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Discussion

The segregation analysis of 60 pregnancies shows
that among all viable offspring from inv(13) carriers
there is a significant predominance of males (table).
This observation suggests a selection against female
offspring. However, the reason for this selection
remains obscure.
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Two Robertsonian translocations
in a boy with mental retardation*
SUMMARY An 8-year-old boy with mental
retardation was found to be a mosaic, showing
three different cell lines, 46,XY/46,XY,-21,
+ t(q21q21)/45,XY,-13,-21, + t(ql3q21) in
cultured peripheral blood cells.

Reports of structural mosaicism involving two
different Robertsonian translocations are very few.1 2
We report here a very unusual case of a boy with no
clinical signs of Down syndrome carrying two
different Robertsonian translocations and a normal
cell line.

Case report

The patient (fig 1) was born in January 1968 after

FIGI1Patient at 6years of age: full face and profile.
Note: photographic artefacts (speckled pattern).
*This work was partially supported by The Birth Defects
Institute, New York State, Department of Health.
Received for publication 16 May 1981.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.19.3.229 on 1 June 1982. D
ow

nloaded from
 

http://jmg.bmj.com/


230

approximately 34 weeks' gestation. The mother was
29 years old and the father was 33 years old. They
have a normal girl, 4 years older than this boy. The
family history is negative for any birth defects or
mental retardation. The pregnancy was uneventful
and birthweight was 2099 g. Because of the notice-
able maturation delay noted by the family physician,
the child was referred for consultation at the age of
13 months and the diagnosis of psychomotor
retardation was confirmed. At the age of 4 years
5 months he was examined again. His height was
96.5 cm, his weight was 17.4 kg, and his head
circumference was 49 cm (-2 SD). Neurological
examination demonstrated no defects, but fine
manipulation was poor. He was referred to us for
chromosome studies when he was 6 years old (71
months).

PSYCHOLOGICAL EVALUATION
At 53 months his IQ was 60, and, although his other
psychological test scores fell within the mildly
retarded range, clinically he functioned at a modera-
tely retarded level. His speech was intelligible; he

Case reports

had retained a jargon speech pattern, although he
was capable of speaking sentences.

DERMATOGLYPH S
Palmer axial triradii were in t and t" position bilater-
ally. Simian creases were not present. A dermato-
gram3 showed the diagnostic index line to be just
touching the Down syndrome bar.

CYTOGENETIC STUDIES
Peripheral blood leucocytes were cultured for
chromosome study. Both quinacrine and trypsin-
Giesma banding techniques4 5 were used to analyse
the patient's chromosomes. A total of 400 cells was
analysed. Unfortunately, skin biopsy was refused by
the parents.

Results

Of the chromosomes, 51.25% showed a balanced
13;21 translocation, 47.75% showed trisomy 21 in
the form of 21;21 translocation, and I % were
normal, 46,XY (figs 2, 3, 4). The karyotypes of both
parents were normal.
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FIG 2 Trypsin banded karyotype showing 21;21 translocation.
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FIG 3 Trypsin banded karyotype showing 13;21 translocation.
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Discussion

Mosaicism involving more than two cell lines in
Down syndrome patients has been described.
However, the reports of mosaicism involving two
different Robertsonian translocations are very few.

In 1965, Zellweger and Abbo2 reported a case

where mosaicism was observed in a girl with Down
syndrome. She had four different cell lines, balanced
and unbalanced translocations involving D;D and
D;G lines, as well as a normal cell line. However,
pictures were not available and banding techniques
were not in use at that time. Chromosomal mosaic-
ism was observed in other members of the family
also. They attributed this familial mosaicism to an

autosomal dominant gene. Another case of Down
syndrome with two different Robertsonian trans-
locations (15;21 and 21 ;21) was reported by Atkins
and Bartsocas in 1974.1 In this case and the case of
Zellweger and Abbo the patients appeared to have a

Down phenotype.
In the present case, approximately 50% of the

patient's blood cells were trisomic for chromosome
21 and 50% were normal (table). This could explain
why he did not present with typical Down syndrome
features. This again shows that, in a mosaic, when
a percentage of a particular cell line is less than 1 or

2 %, it may go unnoticed in a routine count of 30
cells.

In our case, we could not determine whether
q21q21 was an isochromosome or a translocation.
The formation of an isochromosome in one cell line
and chromosomal breakage leading to ql3;q21
translocation in another cell line of a normal zygote
could be one of the explanations of this mosaicism.
Another possibility is that the zygote started out
as normal 46,XY, non-disjunction at the second
mitotic division resulted in a 46/47 mosaicism
(non-disjunction at the first mitotic division would
result in a regular trisomy), or the zygote started out
as trisomic for a chromosome 21. Anaphase lagging
of a chromosome 21 at one of the first mitotic
divisions can also result in a 46/47 mosaic. Since
there was no 47 cell line, chromosomal breakage
might have occurred immediately in a cell with 47
chromosomes giving rise to a 21;21 translocation.
Chromosomal breakage occurred also in a cell with
46 chromosomes and gave rise to a 13 ;21 transloca-
tion. Considering that the normal cell line represents

only 1% in the distribution of three cell lines, this
chromosomal breakage might have occurred in the
early cleavage division. We were unable to carry

out blood group studies for chimaerism.

ERNEST LIEBER AND PULOMA SHAH
Department ofPediatrics,

Division ofHuman Genetics,
Long Island Jewish-Hillside Medical Center,

State University of New York
at Stony Brook, New York, USA.

References
1 Atkins L, Bartsocas CS. Down syndrome associated with
two Robertsonian translocations, 45,XX,-15,-21,+t
(15q21q) and 46,XX,-21,+t(21q21q). J Med Genet
1974;11 :306-9.

2 Zellweger H, Abbo G. Familial mosaicism attributable
to a new gene. Lancet 1965;i:455-7.

3 Reed TE, Borgaonkar DS, Conneally PM, Yu P,
Nance WE, Christian JC. Dermatoglyphic nomogram
for the diagnosis of Down syndrome. J Pediatr
1970;77:1024-32.

4 Caspersson T, Lomakka G, Zech L. 24 fluorescence
patterns of human metaphase chromosomes-distinguish-
ing characters and variability. Hereditas 1971 ;67:89-102.

5 Seabright M. A rapid banding technique for human
chromosomes. Lancet 1971 ;ii:971-2.

Requests for reprints to Dr Ernest Lieber, Depart-
ment of Pediatrics, Division of Human Genetics,
Long Island Jewish-Hillside Medical Center, New
Hyde Park, New York 1040, USA.

Autoimmune chronic active
hepatitis in Down's syndrome

SUMMARY Hashimoto's thyroiditis, auto-
immune adrenalitis, pernicious anaemia, and
diabetes mellitus are all recognised associations
with Down's syndrome. In addition chronic
active hepatitis (CAH) resulting from chronic
hepatitis B antigenaemia is known to occur in
these patients, but an association of autoimmune
CAH and Down's syndrome has not previously
been described. We report a case in which
Down's syndrome was associated with auto-
immune CAH, Hashimoto's thyroiditis, and
alopecia areata.

Case report

A 29-year-old man with Down's syndrome was

referred in May 1980 with a 9-month history of
increasing lethargy and dyspnoea, dryness of the

Received for publication 20 August 1981

TABLE Chromosome counts
45 46 46 Total cells

counted
t(13;21) t (21;21) Normal

205 191 4 400
(51*25%) (47*75%) (1 %)
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