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Abstract.

v :
This is a case report that describes 2 sisters with
microcephaly, . simplified gyri, and enlarged
extraaxial ‘space. Clinical’ features of the cases

include dysmorphic features, congemtal micro- -
_.cephaly, failure of postnatal brain growth
~ neonatal onset of seizures, quadriplegia, and:
severe psychomotor delay Neuroradiologlcal'

imaging demonstrated hypoplasia of bilateral
cerebral hemxspheres with enlarged extraaxlal

“spaces, simplified gyral patterns without a thick-

ened cortex, hypoplastic corpus callosum, and

~enlarged lateral ventricles, with a reduction in

gray and white matter volume during the pre-
natal and neonatal periods. Repeat MRI revealed
progressive atrophy of the cerebral gray and

‘white matter, with enlarged lateral ventricles,

although the sizes of the bilateral basal ganglia,
thalamus, and infratentorial structures were
relatively preserved. These: neuroradiological
findings imply that this disease is caused by the

~ gene involved in neuronal and glial proliferation

in the ventricular zone and in tangential neuro-
nal migration from the ganglionic eminence. The
nature of the progressive degeneration of the

“hemispheric structures should be clarified.

intmductidn .
v

as mlcrocephaly with Slmpllﬁed gyrl, Basel-Vana-
gaite and Dobyns classified patients into 4 major
groups: microcephaly with sxmpllﬁed gyri only,
microcephaly with sxmphﬁed gyri ‘and pontocer-
ebeller hypoplasia, mxcrocephaly w1th simplified
gyri and enlarged extraaxial space, and micro-
cephaly with simplified, gyrl and both pontocere-

beller hypoplasia and enlarged extraaxxal space.

[1]. One of these groups mlcmcephaly with sim-

plified gyri and enlarged extraaxial space is clini-

cally characterized by severe developmental
failure, feeding difficulty, spastic quadriplegia,
and dyskinesia, with postnatal or congenital brain

growth failure [occipital frontal circumference ©
(OFC) below - 3 SD] MRI findings typxcally show

microcephaly, simplified gyri, enlarged extraaxial
space and relatively preserved pontocerebeller
structures [1]. In this case study, we describe 2
Japanese sisters with microcephaly with simpli-
fied gyri and enlarged extraaxial space. In one of
the sisters, repeat MRI findings showed progres-
sive atrophy of the cerebral hemispheres.
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- Patient 1

The older sister, the first child of unrelated par-
ents, was born after 38 weeks gestation by spon-
taneous delivery following ay‘normal pregnancy.
Microcephaly was noted during fetal ultrasono-
graphic examination in-the last trimester. The
patient’s birth weight VWas 2400g (-1.5SD),
length 45.0cm (-1.7 SD), and OFC 30cm (-2.2

SD). She temporally showed clonic seizure activ-

ity on day 0. Upon admission at the age of 1
month, her general condition was unremarkable
in splte of microcephaly and feeding difficulties.
Dysmorphic features including a sloping fore-
head, arched and thick eyebrows, blephalophi-

’ mosis;,é saddle nose, triangular mouth, and
-micrognathia were observed. She began having
“complex partial seizures with right facial clonic

seizures at 2 months of age. The seizures were
controlled with valproic acid. The patient had
spastic quadriplegia without obvious spontane-
ous movements and gastroesophageal reflux dis-
ease (GERD) beginning at 3 months of age. She
died suddenly at 4 years and 8 months of age.
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Her electroencephalogram (EEG) showed low .a

