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®Fetal MRI
23weeks Lt L)
HASTE p ;i Agenesis of corpus
callosum (ACC)

®Postnatal MRI

IC with ACC

Endoscopic fenestration of the cyst
No developmental delay with epilepsy

Fig. 7 Case 2: Interhemispheric cyst

Normal develepmer T INERNRCHNNN 7 1
Mild developmental deloy NN

Severe developmental delay “

Death Sudden deaths in Chiari malformation patients

Suggested for surgery
Suggested for observation
Normal fetal MRI

Fig. 8 Outcome
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LT, 200044 LD 2010 12F T2l A
A 1615 BIORE & FRE ERE 1220
BILUFKRBEISH) 2ERLAY, 20955
Microarray CGH (Fetal DNA chip) F&{7#1iZ 164 i
(102%) Tdh-o7:. 164 FIFBEFEMRETIIRE £
Db OB TH o7z, B EHE L Voluson
E8 Expert (GE Healthcare, Milwaukee, USA), 6C #&
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-7 HL, HBE7SONa—- Vs TRl
WTEHMMRAE X ITo 72, #ERIUL 18/20 7~ 47
V== FVEIZE AT, FREIE2 57—V v >
FVZ—FMECLDRBEREE - ACHEE 2D 7
O—7%HHELTITo72. 7, HARRERNE
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IEHEEL, BHFHRIZQF-PCREEIZT 13,18, 21, %,
Y Bt KB ERE & 2 & #FEEE L, DNA chip %
#f1o7:. ¥4 207 L4 CGH i Fetal DNA chip
v1.0 2R L 7.

C. HARER

HBRERELA & DNA chip RSB HNL T TOHE
134-10 H T& - 7. DNA chip #&& % 17 o 72 164 1,
22 61 (13.4%) 12 DNA chip B2& 2580 S5z, 224
W10 B TR AIER (2 BV A AER A, 8 BlILI R
IR BT 5 FRRAES], 7R 4 PLIEHERD L0
RER OGS L VAT EZREE L72BITH
7= 2260, 10 BiE G-band A IZ & D IEEER -
HESNTwE, BRI 2FDOBEEREY -7
) 2R, BEREE Loz 72, Mowat Wilson
Syndrome & ZET S N/EH 8 DBEWREHRZK 112
T~

D. €

Fetal DNA chip 2% &1/ 14 513 #9088 (% 12-13 H)
DBERBERTH-72. 20 LIEF S, EH12
(3 H O G-band EEZ TV IEEHERNE L2,
H R (BER 18-19 38) OB TR EIC TR ERER,
MR EEIER & DB EE 2 U 5 /2729, Fetal
DNA chip :&/i0##& % LT, Mowat Wilson Syndrome,
NEBZE S VI8 b)Y I - wno o
REEREFNEFNRD LNz TR 15 13RS5
FIRIEAIRAIA D 5 5860 H T 208, TRRERE )T
l, HAERREMRELITDOE P76 TH - 7295,
FOBREIRPINCHFIRBT & 2 0, A ARTEC
T Wolf Hirschhorn syndrome #3H/B8 L7z, 46 17 &
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%1 Fetal DNA chip 4 % 5 L 72 22 B0 340

