- 1982 -

FMBERKFF® Acta Universitatis Medicinalis Anhui

2023 Nov;58(11)

W % jE BT ) 2023 10 =09 11:44:39 M % 3 R34k hitps . //link. cnki. net/urlid/34. 1065. R. 20230929. 1234. 031

Beckwith-Wiedemann Zx

YRR i R

BE  Beckwith-Wiedemann Zi & fiF (BWS) & —Fid 4 K
FEIG e 5 B, SO kR 11p15. 5 IXKIREIE L A
RFRIR A, WKL FERINEF NERES G (B
BT O A B O B SR R R TR B AR LA
B RGN B B4 . BWS B2 W 3 E AR R AR S i R
JUA I PRERIY R LRI 7™ B 12 W 77 4E — i R M, B0 38 5
XefAH & SCHR 1825 5 704, X BWS IP=RTIZ Wi 72638 .
X887 Beckwith-Wiedemann ZE-&1iF ; 4, Fﬁﬁl@[ﬂ[,%%ﬂ
I ; AL )

RESES R714.55

XERERET A XEHS 1000 - 1492(2023)11 - 1982 - 05
doi: 10. 19405/j. cnki. issn1000 — 1492.2023. 11. 032

Beckwith-Wiedemann £ & fi ( Beckwith-Wiede-

2023 -06 - 23 HzIk

BT L E K E SO R THRIE (45 :2021 YFC1005303)

VE# BT R BE R R A=A — W B B i ™ R &S 230022

YEE T B, A
WO L Bl FAEEEI, 5HEEE , E-mail: yuanjing_ahmu
@ 163. com;
PRI , 2, B0, EAE B, B+ S0, ST/ E-

mail ; wlj69513@ sina. com

ZR & AE7= B2 BT BY Il PR 2 R

i iR F A

mann syndrome , BWS ) & — Ff i< B A= K 1 IR i P Bk
T8 Dy R B B A PR, 5 R A 11p15. 5 XK
AR 3B A% B WL I5 1 S 5 B SR A A S R P ik S
WA, PRRAE" ) BWS ZHE LN 1/10 000 ~
1/13 700 , 38 1 4 B 4 58 £ R (assisted reproductive
techniques, ART) ZEORIYAGILE BWS B I A 44
ZZARILIE N 10 £57), BWS HA I RS ik,
BERBUOYE T BB RGP R H e
FRPRITIR B A= LR LS IRIG TR R 20 1855 . BWS
HA WG 2R, 11p15. 5 K452 Epid ol 1
(imprinting center 1, ICI1) P4 B H19 f1 IGF2 K&
IC2 P84 A9 KCNQ1 ,KCNQ1OT1 ,CDKNIC, % 80%
) BWS f#JLTE 11pl5. 5 IR A 2 Topg ' Ho
1C2 X3 AT H FEAL B2 (loss of methylation, LOM) £
LT 50% FR) R, ICT IX 8 A4 3 B T 34K ( gain of
methylation, GOM) ZJ LT 5% ~10% %, IR
P B % A% 1K ( paternal uniparental isodisomy,
pUPD) 2y UL T 20% 1) /2 3, CDKN1C 2848 24 I, T
5% MIBURTE BWS F140% 1 Z KB AL TR, 756
IR R R Y E RS R BWS B T2
85% NE AR, 15% R F AL w6,

[22] Lee HJ, Im A R, Kim S M, et al. The flavonoid hesperidin exerts
anti-photoaging effect by downregulating matrix metalloproteinase
( MMP )9 expression wvia mitogen activated protein kinase
(MAPK) -dependent signaling pathways [ J]. BMC Complement
Altern Med, 2018, 18(1): 39.

[23] LuZ, Xia Q, Cheng Y, et al. Hesperetin attenuates UV A-induced

photodamage in human dermal fibroblast cells [ J]. J Cosmet Der-

matol, 2022, 21(11): 6261 -9.