Laboratory examinations were normal including blood NH;, urine organic acid analysis, and plasma VLCFA. Chromosome
blood gas analysis, serum lactate, blood glucose, cerebrospinal analysis (G band) was 46XX; FISH for the LIS1 specific deletion at
fluid (CSF) glucose, CSF lactate, CSF white cell count, blood  17p13.3 was negative. Array-based comparative genomic
amino acid analysis, urine organic acid analysis, and plasmavery  hybridization (array-CGH) was performed using the Agilent
long-chain fatty acid (VLCFA). Chromosome analysis and fluores-  Human Genome Microarray kit 244A (Agilent Technologies,
cent in situ hybridization (FISH) studies for the LIST specific ~ Santa Clara, CA, USA), and it showed no apparent deletions or
deletion at 17p13.3 revealed no abnormalities. icati

irregular waking background without ob ic di ine imagi nd at 3 years and 1 month (¢ Fig. 2a-g).
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and pontocerebeller hypoplasia, because the older sister in our
study had a mildly flattened brain stem at-age of day 0. On the
other hand, pontocerebeller hypoplasxa may be the result of
extensive cerebral pathology, as seen in the pontocerebe]l
hypoplasiain preterm infants [7]. '

A striking finding in these patients was progresswe atrophy of
the cerebral gray and white matter, with enlarged lateral ventri-
cles, which was evident in the younger sister. Neurodegenerative
processes such as accelerated apoptosis may be estimated from
the MRI findings described in this report and the clinical deteri-

oration observed .in the younger sister. Basel-Vanagaite ~an'd,

Dobyns also described a rapid decrease in OFC postnatally in the
subgroup of patients without congenital microcephaly but with
enlarged extraaxial space [1]. Similar progressive changes in the

cerebrum have also been reported in a patient most likely cate-.

gorized as microcephaly with simplified gyri and pontocerebel-
ler hypoplasia [4]. k

In spite of remarkable volume reductions in cerebral hemisphere
cortices and white matter, the size of the bilateral basal ganglia,
thalamus, and infratentorial structures was relatively preserved
in these cases. As a cortical ribbon was formed and periventricu-
lar nodular heterotopia or band heterctopia was not observed,
migration of cortical neurons from the ventricular zone may not
be involved, but the proliferation process of neuronal and glial
cells in the ventricular zone may be altered. On the other hand,
the proliferation of neuronal cells in the lateral ganglionic emi-
nence that generates the striatum and in the medial ganglionic
eminence that mostly generates the globus pallidus and septum
[3,6] may not be involved, although tangential migration of cor-
tical GABAergic interneurons from the ganglionic eminence may
have been altered [5].

In conclusion, it is believed that the genes responsible for micro-
cephaly with simplified gyri and enlarged extraaxial space are

~-involved in the neuronal and glial proliferation in the ventricular

zone as well as in tangiential neuronal migration. Moreover, the
nature of progressive degeneration of the hemispheric struc

- tures should be clarified in the near future.
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INEHRRE, RACHEERSERL, LTS } FUHIc

BECTECSRENRERELD. Uehio TNEHRE
BEREAROKREBREN IPS HIRZMEFEEEE R
i, REUMORELISHASHORELELTRNS &L
STENHFEND. BEORORTET > TLBIRE
&, TNFET MRIFEEDEGZHE D SRENICHE
gD UNTTEDEN o fchl, BEBE iPS HRZEFA
TNE, ERENICREZFETT ST EHTEEEED
BEhoTWS. 51, ZOREICHLT, EENICE
DESETIBELT, HELL, BENOBIELLIC
BERZETD CEDHFEIND. EORBICE, FT,
iPS HifEZ SR (OISR IC HEEE L, ST
REOREFTDTEDRERIT 2UEDNSS.
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LBETHID, FORFU I v b, BEILE
BENA & T =T &RV L) BB OIHRERT~OIG
ARSI SN WD, Fald, BEOREHEM,
%®A4¢7/wki%Mﬁ#r%% FTE RV
DR B DO ITRAERREHT O 72 0 (B 1PS M % 1
TAHIEEHBLTHIEELTToTn5. ﬁ%f ha
DI BT 2 MR OWEDOIIR L, bAHE
VT BBGHAREFBA L7z,

