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22q11.2 Duplication Syndrome with Persistent 5th Aortic Arch
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First described in 1999, 22q11.2 duplication syndrome has a phenotype similar to that of 22q11.2 deletion syn-
drome. We present a case of 22q11.2 duplication diagnosed by fluorescence in situ hybridization (FISH) analysis
performed to screen the genetic background of a rare congenital vascular anomaly, persistent 5th aortic arch.
This male infant was born at 36 weeks of gestation with a birth weight of 1,770g. Dysmorphic facial features
were noted, and echocardiography revealed ventricular septal defect, atrial septal defect, persistent 5th aortic
arch, aberrant right subclavian artery, and persistent left superior vena cava. Ligation of the ductus arteriosus
was performed at age 13 days. Comparative genomic hybridization (CGH) microarray analysis revealed that
the duplication was located at a typical 3-Mb region. Although persistent 5th aortic arch has been reported in
patients with 22q11.2 deletion, this is the first case of 22q11.2 duplication complicated by 5th aortic arch. This
case demonstrated that a gene dosage effect involving 22q11.2 could contribute to the development of persistent
5th aortic arch.
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22q11.2 EAREMEREE 1999 FICHIO THE S NIRET, 22q11.2 RISEBERHCHEM L 2 LBz 2
9%, 5 KBRS EFEOBANE SRR & UTTT > 7otk FISH M2 T 22q11.2 EEERERE & 2K
SN RE G TS, JEFNEEI. BT O — A THE BT & OB R RIBEDSMER S N T
7o, 1EfR 360 0 H, 1A 1,770g THA L7, RFHIESZ 2 L, OT 3 — CRRALLZE bR R,
DEHRRRAE, 55 KBRS EE, G#E FEIREnEE, £ EKBIREKEZE Nz Hil 131
BIREREMNTDbN Tz, A7 07 LA CGH Mi&x TIN5 3Mb OB ERH L Tz, 35
KRR E5RIE 22q11.2 RIJEMREECIEME N H 20, HEERBHCAOF L IEFNEARBID D T T
H%. 22q11.2FHKOBL T ORMNFLE D 5 KBRS EFFIEIC LG LTV 2 ATREMA RS S Nz,
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22q11.2 EMIEMRREE 1999 FEIC WD THE I Nz
FEBHasst LOEIRBET ¥, 22q11.2 RISEBRECHED
U7eRBR (BRORE, HEH, ORE, BWRL,
MRS, FEBFGER S L) 22T 5T LA
BENTWVA Y. 22q11.2 RISEGRE L LT % & 5%
FlOBIEFENEENTVEA Y, ZERIIZHET,
WERE DAHIRERE I & E 2010 b2 RABAE LT
ZHIETHZ Y. DINERHIERTRELATSE
W OOHETH DD, 22q11.2 RIJEMRREL LB &
BEAMEL Y, RECH 5 KBIIR =852 & 0F L7z Bilo
W3, SmE, 55 KERSEKOTFEMERE L
T{7> 7z FISH Mi# T 22q11.2 EHIEMREE L BT S 1

Pl d 5.

E B

B BHE 36, ORRIEORRE. HRMER (7
HINVEEERE, XA 2V TEORICHENR). TR
17 BT FHLIC K D FkREZ T LTz, G 34,
FISH (13 %, 187, 21 HFHEMA) dWVWInd EH
THo Tz HEIR 34 HIC AR AR HRIE &L E R IE
SEZfRR S Nz, UEEE 36 38 0 HIC HARA D THIZAE L
7z. Apgar score 1 77fH 4 5, 557fH 9 sl HE{AEH
1,770g (=2.2SD), & E425cm (—1.5SD), B
30cm (—1.4SD) TREOMIRMEHREELEZ /R LT,
REEER LB, JRORTEESS, ARMEEE, RIS
WS, R, NaiEE) (Fig. 1, SHEOHERIC
BX UMD Al 215 72), AT ERTEAL, ks S ofth,
GIRBAEIFRRE RS, ARGEMEHIENGED SNz,
MRS T AV D LYE a7, BTy &
AR CHIRER IR T X /2. DL I—ME T O=EHR
/R (BERRES 3mm %), O HRRRE, LK
IREFEDRED SNz, FRAEOLERZE 2 A KBIR
WEFT L, AL &AL TR 9 % “Double-lumen
Aortic Arch” 2 L TWe., EARHEINR, AHEET
k72 73k d % BN O KBRS 255 4 KBRS,
MOKBIRS 25 5 KBRS & HIWr L7z (Fig. 2A).
it CT CHHEBROFTRME SN, A8 FEIRIEE
4 KERS, &5 KBRS OGREZRD SEGHL TH
7z (Fig. 2B). @R ZPASHERIN R <, IRA LA
EHMET U728, Him 13 ICEIRE &N Tbn
T T A CRIBMEE R I a o 2. iR IR I
FLATRE L 72 0, ZOE UTAREINMG b iz 7z Hils
55 1TIRRBE L 7z,

BRNRBERSBFEME $£3HE F45

Fig. 1T Dysmorphic facial features of the patient,
showing round face, broad forehead,
hypertelorism, wide nasal root, shallow

nasolabial groove, and micrognathia

There are a nasogastric tube and sheets around the
nose to protect the skin.