Jangde R, Elhassan G O, Khute S, et al. Hesperidin-loaded lipid

polymer hybrid nanoparticles for topical delivery of bioactive drugs

[J]. Pharmaceuticals ( Basel) , 2022, 15(2) . 211.

de Aradjo Andrade T, Heimfarth L, Dos Santos D M, et al. Hesp-

eretin-based hydrogels protect the skin against UV radiation-in-

duced damage [J]. AAPS PharmSciTech, 2022, 23(6) ; 170.

[26] Imokawa G. Intracellular signaling mechanisms involved in the bio-
logical effects of the xanthophyll carotenoid astaxanthin to prevent
the photo-aging of the skin in a reactive oxygen species depletion-

independent manner: the key role of mitogen and stress-activated

protein kinase 1 [ J]. Photochem Photobiol, 2019, 95(2) ; 480 —
9.
[27] Chung BY, Park S H, Yun S Y, et al. Astaxanthin protects Ul-
traviolet B-induced oxidative stress and apoptosis in human kerati-
nocyles via intrinsic apoptotic pathway [ J]. Ann Dermatol , 2022,
34(2). 125 -31.
[28] Martinez-alvarez 6, Calvo M M, Gémez-Estaca J. Recent advances
in astaxanthin micro/nanoencapsulation to improve its stability and
functionality as a food ingredient [ J]. Mar Drugs, 2020, 18(8) :
406.
Hu F, Liu W, Yan L, et al. Optimization and characterization of
poly (lactic-co-glycolic acid) nanoparticles loaded with astaxanthin
and evaluation of anti-photodamage effect in vitro[ J]. R Soc Open
Sci, 2019, 6(10) : 191184.
Opris O, Lung I, Soran M L, et al. Efficient extraction of total
polyphenols from apple and investigation of its SPF properties [ ] ].
Molecules, 2022, 27(5) :1679.



M BEMKFFE® Acta Universitatis Medicinalis Anhui 2023 Nov;58(11)

- 1983 -

BWS it i /B i R B BEA 72 W, BWS [
PRALPUNA T T IR PP AR R R 1, T
B i U4 2R G AR ) AR B VR i 4 P 45 g 7R
RN TALIRA BRI ™) B, R 2250 61 T8
AU SULEIIBES W, L, 7 AR 2 B BWS
FFHEA T I AL 0 L B0 B i i AR Ak PR A i 22

#£1 BWSHIlERER
FEARRIE (BRI 2 43) REFE (BEAMRRE 1 43)

B FRIL
JBERgZ T B 21 B
i 00 1 2 FoKkid L ek R

CHCHR SO R T
PO LA (FES > 1 A SRR (42 <1 )
WS

RSS20 ML S BSOS 25 6 40 M
WS 2 75 B B BESCULIABE 500 4D T

) AT | R U S
2 M9
JFE iR
JBeati A B

Wy =4 oA TGRS BWS,; 15> =2 70 B DA T
SEPIRN  PO> <2 SrRYBE AT E P ZOR s 3P4 =2 4 3
PRUASE I I P ) £ 72 F S 32

1 BWS B7=RIi2 W

1.1 —RAENKRE  EIR PR IME # iRk
A4 . G 25 F (alpha-fetoprotein, AFP)  B-A
25 B AL PE R % 2% ( beta human chorionic gonadotro-
pin, B-hCG) . ¥if & M = B ( unconjugated estriol ,
wE3) FHMHIZE A (inhibin A) PG & 5 H TR
LRAAE 18- =K P BB T A . X 4 F Il vE
EhREPKE TR RE S BWS 76T RS
HABPY R 55 R O0 T AT BB B T BWS 9 R0k
B, LT IX 4 BT b 25 0 B S T s AIG L BE
Ty, AT RAE SRR 14 J5 A B BWS' L UL %
fifi A BWS f45 SPE JF AN , BWS B 7 i
TS WHE N T MEE

1.2 FRBERE KRZHBWSHUETEN/ER
Wt B RO R R B2 B R Y, (H = wif iR L2
Bt A ] DLUR B SRR BWS IURHE - G145 5 BE
BRFE OB BERZ ) EKkE 2 BERJL B, HAl
A UL AP A 455 T 488 18] S5 % B A R U 28 o
IDFIRAR K B AN 4 I A M i O AR S0 LR