} IR & (3

HALTL Zc»%}ré BIZBWTIE, BLEF 1%IZBW
Tﬁ%#@ HHOLND. %@E&E@t&%¢
kil el ij(%(“”“(ﬂ@ﬁﬂ@ IR BE S IR
TAHLDE, SBRIZEEWERIZ L o T &?%%
DTS NS, IRREREE (R K 3 2 B R 4T
IREHEOm L, BERICHT LMY —7724%
B0/, ANLWREROFRRE, 2tk RIS
BHOMEICEVZLDPHTB L) IChoTERD,
—7, R - BEHERICL > TRET L ERER
b FEYMFRIFEITEOESRICL Y, £ < OIER D
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Bl CHREROBEIC L 2EBE WV EL, BALLL
DT VINA T —IF{RN=F Y VFIE, —ERE
MWL, EEGHKIEREELENTEL LTS
PREEASHEL L 7o R RS, BILR M bR M L A2
EOFBIZIY, BHL, RECHEEEZEELL TV
CEWESTRIETHDICH LT, NREIOERR -
BIRR RIS & 2 HEREEE, BERROERIC L
D, WEEIERDIERICHE L, B L okt s
THIENTERL DO SR ENLETA
S RLD. TN TH L5721 HOMLDS, #HE
DFENTHIRAHEBREY KL, HEICESLETIZS
CDRFEEDVTER S ND D, ZDOMICE L DBIZTFHEE
BIBICE D> Tnd, BICliZe MCBWIRLS
BEPOMHICIEL TB Y, FFICE L DBIEFHE
BB D> TV DA, IELICFD RS Z X LH
Y/ -V (Belak V3

} INERMERE S & [T P —

FREO/NEMREERBEDEL 1, WMOBRE KL
WEEZME 2RI EETOBECLLLDEE L
LNBH, FEFILLZOBEFHVHELRICEDL -
TWwh720, L OEBBEMICHESN, Lirds
DENLDVEEIIRTHS. FRODELOERE
BFD, TOTBECBITLEL OFEYFIR
WHEOHREICLIVELPICENTE A, FrlED
DR, FIZ~¥ 4 2707 LA comparative genomic
hybridization (aCGH) % HW/-Hric kb, EEKR
HoONEMERBEBEICBNTEL OB 27/ A
O ¥ — R % (copy number variation: CNV) % B
HLT&72. 1-Mb BAED BRI & 7 Ge o (R 5EIH O
CNV Th o T, MHITITFED SNz, whwb de
novo @ CNV O % AT ERTH ), %D CNV »*
REFEE 2o TWA I LBV RV, bt
pathogenic CNV & E 5. L L aCGH TEH &
A CNV TR, @FEICHRED R OIRE B 2
bobHY, Z0 CNV HEIZ pathogenic Tdh &
DI EHMTTE I EVRBELHEELH L. ZOBE
CNV #HINICE T N2 BIETOBMELICE - THE
% O phenotype % #H L1585 2> &9 7%, pathogenic

iPS #IRE O/ NR R B DR EERER N\ OIS

CNV &) D xHIWi T A7 OICEELRBRE LS.
FAlE, B TALAICHEHSSERE 2 40 L7
BEIIBVWT, BRICIEFEACRED 2\ 14 Tkt
EOWMKEE R H L7229 Database BZEIZ L 3 &,
D CNV BT, MTERBELRTEET T
TULIPI DA T o7z, #2T, ¥79574v3a
D NTULIPI AREQ T %ENT ) 21250 7w
7 ¥~ &4 T phenotype 2 BIZ 42 &, O
BEZRL//®, TULIPI ®D)N7 aR4Eeh, B
BT EMBIERDOEETH D L) T EMNRESh
7z. [AFRIC LT, GABARAP % YWHAG O\ 70 R
EVMEIEROBERE 25 2 EEPELPICLTERS
LoLAPL, TOETI T4 v v arAVvEFEEICIE
B ERRPHD, EVTH) L) )95y
EERNTORER LI L BB ETEREE LD E T
THY, FBEN) YIRS ) AEEOEE
R ETHEEFRBAPTEL TV LI EATFHIENS €
TR WL 2 ERTEL W, Fh Y7574
YaBWTESY Sy T Ak PRED SAHELE
LanwZedbdh, Z2OBERRETI T4 vV 22D
LOWERBWETNVEN /RN, v s Ty by
ATHRBKOMENH V5. & MIBWTIENT T
NETEREBIET L2 BET THoTh, ~AFukk
YYATHEIERTH Y, RERESHED L lethal & 7
DIREZ T TE L VWERT IS EET S,

