1999) |
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B3I FAHF Aol Tofe (W7 IF (Stark 2008); A=GT ZDHHCE 932 GNBIL —TF

o2 FETEEE o7 fFe @ oNfde T@® (Liu 2002; Paylor 2006) | f&frme
38T 3% APET Afofae G838 VCFS-a9 ey @Y 8 ameE @t same 9y
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T AT S (@, VCFS-a7 R @REE s wilt R (8f) e FET faeNee
TEINE Ty SFFTH IR SITEd MIAMSF TRG FA© WRAT FA@© M, ©F a6
Tavifa oRSfaF THe fofFiwm i afEefie 3@ an awes, @ &g &
TPIE RS O AT WfFR @R g M 5T 9| (@A AR @R

T a1 Seftifs fAdEe aRR s fase 8 SfEETe TTmEsfiEs sier Wl

BT (P9 "G ?

22q11.2 fEfer@ft @9 T@® e T AfSORE (FENET TAF FIT 5 56

T TS T @FFST (FEE (90 ToRtES @ @w) 22q11.2 e =% 3w
ToT AfeeA@ET (FENE TOAF AMF| (SHGAToa A& de novo (dn) JIE AMEE,

T oY N AQA' | De novo 22q11.2 ffer TG o2, T4 fFer-sre w1 1T
o] PR HET T @FE AH{T6q 56, INAT FIA3 I3 AFF 7 EF @
ST 8 AfSFIRT FAT T 9% AFIGAT @ M (Bassett, 2008) |

I A 10 TORT (F, Frer-Fed T (FAT I9FSET VCFS U@, 97 fefd o1 ©F
STRIE MET TR FECA | VCFS—I7 S I AP THAST S ST SJH 2T
AT FE (BM TN 972 AFNET TS WS feHSIF FFPT NT, BR A@S 5T
Prer-er Iees M 91 (T o 93 ISW T@®, ToHd 91 omd Somg My afe
e W Y wAF 22q11.2 P (F@ I @ (FEEE (3@ AfefTe
f&ste ST J@ AME, I AHEHTO Fel-TeF A (FIE IFHES (TS
ST ToF B 56 W@ AT TEFre 3% AT, IME FEEHG FEEET
T 2, (T 96 (FENEET [ &Gase Sme 29 I FE| FIET 93 (@ (@I
sFeyf fase TAvE ERMA A1 Sfefie @1 W, SR TEETe Frer-Nrem (@A
MRARE T RITEfTe T (731 AT AL, O@ O0E TS AT TIHTEC [FRET FAT
© NMA 9F T IFMEF (FOEMEH Hoe [EAHG FHEET Y7 &7 73 3fe 500
T M aFOES A6 (W AW, AR, WA KRy Sepnfad 1 @6 30 qwwas @&
AeF 9% YA FHCENETES TR

feffrm@fe I @F T de novo (3, a6 3w e ¢t 7@ =ifeems e
A (@I R FEA ;T 22q11.2 e go@m oz a9 Fg a8 T8 e o
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AR AT T FIGE@ TR FAT IF A7

a1 fF AT Toe ME?

VCFS—3R SESb TSR NEEN] fFrel-Ned (FeNEeNes JT3E 399 fada 3@|
I FE THHR (R IF T ToF Prer-Teor (@Een e, ore a3 e
TAAT Tol NERA] e FA| ©F A0 Hi NEEA (¥F IF F fer@fe Fror-smem
ST A R FF @I T TR G TowE, M3 Frer-Ter @ ensms
TefIF I N 2W, ©J3 OH @I AFR@ TONFT 23AEF N TERAT (@
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Rare Chromosome Disorder Support Group
The Stables, Station Rd West, Oxted, Surrey RH8 9EE. UK
9: +44(0)1883 723356

U n | e help@rarechromo.org | rarechromo.org

Understandin; g Chromosome & Gene Disorders

Max Appeal
f&-of =™ (DiGeorge syndrome), VCFS 4Tk 22q11.2 f&fera-a anwm afFamsens
ST NFF SIS www.maxappeal.org.uk

(FTETEN 22—99 3!333\9]? AP R[@F Sy ARIAO]

www.c22c.org/

JEANEY, National Health System (NHS) A0SR 22q11.2DS-a AFW FfGWE I
a3f6 FfET® IFH (FFE (Personal Health Record) Wofd @RI JFAMEY 22q11.2DS—4
AFE Ffemd o (@ IFF6 [{emPe =@y [owe Fae sam areg aawm
@@ FaE am T o araE Faee @Enie Saet e TEEd|

TEAfEF %, S 932 TAFSF &5 Unique-a (@WE Fpe |

Unique 936 Wess N3], JT (T NIFMH TS RER TSI Sou 3 SoSfTa
TR fada F@ AfFEITe 27 Ay I MR, SaR @ ANmE SFINREG PIF A6
srae foe: rarechromo.org/donate

AP TRAT FI0 ARMT TRAT PP |
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O, 97 Y G2 T (T VAT (12 SN0 SR [TTAIE W B I O AHo I3 I |
G2 fTFTETnio B TS BFSS “R—Nea {75 791 (Guos T, fBfFSST & F%y TS Sied
0T RIS Bfo® qFGH (1517 BFSHT fRTTaa ST Al 1| AFTH ST 92
GBI TNt TSN BT R f[IH T AR | G2 W Unique FIRT STHS 18 T
A6 (G, *fAGIGUA (Dr Robert Shprintzen), Velo-Cardio-Facial Syndrome International Center,
Upstate Medical University, USA, T3 (RCeTw fw. 1 (Dr Helen V Firth), Addenbrooke’s Hospital, UK
A2 TP NG| A (Professor Maj Hultén) BSc PhD MD FRCPath, Professor of Reproductive
Genetics, University of Warwick, UK &TRT 2011 ST HTeTfo® 20021 (SW).
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