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ABSTRACT Chromosomal study was carried out on
congenital anomalies with mental retardation to ex-
plore the relation between mental retardation and chro-
mosomal abnormalities. During a period from 1974 to
2000, 877 cases were referred for this study. These in-
cluded 173 cases of central nervous system anomalies,
165 cases of epilepsy, 21 cases of muscular dystrophy,
and 70 cases of Down syndrome. As a result, one hun-
dred and fifty-four cases of the 877 had chromosomal
abnormalities showing an incidence of 17.6% and 14
cases of the 144 had the abnormalities transmitted from
the parents.

INTRODUCTION

   The chromosomal abnormalities are usually
combined with congenital anomalies. However it
is still meager to study on chromosomal abnor-
malities and congenital anomalies with mental
retardation. This study was served to explore
the relation between congenital anomalies with
mental retardation and chromosomal abnormali-
ties on the patients with central nervous system
anomalies, epilepsy, muscular dystrophy, Down
syndrome and other congenital anomalies with
mental retardation.

MATERIALS AND METHODS

Eight hundred and seventy seven cases of
congenital anomalies with mental retardation were
referred for this study and investigated regard-
ing chromosomal abnormalities, during the pe-
riod from 1974 to 2000.  These included 173 cases
of central nervous system anomalies: neural tube
defect; microcephalus; hydrocephalus and other
central nervous system anomalies, 165 cases of
epilepsy, 21 cases of muscular dystrophy, 70
cases of Down’s syndrome and other 499 cases

of mental retardation.  Some cases had two or
more kinds of anomalies, for example having epi-
lepsy and central nervous system anomaly.

The lymphocytes were cultured for 72 hours
in the minimal essential medium supplemented
with 5% calf serum. The slides were made by
means of the flame-drying technique. The chro-
mosome observation was made with 50 well-de-
lineated metaphases. The conventional Giemsa
and G-banding differential staining were rou-
tinely employed for chromosome identifications
(Kadotani 1986). In abnormal or ambiguous
cases, C- R-, Q-, or high-resolution G-banding
and/or Fluorescence in situ hybridization (FISH)
technique were also employed as necessary
(Takagi 1987; Ikeuchi 1984; Zhao et al. 1997).

RESULTS

Chromosomal aberrations were investigated
in 877 cases of congenital anomalies with mental
retardation: 165 cases of epilepsy, 173 cases of
central nervous system anomaly (CNS), 21 cases
of muscular dystrophy, 70 cases of Down syn-
drome and 499 cases of other congenital anomaly
(other-group) with mental retardation.  Six hun-
dred and eighty out of the 877 cases had normal
karyotypes (Table 1).  Forty three cases had nor-
mal karyotypes with variations which were nor-
mal variation: thirteen cases of epilepsy, ten
cases of CNS, three cases of muscular dystro-
phy, no case of Down syndrome and twenty
cases of other-group with mental retardation
(Table 1).  One hundred and fifty-four cases had
abnormal karyotypes showing an incidence of
17.6% (Table 1).  On the chromosomal abnormali-
ties of each syndrome, fifteen cases were in epi-
lepsy showing 9.1%, twenty-seven cases were
in CNS showing 15.6%, one case was in muscu-
lar dystrophy showing 4.8%, seventy cases were
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in Down syndrome showing 100% and 56 cases
were in other-group with mental retardation show-
ing 11.2%.  The frequency of chromosomal ab-
normality was highest in the group of CNS ex-
cept for Down syndrome.  Of the 154 cases, 14
cases had the chromosomal abnormalities trans-
mitted from the parents: two cases of epilepsy,
four cases of CNS and eight cases of other-group
with mental retardation.  Of the 14 cases, nine
cases were through the maternal line and five
cases were through the paternal line (Table 3).

The chromosomal aberrations on each syn-
drome were shown in Table 2.  Of the patient
having chromosomal aberrations in all cases of
mental retardation, 91 cases had numerical aber-
ration showing 52.3%, 22 cases had chromosomal
deletion showing 12.6%, and 20 cases had par-
tial trisomy showing 11.5%.  On the epilepsy,
five cases had inversion showing 31.3%, three
cases had partial trisomy and three cases had
deletion, showing both 18.8%.  On the CNS,
twelve cases had numerical aberration showing
41.4%, and five cases had partial trisomy show-
ing 17.2%.  On Down syndrome, all cases had
chromosome aberration: 67 cases of trisomy and
3 cases of translocation type.  On other-group
with mental retardation, deletion was most fre-
quently in chromosomal aberrations, and next
was partial trisomy.