AR LR R B AE Y E A PR AR B
SR AR SRR AR A, T UK S S R E (B
FLRJL I BE B ) B— A 3 SERRAE I W > U oy
fECEAREZ B B RE A4 BRI
AR EANHE G R R E N R R e 15
BT HS W BWS,

Shieh et al ") & T-X} BWS IR R - K A i) —
TBIFFE ] | R RE B B 2 d 6 UL L e 17 R B S
FI, & IR BE R A I (] B B L EORLATE TR,
Hz S O AR 18 A, I Ho AR R 1009% 15 315k
52, HARVRAE 2275 S U g 0 I 2 B, DR ke, %o 1 48
S IR BE BRI A6 ) LEA T 4 S8 75 W | LU K i
RS ARY 6) 7T 68 1 LA HA BWS {RTE, A 10%
~20% WIPRSL VR RZ 1 i L2 902 W BWS,
RETFHA LA, LW RE B mt " . BWS
s B R IR N Z — ik 50% B iR L2 bt
Wik BWSH?! {1 B A A AR M TE R L Bl
KW, MREREBUL B A RBIGILL 20% 112 B h
BWS'™ A B R UL B4 IR BE B, L TG 4% 1) TR
KRB ANRESHZ B BWS I HA ¥ &S
PV T BWS R LRGSR R
A2 BWS AR .

1.3 FEEREGN AR TR A
BWS J55 SR B A AE BWS AH IR 1 S5 S BAS AT
AR AR ABEL BWS IOTEOL T . MRYE BWS HIAE
PRI, T AR A S M 2 o e O U R T T
(' methylation-specific
probe amplification, MS-MLPA ) A £ Il E[J {2 .0
DNA 4 HUEAR K- | G (o fA A% 4 53 B vl A6z I 2 (0 44
wE G B, DR L2 3E (fluorescence in situ
hybridization, FISH ) W] 5 1 % € 44 (1 i i 2% Fn 5
vARRE , AR 22 555 (single nucleotide pol-
ymorphism, SNP array) % 52 15 8 42 ¥ 1) ( short tan-
dem repeat, STR) FJ ¥l pUPD KA ARt g
AR T [ 51 43 AT ( chromosome microarray analysis,
CMA) 7] & I 4 D1 %4 4% 5% ( copy number variation,
CNV) 85 5B 2k i FEBE M PEBT, Sanger I ¥ %) CD-
KN1C FENPEAT 522 73 B &, B b0 DNA H &
P52 BWS e WL BOR L], B MS-MLPA #J
[RIIXF 1C1/1C2 #EAT I BEALPPAG A CNV RS, B
TAAER BWS B —Zeb il it i ik T i = mi
LW R 28U R ], T MS-MLPA X it &

multiplex  ligation-dependent



- 1984 -

M BEMKFFE® Acta Universitatis Medicinalis Anhui 2023 Nov;58(11)

A G A1 2y 3 S BV E v O ik PR AR S A5 1 T v
G, MS-MLPA A I 45 5 B4 I A B FERR BWS 1)
Wi, HIEAEIEAS AT CNV B % B35 R 5T San-
ger PP HEAT CDKNIC 82270 Hr .t T & WA 77
TE AR 7 vk 24 v] R Y AR B 25 R . Baker et
al "™ (g —TGF 52N R MK 4% B R 10 R 3 Ak 7
B BWS 2Wr AN UL, th T B2 W i AL 8 A
HURZ IR, FEOTCE X HAH SR A FE 47 55 PG
T LI, PRI, BWS 7 ij & K2 W A 0 245 2R B 1
TIAREHEER BWS B2, 7 5 Bk — 45 5 K S
Bt