Case Mater- Gesta- Ultrasound Findings Speci-  Gesta- DNA chip Result G-band Result Out- Comment
No. nal Age tional men tional come
weeks Type weeks for
for Amnio-
First centesis/
Ultra- CVS
sound
Exam
1 37 12 Increased NT, DV CVS 14 Dup Xq28 (590kb) 46, XY TOP 1st child; Epilepsy,
reverse, Dev. Delay (might be
because of asphyxia at
birth), 2nd child; SUA,
Esophageal atresia,
Retardation, Normal
Karyotype
2 29 12 Normal findings CVS 12 Dup Xq28 (1.2Mb) 46, XX TOP previous child/preg
with chr abn: MCT8
gene abnormal;
Hypothyroidism,
severe mental
retardation
3 30 12 Normal findings CVS 13 Dup 9p24.3-p11.2 46, XY TOP previous child/preg
(46.5Mb) with chr abn: Trisomy
9p syndrome
4 29 13 Increased NT, Dextra  CVS 13 Dup 18 (q12.3-q23) 46, XY, der (5) t (5;18) TOP Familial Chr. Defect:
Cardos. TR, VSD, 37Mb; Del 5 (p13; q12.3) mat Mat 46, XX, t (5,18)
Diaphragmatic (p15.33-p13.2) 37Mb (p13.1; q12.3); Prev.
relaxation child; Partial trisomy 5
5 22 13 Increased NT, CH, left CVS 13 Dup (17) (q24.3;q25.3) 46, XX, der (16) t (16; TOP
renal cyst, SUA [10.2Mb] del (16) 17) (p13.3; q25)
(p13.3; p13.3) [927Kb]
6 23 12 Increased NT, NB CVS 13 Dup (17) (q24.3;q25.3) 46, XX, der (16) t (16; TOP previous child/preg
defect, micrognathia, [10.2Mb] del (16) 17) (p13.3; q25) with chr abn: 46, XX,
VSD (p13.3; p13.3) [927Kb] der (16) t (16; 17)
(p13.3; q25);
7 30 12 Increased NT CVS 14 dell8p11.2 (1.9Mb); 46, XX, der (18) t (Y; 18) TOP Father: 46, X, t (Y; 18)
Dup Yq11 (9.5Mb) (ql11.2; p11.2) pat (q11.2; p11.2)
8 29 13 Increased NT, NB CVS 13 arr 2q22.2q22.3 46, XY TOP Mowat Wilson
thin, micrognathia, (143488786-14536515) Syndrome
DV reverse, SUA at x1, 16q24.3
13 weeks, Hypoplastic (88442662-88481199) x
corpus callosum, Mild 3
ventriculomegaly,
Truncus arteriosus,
Hypospadias at 19
weels
9 35 13 Increased NT, small CVS 13 arr 11g23.3q25 47, XX, +der (22) t (11;  TOP Emanuel syndrome
NB, micrognathia, (116269674-134262931) 22) (q23; q11.2)
DV reverse, SUA, x3,22q11.1q11.21
cerebellar hypoplasia, (15453546-18618265) x
left diaphragmatic 3
relaxation
10 35 18  Ventriculomegaly, AF 18 multiple copy number 46, XX TOP

Brain developmental
delay, VSD, IUGR-
1.6sd, NB defect,
micrognathia

losses 13g32.3 (ZICZ2;
20kb), 13q34 (SOX1;
2kb) and Xp21.3 (ARX;
6kb)
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11 32 16  Ventriculomegaly, AF 16 Dup 22q11.2 (1.5Kb) 46, XX TOP
Interhemisphere de novo
cyst, Brain kinking,
Migration disorder
suspected,
Micrognathia, TR
12 37 12 SUAand TR (+) at 12 AF 19 Dup 15926.1-q26.3 46, XX, der (11) t (11; TOP
weeks, Partial AOCC, (12Mb); Del 11923.3-  15) (q23.3; q26.1)
Mild ventriculo- 25 (15Mb)
megaly, left heart
hypoplasic at 18
weeks
13 41 19  Normal findings AF 19 arr 4g31.3¢35.2 46, X, der X) t (X;4) TOP Amniocentesis at
(151501144-191117434) (q21.2; q31) former hospital
x3,Xq21.31q28 resulted in 46,X, add
(88535568-154493969) X) @l3)
x1
14 39 13 Hydrops, CH, Ascites, placen- — Del 5 (p15.33-p13.3) mos 46, XX, del IUFD
Clubfoot tal 32.7Mb (5) (p14)[20] /46, XX, del
tissues (5) (p15)[9]/46, XX, del
(5 (p13)[4]
15 38 12 TUGR at 12 weeks, Placen- — arr 4p16.3p15.2 46, XX, del (4) (p15.2) IUFD Wolf Hirschhorn
Severe IUGR, tal (62,447-25,430,704) x1 syndrome
Velamentous insertion tissues
at 20 weeks
16 30 12 Increased NT, TR (+), CVS 12 Dup 9p24.3-p11.2 47, XY, +der (9) t (9;) IUFD
DV reverse Umb.A, (46.5Mb) (pter->ql1:)
NB defect,
17 35 27  Severe IUGR, TR AF 27 Dup 11p15.4-p15.5 46, XX IUFD Russel-Silver
(4.2Mb) syndrome
18 23 28  Ventriculomegaly, umbili- — Del 17p12 (PMP22; 46, XY deli-
Hypogenesis cal 1.27Mb) very
of CC, Brain cord
maldevelopment, post blood
IVH? Brain damage
suspected
19 25 29 AOCC,IUGR,SUA,  Placen- — Del (Xp22.12) (Xq28) 46,X, der X) del X) deli-
Short FL.HL tal (p11) del X) (q13) very
tissues
20 31 24  Holoprosencephaly, AF 25 Del 13q32.3; ZIC2 46, XX deli-
Cleft lip palate, Nasal deletion; 2Kb very
defect, exophthalmos,
hypoterolism, Single
ventricle and Single
atrium of the heart
21 31 32  Interruption aortic AF 32 arr 22q11.21 46, XY deli- Di George syndrome
arch (type B susp), (17289032-19636115) x very
VSD, Hyperterolism, 1
Exophthalmos,
micrognathia, IUGR
22 40 24 TUGR, defect of AF 24 arr 11923.3q25 47, XY, +der (22) t (11; deli- Emanuel syndrome
cerebellar vermis, (116269674-134409273) 22) (q23.3; q11.2) very