} NSRS - R iPS M

CIT, TDX) RIBEDHRBMBITFEL LT
PEHLZZOWEEPSHETH L. KEBREORE
PAESF MG & IPS KBRS A AL L, MRz oL
FET DI EICL ) BEOIHRES in vitro TIEITL &
VETHLDTH D, FEEREIWIC X BN Tl LR
DEVHLBEIFHELHHTE L VWEEDH LD
B REBZHR PS MR A AT 5 FEOENT
WD EZHIE, BEPOEERD I EARTRER K2
EDERROMBOTRREA AT CEL L THY, FE
DENFF 2o NLHEYHRT LI ENTRTHS
EV)ZETHL. BIE, BTSN EEE
RELDRFEEFETLIENTELBELS LH
FRAESF NG & BREL L, NEK iPS MR 2 837 LT %

Bsior Vol 14 No.3 2011 15(219)

— 230 —



B AMERICHU % iPS ML iPS MBDER 6 & £ MRS EORIR TR

iPS MG O A FAR R D 1L R HEZ S A L 72w
POLILFR4RFEL ba YA VATEAT S HiEr
VT Wb, BT & 72 iPS M D v THRAK 50 18
Danz—% @R, LERTFORH, sRE4RA
ToOFA Vv rhlemBL, RK3au=—%
DA OIRREIETICH S L) &) REML L7, 3
B OEE IPS FIILIE DWW, MRANDM L
12 & % RIEFEIT 2 1T > T\ .

} AR E I & B AR

AN EPORAE DB IC B VT, MER
BH ORISR D & KN R B I o TR HEE L,
RIS E 6 BESTER s NS (B, 20k
FEE B AT H AN OBEE S & 0 B A& 5ER
ThHEVWDNTWS, I ORMEEOERIZIZIEEIC
% { OBIRTH, WM - Z2HZELICE CTHlb-o
TWBIEDNHELDIIR->TE .

D) B 17 FROAER KRBT 77 0 X 7 i
WHFET A LISIE, ~T o ORI X ) M
JaolEREL &L, ZOLOIHKESER SR
9, WEEEA S, v LIEREE & Vb 4 B[] 4
TEROREEZRT (K2). BEGEEORERF

EE ISR ERE
BiFE
@1 @ 1) 7 ke
*nE 20 @ } |
5 ®® || J Tl
- 1
ﬁ}é&%@é@l -
£ LT ‘
BTRELS ety
hRIE
EEEED
Q) A

1 HEMREEREDA XA -

16 (220) B2l Vol 14 No.3 2011

AL, BEETAPATELS. 17 70 X 7Ki»
& LIST I F THRIE LA IIE, lEDsMC
bEBEFEE/RL, T OIREEX Miller-Dieker 5 5 #
EMEN D, ZIUTHEET 2O RIETOREIZL S
BRI ERENE S L CHBESNS. BiEZObLO
& LIS1 A O BRFOMEGSHL NI TEY,
Reelin % DCX, ARX &\ 7224 { OFEMNa 0 E K
FES5 L Tw5b. LISI ® genotype 13 8 F & T,
LIS1 OFJRFEHD I A b ¥ AERRF v v AR,
BARE, T2V L SVOEEREEICSFSET
HoH. BAL, (EROFBITTIEREIBD LN Lo
FoEBREBE BT, aCCGH IC L AN 24/ &
I —HRATIZ X ), LIST SIS OB ) 2k % B & 2
[ZL729 S B IICEEOFBHES)FEER & 1 HA
HETANPABEZICB VT, LISIEEO® 3 BHE 7 #57
SR TS L7z (B3)Y. ZoEHEIZBNT
1, WEEAED X ) ZINEIOTEREE XS Sk ho
7200, KOS EMARKT & Z1UEE) T
FIWRDPED SNz o T, LISIZa ¥ -
AZE D EBREE V) RIEREE R RS, g ¥ —
FBIEMOBEIIMAERET & v 9 30O phenotype %
RTEWVITET, ZOZERKRAIFERITRBICE
CHREEZTwE. 2FE0 7)) A0 ¥—#ICEE