1.4 £32H BWS Ml EAERKLGEME, 5
Simpson-Golabi-Behmel £ & fiE""*) ( Simpson-Golabi-
Behmel syndrome, SGBS) | Costello LEANE Perl-
man Z5 A5 AIEY F Sotos £ 5 AE E I KR A 1A
BEHES IR EN T USR], SRR DLy 7 mi R
RUHAINT , W3k 2,

#&2 BWS 5 SGBS . Perlman 4 & {E#0 Sotos

GEENFRIEERN

R BWS  SGBS Costello Perlman Sotos
LREME LEBIE ZRBIE

EV/ SUE4 + + + + +
FikoL P N . N
E&
i 3k . .
PRI K + +
i BE Gl +
NT {HF + +
fig LAE K +
S N . .
Ao JiE S +
B +

A1 ] RO

1.4.1 SGBS SGBS Z&—Fh UL X & 8l ad
KEREAE, 2 X Rk st A IR b3 R A2
A1.SGBS T AUF SGBS [T %1, LA SGBS T AU B # I,
547 F Xp26 FH) GPC3 JEHN 454 %, SGBS [ AU
=R R E KL Rk 2 SEMKE
JFE M2 G R e GG ol R JFE R TR | B i 1 2 DL
FEFE T A R BE & IR ML AFP TS R L
A W E IR (N = R R SGBS 1T R
TN BR LK B Fn 2 B WY, A2 F Xp22 1Y
PIGA L[R2 A8 5| e | 2838 2o S PRI >F X 733X
FRIEHY  F=HE 5 R A &2 IR LT AR K S Kad

Z B A HA R G848 B R E , %5 18 SGBS 1Y%
S AT R — 20 B RGN, 4 CNV R 4240 12
FZHIM F (whole exome sequencing, WES) , ;2 £
Foem AR SCGBS RAUIF kAT HLH 554k, A B
T SGBS fiZ I S I AL 7530

1.4.2 Costello 224 4E  Costello Z¢ 5 1iE HH HRAS
BEPI T R ARG S8 R Y — A L,
Jetafh sl . 7o HinE A RO NG LSS B 2
PN S SUENEWNINEPS 5SS TN EE
KA 4 S ie L0 gl G20 iR LG AR b
T XHEIT RN AT . Costello ZE-G G ILE RN
ELS R BTt 34 0 14 BE S AE I E R G N 3xXA]
RS IR L TR A DG 24 7= i R 75 A Ay S iR
JLEE I R RIS | BOR U — BB AR P 57 a0 &
& KB O L 5 % T Costello 255 1iE, i
it WES 54 HE 410 )7 ( whole genome sequencing,
WGS) AU HH 202 Costello ZEBTERIRAE,
1.4.3 Perlman 22 &4t  Perlman 5 & HF & —FpFE
DL B G AR B ik 352 4% 1Y S R v B AR KRB IE,
e ik 2¢37 X DIS312 3 K 1 BUwR 728 F 5
o PR A R WA K 2 BRI N E
IR B I R AR JLIE K 80% ~ 100% i £ L
AL UL AR, B, Perlman £55-1iF (1 7 /i 2 Wi v]
ST B R N DIS312 1A S8 IGF2 i1
FEFRTR S FE A ORISR A1 R A S % YT AR
K00 FLPIRG IR Perlman £ 5 1E5 BWS By %512
Wr 2 e %

1.4.4 Sotos 2244E  Sotos ZiG fiESE A T YAk
5q35 1A NSD1 FEP BRG] 1A R S B ad L A
KRR AE, R IR AL 12 ,95% I
ST S NSD1 Sk PR A A S B BCA i 91, 590 h 51
PEBALI 0, Sotos L5 HIE 7™ Hij i 75 3 B ] A7 42 &
[ESIPNCI I8 DNl e R b i) =) N
FoKad A AT RG] BE & AR L AN B R
S PR AR SRR TR A R iR
JLad BEAE KBS IRTE RIAE 7K it 22 A oA =, A
B E S AR RGE S ONT Ty, % 184 5
Sotos ZE AL, I A A AT R IA HA R0, IR
JL MRI K AR T SCEE Y Sotos £ 5 ik 2 BLIESE K
Xof HAth A P 58 22 LA )35t 1% 2 A A mT B 2
AR