premature medullary
vein, small kidney

=3, 22q11.1q11.21
(15453546-18618265)
3

NT; Nuchal translucency, NB; Nasal bone, TR; Tricuspid regurgitation, DV; Ductus venosus, AOCC; Agenesis of the corpus callosum, CC:
Corpus callosum, IUGR; Intrauterine growth restriction, SUA; Single umbilical artery, VSD; Ventricular septum defect, CH; Cystic hygroma, FL;
Femur length, HL; Humerus length, TOP; Termination of pregnancy, I[UFD; Intrauterine fetal demise
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12 weeks ; Increased NT, NB thin,
micrognathia, DV reverse, SUA
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Walker-Warburg syndrome ¥ &
KB I NTF—a vy v AT LOEME

BroesiaE

B B E A
EIST A BT v & — BES . ER

A YAk

KEEH LR RE
S B AR S > 5 — SR

= AS

MEESE Walker-Warburg fEIEE L 1984 FIIEBREN T L0 N, BETILH-B-
B & F—DEBEH SN TS, BOTHRZEREEZSATVEY, &0 [KE
TR BT A BIEERERESEOBMEENER | HTHBEL/ERI Y9IV 7 —
YavIiATARBLC, EESHED SICHARBIICEIICE - ER BB L
fo. ZORBORRE  EELOFEETHEOLMCTLEE LI, STFRBEOER T >
PNF—2a VAT AVBENRBEOZH - FRAEIEBDO THEHTHL I L% HK

A WxREH

IR B E & K ERAE & IR R M S LCva /- Walker-
Warburg JEEE (WWS) OEFRZB % HE L, BERKR:
ERZW Lok <%. ZWIZH0, [BES
W2 317 2 BEIG M RTE RR B OB Wi o R 3
THELENI VLT - a vy AT 208 Bk
ERY.

B. BiRAE*

WWS 3 EREFLSEREEAL L ABRKEETH
D, HEWAASL-VOEERITI2EHBEINT
WH Y EREHV A T T4 —, [IENERIE, /b
AT, MEEEZNMET L, EEOSHIT LR
BERRAT RIZ T Z &A%\, MfRE FolmiE CK
(creatine kinase) BEIIFIRZEIZHRL, ZHROHB
& D, BIETHITTIE, WWS R4 L OBS5HRIE

SN AHEEH POMT (Protein O-Mannosyltransferase)
1R POMT2 L RDodro T b, 72, BILEIEEY
Aty 4—roEMME QEL, fukutin B X
FKRP (fukutin-related protein) E{EFZEREESHFIAS
FRERBE SR TS 49,

0T 5 UERIEHRE & /NI EF T (/B 16 T2 B,
Dandy-Walker JEfEHE 72 &) (S5 E 0 MM B s 8
BEIZHRTL2EETH LY, MEEGELEOMREHE L
TIEZ DMz b KRIEFEZ# 60% 12, FIZ/GEIE D
15%EEICEHTE L vbhTns Y,

SH, REZK CEHLZNELARLZH SN, HE
HOMRIIZTWWS L 2T S n-JER 2R L 72,
BRI S EEDERN I VT -2 a VY AT A
PEELEH+R-LEZELED, FOBKRGEH
535,
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C. MEFER

