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Abstract

Recent progress in fetal neuroimaging and molecular genetics has enabled us to make a definite
diagnosis of developmental brain anomalies in human. We analyzed 24 of fetal cases who were prenatally
diagnosed as brain malformation at around 20 weeks of gestation. Ten of them showed normal karyotype,
2 with abnormal karyotype, 4 with abnormal copy numbers by DNA chip, and 6 cases showed unique gene
mutation. Neuropathological analysis revealed holoprosencephaly, variable migration disorders, disrupted
cellular proliferation and differentiation, cerebellar agenesis/hypoplasia with hydrocephalus, and
hydrocephalus with LI CAM mutation. I herein report three cases including semilobar holoprosencephaly,
arthrogryposis multiplex and thanatophoric dysplasia. I emphasize that fetuses with abnormal brain
development diagnosed prenatally turned out to consist of various types of brain anomalies after
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neuropathological examination. Cooperative studies using neuroimaging, molecular genetics and
neuropathology might provide us with better understanding on the pathogenesis of brain anomalies and

promise fetal molecular therapy in the future.
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M/FGA (W) K/DNA chip Gene mutation Pathological diagnosis
1 M 20 46XY L1CAM,Fukutin TUBAIA LISIWT Lissencephaly type II (Walker-Warburg syndrome)
2 M 19 46XY LICAM; ¢.818-820 del(CCA) X-linked hydrocephalus (LICAM)
3 M 21 46XY Porencephaly, Dandy-Walker variant
4 M 20 46XY CCH, CH
5 M 20 46XY/ZIC2 deletion Holoprosencephaly(semilobar)
6 F 20 46XX Agenesis of cerebellum with aqueduct stenosis
7 F 21 ND FGFR3:c.742 C—C/T, R248C TD1: Temporal and hippocampal dysplasia
8§ F 20 46XX, 15q partial Normal brain, TAPVD, SUA
9 F 21 46XX/Normal Multiple nodular heterotopia of the cerebrum and cerebellum
10 F 21 ND GLE1L: A841G (Ile243Val) hetero LCCS type 1 with hypoplasia of the spinal cord and brainstem
11 M 17 46XY/Duplication of ccH
12 F 20 46XX/Normal CCH, Hydrocephalus with aqueduct stenosis
13 M 21  46XY /Normal CCH, Hydrocephalus with CH
14 F 21 ND Multifocal cobblestone-like migration disorder
15 F 21 47XX+13 Holoprosencephaly (lobar type), Retinal dysplasia
16 F 20 ND/6q terminal deletion CCH, CH
17 F 20 46XX/Normal Holoprosencephaly (semilobar type)
18 F 21 ND Dandy Walker malformation
19 F 20 ND Porencephaly, CH
20 M 20 46XY/p36 deletion 1p36 deletion syndrome: hemi-lissencephaly type 2, CCH
21 M 20 ND FGFR3: ex14 ¢.1948 A—A/G, K650E TD2: Temporal and hippocampal dysplasia
22 F 20 ND Semilobar holoprosencephaly with dorsal sac, Dandy-Walker’ s cyst
23 M 20 ND FGFR3: ex14 ¢.1948 A—A/G, K650E TD2: Temporal and hippocampal dysplasia
24 M 21 ND L1CAM; Intron 6 694+6 G — A X-linked hydrocephalus (L1ICAM)

K: Karyotype GA: Gestational age CCH: Corpus callosum hypoplasia-‘agenesis CH: Cerebellar hypoplasia
TAPVD: total anomalous pulmonary venous drainage SUA: single umbilical artery ND: not done WT: wild type
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