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SUMMARY Cases in which there are more than
three copies of a sex chromosome, and rarely of
an autosome, have been reported, but to our
knowledge hexasomy has never been described
except in tissue undergoing neoplastic change.
This report describes a female infant with
multiple malformations in whom we found a
mosaic hexasomy 21. This was first detected in
amniotic fluid cells and subsequently in skin
fibroblasts.

Case report

Spontaneous delivery of this female infant occurred
at about 36 weeks' gestation. Birth weight was about
4000 g and the head circumference was 34 cm.
Respirations were gasping and irregular and there
was acrocyanosis with dusky discolouration of the
lips. The anterior fontanelle was large and cranial
sutures, including the metopic, were widely open.
Despite its circumference, the head appeared small
in comparison to the body. There was marked
hypertelorism with short upward slanting palpebral
fissures. The globes were small and the corneae
cloudy. There was a right sided cleft of the lip,
complete cleft of the palate, and marked nasal
hypoplasia. The ears were low set and rotated, and
the lobes were fleshy. The neck was short with
redundant soft tissue folds posteriorly.
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The chest was narrow with hypoplastic nipples.
The heart was normal on auscultation. The sternum
was of normal length. External genitalia were
normal female and the anus was anteriorly placed.
The spine appeared normal.
The upper limbs were hypotonic and abnormalities

were confined to the hands. Both thumbs were
triphalangeal and the fingers were tapered with
hypoplastic nails. There was camptodactyly of
fingers 4 and 5 on the right and clinodactyly of the
right second and left fourth fingers. There were
simian lines bilaterally. Dermatoglyphs were un-
remarkable.
The lower limbs were hypotonic with prominent

heels and a midplantar vertical crease bilaterally.
The baby died shortly after birth. Necropsy

confirmed the physical observations. The heart was
normal on gross examination and the brain on
gross and microscopical study. X-ray examination
failed to reveal any skeletal abnormalities and
confirmed the clinical impression of borderline
microcephaly.
The mother and father were both aged 36 and in

good health. There had been two previous preg-
nancies, one ending in an early spontaneous abortion
and the second with a normal female whose develop-
ment has been entirely normal. There was no other
relevant family history.
The pregnancy had been unremarkable except

for an influenza-like illness early in gestation which
lasted about one week. An amniocentesis was
requested because of maternal age and was per-
formed at about 16 weeks' gestation.
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FIGURE Partial karyotypes of
(a) chromosomes 21, (b) two mzarker
chromosomes, and (c) chromosomes
22 using G banding. The two marker
chromosomes appear to be identical
and most likely to be a 21;21
translocation.

a b C

CYTOGENETIC STUDIES
Cultures were established in three flasks and four
of48 cells in cultureA showed a 48,XX, +mar, +mar
pattern (figure). Cells from two additional culture
dishes were examined and each one contained a
single cell with the same two additional marker
chromosomes. Thus, of 150 cells examined, six
were hyperdiploid. G, R, and C banding was
attempted and the two marker chromosomes
appeared to be identical and each probably a 21;21
translocation. It was the mother's decision to
continue the pregnancy.
Venous blood and a skin biopsy were taken

shortly after birth for chromosome studies and the
results of these studies, as well as ones of both
parents, are shown in the table. Fewer than 10
mitotic spreads were found in preparations from
peripheral blood. In skin fibroblast cells, eight of
86 cells showed the same two marker chromosomes.
Only one centromere could be identified. Because of
the small number of cells with these two markers,

TABLE Results of chromosome studies.

Subject Tissue No ofchromosomes

46 48 (%)

Fetus Amniotic fluid 144* 6 (4)
Neonate Blood 10 0

Skin 78 8 (10)
Mother Blood 50 0

Skin 60 0
Father Blood 50 0

Skin 10 0

*From three separate culture dishes.

no attempt was made to measure superoxide
dismutase-1 (SOD-1).

Parental chromosomes from both peripheral
blood lymphocytes and skin fibroblasts were
entirely normal.

Discussion

We have described a severely malformed infant
whose phenotype did not resemble Down's syn-
drome and who appeared to have a mosaic hexasomy
21. This change was found in about 4% of cells
examined at amniocentesis and nearly 10% of skin
fibroblasts. While some cases have occasionally
been reported with multiple X and Y chromosomes,
six copies of an autosome have never been described
to our knowledge, except in leukaemia or tumour
tissue.
There are three published reports of tetrasomy

21.1-3 In one case there were two extra chromosome
21s present in all the peripheral blood lymphocytes
counted. Fibroblasts were not studied. The pheno-
type was typical of Down's syndrome. The infant
died at 4 days of respiratory problems complicated
by congenital monocytic leukaemia.1 Another
report describes a mosaic 21;21 translocation or
isochromosome 21 with severe mental retardation
and dysmorphic changes not particularly suggestive
of Down's syndrome. The chromosome abnormality
was only present in skin fibroblasts where all cells
carried the marker chromosome.2 SOD-i levels
were reported to be normal. The third case also had
a 47,XY,t(21;21) karyotype identified in all skin
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fibroblasts examined and in 3% of blood lympho-
cytes. Facial features were very suggestive ofDown's
syndrome.3
Tetrasomy of chromosomes 9, 18p, and 22 have

also been described.4-6 The apparent rarity of these
cases may be because of their loss early in pregnancy,
or because of mosaicism with very few aberrant
cells, or because the aberration occurred in fibro-
blasts rather than lymphocytes. It is of interest that
autosomal tetrasomy was not detected in one study
of spontaneous abortions.7

This chromosome change may result from a
Robertsonian translocation or an isochromosome.
It could have occurred in either parent at meiosis
followed by mitotic non-disjunction affecting both
the marker and the No 21 chromosome, or the
change could have been initiated at an early mitosis
followed by a further non-disjunction. Selection
against the hyperdiploid cells may account for the
infrequency of this cell line. Hyperdiploid cells are
known to have a longer cell cycle.
Both the relative infrequency of the hexasomic

cell line as well as its distribution suggests the
importance of fibroblast studies and the need to
count sufficient cells when there is a strong suspicion
of a chromosome abnormality.
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