TEfG 22 BRE & D EHLMETLK RSN, 268
RRICNZILARET RO L+ v ¥ — RIS ERE M &
o7z HRIR 28 AR S CTHIAT S M7z j5 8 MRI Tl
atrial width Wil 30 mm, /MixHEEERIZ 2 feH S

Dandy-Walker variant 238k 4172 (Fig. 1). Fx#e/E il -
ERES LT STz, TORMTIE
WWS iE8Ebh o7, ZORIMEILKETH Y,
TR 36 B I FE N EYIR THAE L NICU AZ L 2>
7z, HEH%2 HIHRE Sz MRIEI{§ T332 ME

Fig. 1 Fetal MRI taken at 28 weeks' gestation revealed marked ventriculomegaly
and hypoplasia of the cerebellar vermis. Neuroradiological diagnosis at this point was
Dandy-Walker variant. Lisencephaly (cobblestone type II) and kink of the brainstem

were also confirmed retrospectively.

Fig. 2 Postnatal MRI taken at 2 days after the birth demonstrated typical findings of
WWS with marked hydrocephalus.
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7ohS, BERSE - /N ST R R A ) 7230 BBFFRHE
DIEBI Y FNTF—v a VAT AZEREXGF L
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1. ponto-mesencephalic kink
enlarged tectum

dsplastic cerebellar vermis and hemisphere

oW

small pons with a midline cleft (dorsal cleft)

5. hydrocephalus with smooth crebral surface
DOFFRED LIZWWSHRbEBEDNL EOZIET S
7 (Fig. 2)+%.

BERRA I I RETEORERREZV OO, B
BlIZER EREBLTWAH20ER 4 BISKEEICK
LRI =N — 2 B, ZOREEIIA;ETEL
eolzEH28BICVP Y v MR HITL 2, &£T
B X DERIRENTH o 2, FOBERREENSHHE
L, BREIESFIPEREIZE L 2ERII7THET
ot E#HSrB LY BUETREMFEET L L)
2%, E#%6 r AR TUMELRE 2D CPRTIZ
REaABE kol BAEKROIRBIITEL 6 HRIZE
Bek ootz DBAREBBIE S T/, £RI»
B OB, LHEIETER S MR A S hETH
FER SNz, BIREHIT Sz ho .

D. % £

WWS (ZRBILEIRREH A a7 4 —, & -BR-
W& IR, ERBH YA MO T 14—, 11 RIERE,
BEHEFELZEL, Wb BAEGRRIICRH SN,
ZHELLEFBELEREER Y LIRETH LD L
OFEEEETFIEHEE S TR E N F N fukutin,
POMT1/2, POMGnT1 & RS T\ 5. WWS DOF
BARIEL, KFOBREIIFETIRTT S L
bhTwa 49,

WWS OZHrid, HBRETR2EE2ESHE TR
WEEMEOD L THERLZ Y BLTHRESNSD.
LarL, KEEY R L72HE REENR RN & 2
DEBODUHIITMBEEEAESTL, VPP YV I
ZVIIMENRERMSHET IS Y. SEG, B
TRA D LICBWD T SN, B EEAZIZL A0
REEHIHERL, TLERIrATEL ko/2OF
S NEHIRESRTRETH o 7275, FNIREED
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ORI LBEEEEETH 2. o0 THET L,
MO 1 ~5 T TONRBMERSERLERKE
MRITLHISHTH o7z, LFIRRESEH s %
RMEAKTEIE & DIRNTH o 72720 fERECRESI 3
NVF—va v AT AER T Rbo 20, fER
OF % - BEHH ERET 5 L TERLREL R LM
HERUMABEEZBVTIEHAOER 2 VLT —
varvoERVRVWEEZLNL.

E # &

R B E D C BB R E 2 -
FKEEECIRIEZH S, BAEZROHEVERDE T
WWS &£z S ERORE L HE L7z BRI
THELLERI LV TF—a VY AT LGB
HRMAT) L CBO TEERRE LR LA JBRE
DU SN AMEMMEREEIMARETHLHED
Lhlhe, BENRERI VT —2a P VAT
LAEENOFELRFRBEECRETEL LTS
ZENSBIIEENS.
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