M BEMKFFE® Acta Universitatis Medicinalis Anhui 2023 Nov;58(11)

- 1985 -

2 =fREEA

2.1 SERKKITMH BWS & & 1R Bk Tl
oI R HEAORTIEY L XA B R
A, RIS 3 B A A A A e IS, B Rk U AT
IREL T . BWS HE T2 159% 22 i AG i, 2
WK WS AL, W WL CDKNIC 2278 Jefn
K 11p15.5 S, WARAE SRR VER, FIUE &
RS R 50% 7 SR BEAT e e 11p15 CNVs
FISEA Sy AT AT 50% IR & AU .

2.2 NHEIREIEME  fE BWS iR, 0k A 1
RS PRI | A0 U8R 30 s x| B A ot ) JRURS: 14 T
VIR -2 e A R SO L i )
HELLP ZE&E , BWS I LR =& AEF TR, B K
JLZ IR o> W vT RE S & AR M= OB LE R AR
P B AR LAE T, A A 1 05 =X e L o
] FH) =2

2.3 ART 5 BWS ART J& 45 7E RSP %t e 1 AR
JRHEAT— R INFAR A BRAF A2 R IAZ 220 07,
LIRS ZAE — MR HRZAE ( in vitro fertilization and em-
bryo transfer, IVF-ET )  BF i 57 N #ARE 7 5 (intra-
cytoplasmic sperm injection, ICSI ) 0 A A B g5 1
K ( preimplantation genetic test, PGT) %%, ART 4T
PR LA A: BWS (XU 3G N 10 4%, 5 ART 4Rk
() BWS L 90% LA Ll i 162 #9 LoM™' | B
IC LD DNA A X 20 58 1l L B0R%, BRI, ART 42
VB P AT AT 25 BR A0 v] BE TP BN 7 25 DNA 64k
(T BT J A 7= A 5 i, 324 Mk, B 1 2 0
SELER W] ART 5 BWS Z B fE 76 LB Lazara-
viciute et al™® [iJ Meta IrTeE R BN, 4 ART 242
(R LEE A SR Z 22 0 L EE AR L, 2 A BT B A A XL
Ry, PR 2508 # R AR AL R 1C1/1C2 H 3
e AE Y Duffy et al ™ 230K ART 40 A BWS 912
WibEor R &, 148 T R IR A FT B BT B i
SEEAERFIOCHEVE T . HUAT, iR ART SRR
BWS i & & T ART AH R4 A5 B8 ol 2 A 25
KRB, T I L5k i —2F M ART R
ZPES BWS Z R, it ART 4R 0R M iR
L, ik R FoKiE 2 EH REEREE A
KNS RE BRE A5 I PR R LR, O 4% AN B BWS (112
2.4 BEFHERFRERE ARG LY R

RIS, N2 T804 AR S g I 2 A e R s ke
SERTTII YRR ST 7, 6 T N2 Wi i2 s i
BEO BWS HYHTAE L, WA ™ J5 JL IR M 0 B K F
BB I B IR T A JUAR I 5 5 7% 0 B ke g T
A SRR T LUF IE ; O JUE o 728 T 8 750 30 P
W el A A, EE PR IE A I BWS
FOCHERAYERRE 22 7 %, BRI e 7
IR 2R IR R FDE P B0 1LY AFP 2K SF-fif £ , {5
X AFP (¥ F TR A (AL