RSB L R R KBRS RE N D > 772,
22q11.2 R 2K i it B O FISH & & (22q11.2 fF 1K,
TUPLEl Y1 —7) Z{7- fz45H, TUPLEl 71—
T 3 M FTBRIE T, 22q11.2 EEEMEEE RS 1
7z (Fig. 3). HEEHIPI 2T 277 L1 CGH Z
fifT U7z, ZOREH, ##IE Low copy repeat (LCR)
22A 5 LCA22C 7 &5 3.0Mb DI T, TBXI &
LFEEA TV (Fig. 4). WHIC 22q11.2 HEERE
Btz d 5 REARNI R, POARRE S KT TTH
%. WdHEH7THH (BE6MH) ORRTOLER
BRRAE, AR E &I EIRBASHEID B % DY,
{A# 5915¢ (—2.58D), & E64.5cm (—22SD) &
RERENRE L T3, FRITESEMEE 4D A,
RO MEE 7 hATH - 1.

z £

b bt fhk 22q11.2 SO PR 0 FE AR BE T X
4,000 HAEIC T ABREEHEENTVS . ZhicH
U C 22q11.2 FEIK OO M B 42 13 1999 EIC #) & TH
HEINEHBNH LOROERETHO Y, O
FEIEREDYHRLE RSN TVE Y. KRR
22q11.2 RIGFEMRRE L FALIL TH D, K phreEEs,
SeorEEE, R ERETE, SeRMBOMERE,
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Fig. 2 Echocardiography and contrast cardiac computed tomography of the aortic arch
(A) Aortic arch view of two-dimensional echocardiography. Double lumen aortic arch with both lumina patents. Inferior
arch was diagnosed as 5th aortic arch (arrowhead) because both arches appeared on the same side of the trachea, as
opposed to double aortic arch in which each arch is on the opposite side. (B) Anterior (left) and posterior (right) views
of contrast cardiac computed tomography (CT), showing persistent fifth aortic arch parallel to fourth aortic arch. RSCA
arises from the dorsal side of the aorta as the fourth branch. aAo, ascending aortic arch; dAo, descending aorta, LCCA,
left common carotid artery; LSCA, left subclavian artery; RCCA, right common carotid artery; RSCA, right subclavian

artery.
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Fig. 3 Fluorescence in situ hybridization (FISH) analysis for detection of the 22g11.2 microduplication
There are three signals of TUPLE1 probe (22q11.2, red signal, arrow), and two signals of ARSA (22q13.3, green signal,

arrowhead), indicating 22911.2 microduplication.

SHTERABIREA R, IEN, HWREBAER END
%Y. BENMRNEDE U, {17,
FBRERZ, R8BSR, TADA, BIERME L
W3O, EEHEFOBME LT, AUE Q%
HE TT, KREICHES> THEWVEICK3), TRV
i, whEE, IRRREE, NARMER, IR, B
MTEIGE, HREAL, WAV, M7e, moA

o, NGRIE, SESRSE, NEER EDHISNTLT,

22q11.2 RIGEMREREOBE L 575 % Y. B O EIEE
FEIAR <, 22q11.2 RERFEMERFD K 5 ICZFEATIE 2 FF
BEANIECT HIERE WUK, Felind D2 W 2 2264
IIEIFIERE OMHOROEREZITToTc L THBME
NTZNIEBIE WD, 22q11.2 RIGEEREDZ < 1Z de
novo T %M, 22q11.2 EHEIEMREO L ETHK
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Fig. 4 Array comparative genomic hybridization (CGH) profile data, showing 3.7 Mb duplication on the

22911.2 region

ZNERDRD NI L VS HENDD @, BEhY
RV VT EITS FTORBERD—DEEZDBND.
KR O & LIS DD, SRR TE
B D, S REFOEIEN F 72 XS ORI RERE O
REFTIERIDHRE TN TS Y. AIEFICIEmHIC
BFIhsoREMIAENT, Binhy o) U7
oI R OEREIC I FAEME S NE - T2,