2 7BREAEERY MRI Eff
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0-Mb 0.5-Mb 1-Mb 1.5-Mb 2-Wb 25-Mb 3-Mb
ChVe m Hem
(. B EE it B IEIRRRHIEIRE L NI MR BN N0}
- L S
\/’ y
“’g ngz &g W & 3 E‘B_
388338 8 3 & 8 3 |22s
F0359385%2 Ex g% & |582
LT OBEREIR £y 38 & |[@Ff=
o e
o PO TN ' = [
OXZIEL o@Pn=Z2y & o 2
0= e T ©
SR PR
SER00caCHd0ecSoX06REE

3 LISIfEEDS / LAOE—-HESE

MERTHEEFIE, 7/ 23 =50 loss T gain DOFEBRH BT BIFRICE D, KMEE 6 BHEDT
T phenotype ICEE L FEX 5 5L 0WH 2 ET RRAELI, MEMIAOBHRZER ORI TH B = &

H5. PHLP G >TBY, 2O & MR ZMkE
LISI O#ReIx, /v 777 b7 A2 hiY DRHAEZR>TWBHEEZLNT VWS, 7y v fEE

WHIEDHEA THB Y, LISI OMIEICBE L 72 51 T, RABILEE, 287 vy g < — R 0BRITH
/INEICBIE L 72 dynein 72 EOEB) ¥ 87 & HIH RERTIEDDH D, HBRKTIE, TLVyNAv—&

THIELLoTITONTVAEZEPHLLTH S, BBV TBRSNZHR AR, BARSLT IO

FalE, SO EERMIZLISI RERRTBED» SH A FOEBPRDOOLNDL. DO EDEL, TILINA

MLREIPSHCTHZETAZEEZBIBLTVAS, Y= DFERED 2] FHREELEEL TWIOTIE 2 W»

CDORDHESLT E UL, Ho/NEMRERIZBIT A5 PEVIFHLH D,

EIEATICICH TR L EZ DL TH D, T EBRBEOMIRICEEL T, ThETItE L
DITAETVIERENTE/2. ZOHWD-0,

} YO VEREEE DYRKIA b b2l FREEICHIET LT A0 11 Ftfks

SEEELRYAXTAIIMIC Y VI —REEE LT
5 VERBIROHEOBWEREFIEERETH KRB RARMESH L. TNOORERICE S &,
D, HA 10008 1 OEETRERET L. TEALDY b2l HFREAEOPTY, BRI TV 4E
&, AN B B R BARDOR G X B 21 Ty BWTH Y VREMRERFELLO phenotype 2 7RT I E 25,
BAEDO MY I—%2RY. BEEHSCHEER T2 C DAY 7 EERE T EE (down syndrome
O, WEREEOHMES R EREFZRT. T2, % critical region: DSCR) & & T &7z,
R DERERLHLE, EERCBILEMHELRT S AR L7z aCGH AT IZ L ), & @ DSCR
EWHY, BFENLEHEET L. ¥ VERBERE SIRDOBM R KA RTBEEZRS 2 Lz (F4)9.
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Chromosome view