Chromosomal abnormalities on each syn-
drome were shown in Table 3.  Of the 14 cases
having the chromosomal abnormalities transmit-
ted from the parents, nine cases had the abnor-
malities through the maternal line and five cases
had through the paternal line (Table 3).

REMARKS AND CONCLUSION

The application of some kinds of banding
techniques had made possible not only to detect
the chromosome abnormalities but also to delin-
eate the exact points of rearrangements.  In order
to detect even minor chromosome abnormalities,
in this study, the banding techniques were rou-
tinely employed in all the cases.  It has been
reported on the chromosomal abnormalities in
877 cases of congenital anomalies with mental
retardation.  Of the 877 cases, 154 cases had chro-
mosomal abnormalities, showing an incidence of
17.6%.  The frequencies of chromosomal abnor-
malities were 9.1%, 15.6%, 4.8%, 100% and 11.2%
in epilepsy, CNS, muscular dystrophy, Down
syndrome and other-group with mental retarda-
tion each.  These frequencies were relatively high
as compared with the normal population: 0.3 -
0.5% (Makino 1979).  As a result of the chromo-
some analyses performed on the relatives of the
cases having abnormal karyotypes, fourteen

Table 1: Chromosomal analysis on each syndrome with mental retardation

Syndrome Case Normal Normal Abnormal (%) Transmit.*
variation

MR 877 680 43 154 (17.6) 14
Epilepsy 165 137 13 15 ( 9.1) 2
CNS 173 136 10 27 (15.6) 4
Muscular dystrophy 21 17 3 1 ( 4.8) 0
Down syndrome 70 0 0 70 (100) 0
Other mental retardation 499 423 20 5 6 (11.2) 8

MR: All cases of mental retardation,  CNS: Central nervous system anomaly,
*: The abnormal transmitted from the parent.

Table 2: Chromosomal aberration on each syndrome (%)

Aberration MR Epilepsy CNS Musc. dystrophy Down sy. Other MR

Numerical aberration 91 (52.3) 2 (12.5) 12 (41.4) 0 67 (95.7) 10 (17.2)
Mosaic 9 ( 5.2) 0 (0) 3 (10.3) 0 0 6  (10.3)
Partial trisomy 20 (11.5) 3 (18.8) 5 (17.2) 0 0 12 (20.7)
Deletion 22 (12.6) 3 (18.8) 2 ( 6.9) 0 0 17 (29.3)
Inversion 12 ( 6.9) 5 (31.3) 1 ( 3.4) 1 (100) 0 5 ( 8.6)
Ring 6 ( 3.4) 1 ( 6.3) 2 ( 6.9) 0 0 3 ( 5.2)
Translocation 11 ( 6.3) 2 (12.5) 3 (10.3) 0 3 ( 4.3) 3 ( 5.2)
Insertion 3 ( 1.7) 0 (0) 1 ( 3.4) 0 0 2 ( 3.4)
Total 174 16 29 1 70 58

MR: All cases of mental retardation, Musc. Dystrophy: Muscular dystrophy, Down Sy: Down syndrome, Other MR:
Other mental retardation
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cases were found to have the abnormalities trans-
mitted from the parent, showing an incidence of
9.1%: nine cases through the maternal line and
five cases through the paternal line.

The frequency of chromosomal abnormality
was shown highest in the group of CNS except
for Down syndrome.  Next was in the group of
epilepsy.  On the chromosomal aberrations in each
syndrome, inversion was most frequently in epi-
lepsy, partial trisomy was most in CNS because
ten cases out of the twelve cases having numeri-
cal aberration were the complex anomalies both
CNS and Down syndrome, deletion was most in
other-group with mental retardation (Table 2, 3).

In the present study, it has been confirmed
that chromosomal analysis is an important tool
to any congenital anomaly, especially when no
obvious cause for the anomaly could be found.

A part of this paper was reported at the 30th

Conference of the European Teratology Society
in Hannover, Germany, 2002.
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