22q11.2 FEAESEERE T E 22q11.2 RISHEBERE & [H
BRI R DIMEREORE I &L, EmPkE L
F32EERAEIMIETH BN, TOHEIZK25%
T, 22qU1.2 RIEMGERED 75%-80% & L9 % &
DI T EEBHIT IR MSBIRG RSN E > 6%
< (59%), Fallot PUSE, FRBIAREMIE, MliEhiR Ik
%2, KEIRFIEAE, MISEAO= BRI, KB)RAE
AENE, KENIREEWTE, SR RKIMEIRNIER ENEE
iz 7. 22q11.2 REEBRET & MSEBIIRG R A%
< (75%), ZHICHBLIAMRTH 7Y, — /T
VBT BIEREREDZ W (12%) 758, 22q11.2 R
KEMEREL OHEE B 5. ABIICH S NI 5 KR

ARNRBERSBSFRIME £3BbE F45

ERI 22q11.2 RESEREETIIMED H B0 >,
22q11.2 FHEEMERE & OB OHIIEIRE S NTWan
22q11.2 EHEFEMBERE O WM E I G 77 RIE TR
T EERWz8, ZWicid FISH (fluorescence in situ
hybridization)” ¥ MLPA (Multiplex ligation depen-
dent probe amplification) WHWSENS. BEDT
MIEZICEN, DNAEREEHEHOREE ZHMTE 5
MTEAMTH S EMESNTVS Y. Array CGH
(array comparative genomic hybridization) (&—J&IC
LR DT LRI O 0 ¥ — 82 b (R2K, B
e MRS HIE T % /515 T, IERDREIEIH TIIM
HTERVHN RO —HOREZHRE T 27.0M
MEEDFRIEICIANNT WS, ARERITE ZOH FATEN
RENT. —F, BaTrOa—HZE ba bk
R DWN IR TE RNV E VI R H S.
22q11.2 i, (EHE GRS (ow copy repeat,
LCR) fHIK & WO N B MEFHARA 2 LT
T AFE(ES %, LCRIE 1kb LA E D E & T 90% LA
L oOMEMZEDEYIT, 7/ LhARZEEDE
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FEZ T LTV, TO LCRICEW TIER T
GrHAMAEZ BN EC S T LT, 22qll2 REZE
TWREEIECR EEZ SN TS, LCR22sSA D5
LCR22sD & T®D 1.5-3Mb W REEZHETURT L, C
® 3Mb F 7z & LCR22sA /»» 5 LCR22sG & T D 6Mb
MEEZECRTVHEMTH 5. ATl LCR22sA
/» 5 LCR22sC % &35 3Mb D BEEN A S, BEHR I
EIAEETdH > Tz 22q11.2 RIIE MR 0 5 £ B e
e LT TBXI B ARG NTWVAD, Thid
LCR22sA-LCR22sB ORNCIEE L, #0000 FAIC
BIFBERAX—HTD—DTH53. KEHTELID
TBXI &5 2 BTN ELE L T2 kick 3.
U AW T, Tbhxl 1340 X TOE
PRHIBRTE BT #5402 = 00RO i i SR A o3tz
EEMUICEE KRR L, ZORKITMHEBIR
WO RENCHED RN RBZFIET 5 T LD S
M ->TWV5. FEE, Thxl KIE~D AFHENIRE
BRIERAE U AT MG ENTVSIED P, Thxl
OWRFILE F R OER LR R 2 4
TEPMREENTWS?. F£7- Thxl 1&, #fRiMEH
K TdH 3 Sema3dc &/ L CLMN AT IE 0% E
EHGLY, KBRS & ZO0RERBICEEELT
WBEEZLNTVS Y. AflicBVTS TBXI
LT OMMBIRBIOFER, 5 5 KBIIRSEE>L#HEE T
BRI R E 2R LTz  HERE NS,

—J7C TBX1 B 1723 75V 22q B i D H D
RIEFTTELT, MSEBIARE IO 55 2 6
UTIERI BRI ENTE Y, TBXI B FDFEHIE
5T TdH % DGCR6 O BN HE T & .OME BED
FRETHENDHEEMEETNTVS Y. DX
IR IR FODIMEFRAEIC EDO K S ICBE LT
WAEDNREAHZENZ L, SHBOBHDRNS.

f: )

55 5 RENIREIRIE 22q11.2 ROSEMERE TSR E D
HBH, BEEIEBRAC AOF U IEGIEABID D T T
H%. 22q11.2 HIHOBZ 7 ORIEF D 5 KB
SIRTEFIEICE BG LT B ATREMEDV R E Nz,

B

XA 717 LA CGH %ZfiifT L TV I 72N TR+
ERR A BB FERE > 2 —, NPO AR OA -
BRIy Y )b a, RBEERICHEI N LR

MR
HAVNREER AR 2 2 D328 B FIRHIRIC BT 9 2 BR FEIEH D
Fh.
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