U e S

2

chr21

MR I EENNNE W W™ B
N m 0 <
> o
Ewmgé’:mz
EES5c9T8
HhOUGCAIUT

4 DYRKIA EOMHR K

BHEIIMWEEE TALAT ERERE L, 208
W RES AR LTz, aCGH TH L 227 - 721
MR I OFIAANIZIE, KCDJ6 & DYRKIA @ 2 273
phenotype (28 % 5.2 A X R BEFELEL LN,
B2 b DYRKIA OHEREIC X % disruption @ #1451
W), FIREE & REE 2 B GE L T ie oo,
DRYKIA HZ @ % 3% O phenotype 125 b B2 % 5. 2
TWwhEEZ b/, FERE, DYRKIAWZ ST ST %
EE) v BbT A2 AL A=y FF—ETH
D, MR OFEAER S LIHED Y, FERRIEICH
HELTWREEZLNTWS, KA, BIED LISI
E#k, @ DYRKIA & phenotype 734"/ &5 a2 ¥ —#
WKL TV AIREED S Y, gain TS 7V ERE
FEIC BT B MBS, loss THHIMBEEICHE L Tw
LOTERVIPEEZTVWD,

} RREARS & EYE(C LB

F AT aCCHIZ X > TBEIZHE D\ 5¢31 @
MR EE RHL, OB EEEI L ESR
BAEZRTEV) ZERHOMILAD Zogf

18(222) BM21 Vol.14 No.3 2011

MBS, 7 M KA ¥ (protocadoherin:
PCDH) &9, BIEBUCE > CIRFICEE 2@ 2 %
RS BERTDI TAY —BHELETH. ZO@ETFIE,
immnogroblin A —/8S—7 7 I J—D X I, 7T R
=ML TEY, W{DbDTA VT4 —ADF
L, ZHEERBEL TV EEZLNRT WS, #
BRIV &2, 2O PCDH IZ~ ™ A28 WT, Hiif
ML Z &2 &S 550 allele A% hemiallelic expression
ERLTWAEZELREINT WS, L L, EBRICIE,
ZOPCDH% /) v 77w LIy AONTF OHES
FIIMDOIEIR DR S v,

EMICBWTREANIFEASTHRETAERIVD
b, Sotos FEMHEHE L ZDHITH A, Sotos fiE 5 B
13 5q35 FHIHIZ & 5 NSDI % & T $HI8 0 Bl )k 4212
LoTHIESEI EINLD, =0 NSDI O#EIFEIL low
copy repeat (LCR) IZ#FNTHBYH, LCR #NMET
% IEAH AL (non-allelic homologous recombination:
NAHR) WK X2 RREENFERTHL. Ok |k
NSDIDFREU T e NTORKEIE/ ) v 7T T b
X7 RNIADOFER D R E vy, TIITEWREIC L 58
WAEETSH 5.
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CDEHIRI AR EOBWERTR SN L B
DENEGERT LY -V ELT, & MERBERER
iPS ML OIRREFFAT~ OIS H A ST w b

E NERBRBERE iPS filaEFIRA L
TRAREET DR

TP 51E, TS MBS HISk IPS ML A
B U7 AR B DR O B L9 o%F s h
DOHb.

AN AF S 72 ©1d Chamberlain 5 (2 & % Ang-
elmann JiE f #F & Prader-Willi 4iE 18 B 0 € 8 58 % H
Sk iPSHll e Td 5 9 Angelmann JE % # & Prader-
Willi FEBERE IR O H A 27/ LRIY A SR 124 S
RETH L. £IC15qlI2 O REICLVAEL S
7%, Angelmann FEME B IR HE 7 U L K98,
Prader-Willl JEEE IEALHF T U NVDRETHE LB, #
DB, T OMHEE DO SNRPNIZLH T ) LOKRT
FEHRLTBY, UBESA AT ) VOARTERBELT
WET0, REDRFIZL ) B2/ ERE X730
THb. 7/ 2R ARGBEIE IR EZ-TEY,
HF12 UBE3A IZJHIC B\ THRIZRI D AR AR & & 8
HH N TVvi%. Chamberlain & 13 Angelmann JiE i B
& Prader-Willi RERB B 0 2 25 3% 3k 1PS Ml % ik
AREHEFE S CRETREOREL BT LY, #
OFER, IPSHBFEIC L > TH 7 2L s n<
WBIZOLHED LT, 7 AR ALK ISR S LT

CEEMLPIT LI SRR T T
@«@“ﬂ?ﬁ& I X B IRTBIENT AT A T <
ZEDVHIEEENS.
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