3 BESRE

BWS VS —A~ LR , BA BRI e PR 57 o
PEAIIEAL S i, A2 Wy 2 SR I Jm B A2 L 3R
RALE LRGN, 7 WS WA S o BEAE B A DAY
URINE ¥ NN Vi1 N1 TS 5% N i o Ol B N L)
PR R BT T 7 HITZ W BWS B R] AT D v
P P RHEITIC IS ™ B2 Wi B, RZA% SN
B2 A B 45 50 BWS BA SR MrEH, ™
R A R FKd 2 HRJL B Rk A
PR MEE o e R 25 AR iE 52 25 18 BWS AR R . 40
B2 L~ JE I 25 i il BB £ 2 kiR L
2R MU AR HEAT FE DRI, 7 T 5 PG £ BW'S (1]
BRIZ W 7= Fi 7 0 R DB T 55 07 T 4 4 A
L ABAT AR B XU o G SR B B9 705 A 0
SEIR RV PR AR A | o m] LI 2 W, A7 FH R
FLE X2 B E A A, 7 AT 2 W BWS
AR TOAICTE , Ao B ™ 48 2R I 4 2 MR
R T 07 A R A IUT EI ERHS

[1] Brioude F, Kalish ] M, Mussa A, et al. Expert consensus docu-
ment ; clinical and molecular diagnosis, screening and management
of Beckwith-Wiedemann syndrome: an international consensus
statement[ J|. Nat Rev Endocrinol ,2018,14(4) ;229 —49.

[2] Mussa A, Russo S, De Crescenzo A, et al. Prevalence of Beck-
with-Wiedemann syndrome in North West of Ttaly[ J]. Am J Med
Genet A,2013,161A(10) ;2481 -6.

[3] Mussa A, Molinatto C, Cerrato F, et al. Assisted reproductive
techniques and risk of Beckwith-Wiedemann syndrome[ J]. Pedi-
atrics,2017,140(1) :€20164311.

[4] Choufani S, Shuman C, Weksberg R. Beckwith-Wiedemann syn-
drome[ J]. Am J Med Genet C Semin Med Genet, 2010, 154C
(3):343 -54.

[5] Eggermann T, Algar E, Lapunzina P, et al. Clinical utility gene

card for; Beckwith-Wiedemann syndrome[ J]. Eur J] Hum Genet,



- 1986 -

FMBERKFF® Acta Universitatis Medicinalis Anhui

2023 Nov;58(11)

[10]

[11]

[13]

[15]

[17

[

2014,22(3).

Traisrisilp K, Chankhunaphas W, Sirilert S, et al. New genetic
and clinical evidence associated with fetal Beckwith-Wiedemann
syndrome[ J]. Prenat Diagn,2021,41(7) .823 -7.

Jatavan P, Tongsong T, Traisrisilp K. Fetal Beckwith-Wiedemann
syndrome associated with abnormal quad test, placental mesenchy-
mal dysplasia and HELLP syndrome[ J]. BM]J Case Rep,2021,14
(6) :e243415.

Carli D, Bertola C, Cardaropoli S, et al. Prenatal features in
Beckwith-Wiedemann syndrome and indications for prenatal testing
[J]. J Med Genet,2021,58(12) .842 -9.

de Vasconcelos Gaspar A, Branco M, Galhano E, et al. Ultra-
sound and molecular prenatal diagnosis of Beckwith-Wiedemann
syndrome: two case reports[ J]. Radiol Case Rep,2022,17(12) .
4914 -9.

Shieh H F, Estroff ] A, Barnewolt C E, et al. Prenatal imaging
throughout gestation in Beckwith-Wiedemann syndrome[ J]. Pre-
nat Diagn,2019,39(9) .792 -5.

Conner P, Vejde ] H, Burgos C M. Accuracy and impact of prena-
tal diagnosis in infants with omphalocele [ J]. Pediatr Surg Int,
2018,34(6) :629 —33.

Prada C E, Zarate Y A, Hopkin R J. Genetic causes of macroglos-
sia: diagnostic approach[ J]. Pediatrics,2012,129 (2) : E431 -
7.

Nayeri U A, West A B, Grossetta N H, et al. Systematic review of
sonographic findings of placental mesenchymal dysplasia and sub-
sequent pregnancy outcome[ J]. Ultrasound Obstet Gynecol ,2013,
41(4) :366 -74.

Baker S W, Ryan E, Kalish ] M, et al. Prenatal molecular testing
and diagnosis of Beckwith-Wiedemann syndrome[ J]. Prenat Di-
agn,2021,41(7) :817 -22.

Bi W, Borgan C, Pursley A N, et al. Comparison of chromosome
analysis and chromosomal microarray analysis: what is the value of
chromosome analysis in today’s genomic array era? [J]. Genet
Med,2013,15(6) :450 - 7.

Yu P T, Shu W, Mok S L, et al. Prenatal presentation in two fe-
tuses with features of Beckwith Wiedemann syndrome-An unex-
pected diagnosis of androgenetic chimera and its clinical implica-
tions[ J]. Am J Med Genet A,2022,188(5) :1562 -7.

Sheppard S E, Lalonde E, Adzick N S, et al. Androgenetic chim-
erism as an etiology for Beckwith-Wiedemann syndrome: diagnosis
and management[ J |. Genet Med,2019,21(11) ;2644 -9.

Wang K H, Kupa J, Duffy K A, et al. Diagnosis and management
of Beckwith-Wiedemann syndrome [ J]. Front Pediatr, 2020, 7 ;

[19]

[21]

[22]

(23]

[24]

[26]

(28]

562.

Ridngi K, Kurvinen E, Pajusalu S, et al. Two consecutive preg-
nancies with Simpson-Golabi-Behmel syndrome type 1 : case report
and review of published prenatal cases[ J]. Mol Syndromol 2018,
9(4):205 -13.

Schgler N M, Mogra R, Pinner J, et al. Fetal Costello syndrome:
description of phenotype of HRAS exon 1 mutations [ J]. Ultra-
sound Obstet Gynecol ,2020,55(2) :274 -5.

Ferianec V, Bartova M. Beckwith-Wiedemann syndrome with over-
lapping Perlman syndrome manifestation[ J]. J Matern Fetal Neo-
natal Med,2014,27(15) :1607 -9.

Zhang Y L, Jing X Y, Chen G L, et al. Sotos syndrome: a study
of antenatal presentation[ J]. Eur J Obstet Gynecol Reprod Biol,
2022,279:1 -4.

Tenorio J, Arias P, Martinez-Glez V, et al. Simpson-Golabi-Beh-
mel syndrome types I and II[ J]. Orphanet J Rare Dis,2014,9:
138.

Bend E G, Louie R J, Stevenson R E. Fetal edema, not over-
growth, is associated with neonatal lethal Costello syndrome due to
the HRAS p. Glyl2Val mutation[ J]. Clin Dysmorphol,2019,28
(2):71 -3.

Alessandri J L, Cuillier F, Ramful D, et al. Perlman syndrome:
report, prenatal findings and review [ J]. Am J Med Genet A,
2008,146A(19) :2532 -7.

Bharathavikru R, Hastie N D. Overgrowth syndromes and pediatric
cancers: how many roads lead to IGF2? [J]. Genes Dev,2018,
32(15-16):993 -5.

Brioude F, Netchine I, Praz F, et al. Mutations of the Imprinted
CDKNI1C gene as a cause of the overgrowth Beckwith-Wiedemann
syndrome; clinical spectrum and functional characterization[ J].
Hum Mutat,2015,36(9) :894 —-902.

Zammit M, Caruana E, Cassar D, et al. Beckwith-Wiedemann
syndrome review: a guide for the neonatal nurse [ J]. Neonatal
Netw,2017,36(3) ;129 -33.

T BT M, %, Beckwith-Wiedemann 5 & AERF 5T
HRLI]. AN LAMIRE 2021 ,42(11) 11052 - 6.
Lazaraviciute G, Kauser M, Bhattacharya S, et al. A systematic
review and meta-analysis of DNA methylation levels and imprinting
disorders in children conceived by IVF/ICSI compared with chil-
dren conceived spontaneously[ J]. Hum Reprod Update,2014,20
(6):840 -52.

Duffy K A, Cielo C M, Cohen J L, et al. Characterization of the
Beckwith-Wiedemann spectrum; diagnosis and management [ J].

Am J Med Genet C Semin Med Genet,2019,181(4) :693 -708.



