
Case reports

47,XXX chromosome constitution
in a male
SUMMARY An 18-year-old boy with a male
phenotype was examined because of testicular
hypoplasia. Chromosome analysis using Q- and
R-banding techniques and BUdR treatment
showed a 47,XXX karyotype, in both lympho-
cytes and fitroblasts.

Cytogenetic problems raised by this case are
discussed in relation to data from previous
published reports.

Case report

The patient was born in 1959, when the father was 31
and the mother 34 years old. He was the last of five
children. The first child, a female with spina bifida,
died at 3 months. A second pregnancy ended with a
spontaneous abortion during the first trimester. The
patient has three living sisters, aged 19, 22, and 23,
respectively. Two of these are married, and one has
a child with a normal phenotype.

Since the age of 12 the patient has been treated
with androgen substitutive therapy for testicular
hypoplasia. Satisfactory pubertal physical develop-
ment was achieved, but no effect on sexual behaviour,
which continued to show prepubertal features, was
observed.
At the age of 17 a testicular biopsy was performed.

Histological examination showed a thickening of all
basement membranes and marked atrophy of
germinal cells.
On physical examination the patient had normal

body proportions; his height was 177 cm, his weight
66 kg. His face was expressionless. Body and pubic
hair were normally distributed and on his face he
had sparse hair and acne. Gynaecomastia was not
present. The penis was of normal size and both testes
were small and soft (fig 1).
Hormonal studies showed plasma levels of

testosterone, LH, and FSH to be similar to those
found in patients with Klinefelter's syndrome.
Endocrinological findings are described in another
report (Borghi et a!, in preparation).
The subject first came to our hospital at the age

of 18.

CYTOGENETIC STUDIES
In a buccal smear 20% X chromatin-positive nuclei
were found and some cells showed a double X
chromatin body. All the nuclei observed were
negative for Y fluorescence.

Cytogenetic analysis carried out on peripheral

FIG 1 Proband at age of 18 years.

blood cultures showed a modal number of 47
chromosomes. The use of the Q-banding technique
enabled the karyotype of the patient to be identified
as trisomy X, while Y fluorescence could not be
detected in any of the metaphases examined (fig 2).
A bright fluorescence on the short arm of chromo-
some 13 was found. In the father's karyotype, where
a normal Y chromosome was present, chromosome
13 also showed a similar Q-banding pattern. This
makes the hypothesis that Y material had been
translocated onto 13p unlikely. On these grounds,
we are inclined to interpret this finding as a Q-
intensity variant of the 13p region (fig 3). The
47,XXX chromosome constitution in the patient's
cells was also confirmed by the observation, in all
scored mitoses, of two inactive X chromosomes,
using BUdR treatment followed by acridine orange
staining (fig 4).1
As the patient declined to submit to another

testicular biopsy, it was not possible to examine
fibroblasts from the testes. Chromosome analysis
was also performed on fibroblast cultures obtained
from the skin, and the 47,XXX karyotype was again
observed.

Cytogenetic data obtained from lymphocytes and
fibroblasts are summarised in the table. The mitoses
with less than 47 chromosomes show a random loss
of one or more chromosomes. No abnormalities
were found in the chromosome constitution of the
mother.
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TABLE Cytogenetic data from lymphocytes andfibroblasts
No of chromosomes Total
< 45 45 46 47 mitoses

Peripheral blood 11 6 16 207 240
Skin fibroblasts 1 0 2 53 56

As the patient and both his parents showed an
(a+) phenotype for the Xg group, it was not possible
to establish the origin of the non-disjunction.

Discussion

A 46,XX karyotype in a male was first reported by
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de la Chapelle et al.2 Since then, nearly 60 cases of
male patients with an XX sex chromosome con-
stitution have been described. The present case
appears to be the first example of47,XXX karyotype
associated with a male phenotype. Several hypo-
theses have been advanced to justify the presence of a
male phenotype without any apparent Y material.
As in 46,XX males, many pathological symptoms

of Klinefelter's syndrome were also present in the
patient we examined. This might suggest that these
patients were originally XXY, or as in the present
case, XXXY. After testicular differentiation is
triggered, mitotic non-disjunction may produce two
stem-lines, one containing the Y chromosome.

2 Q-banded karyotype of the patient.
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FIG 3 Chromosome 13 of (a) the patient and (b) his father showing Q-intensity variant of the short arm.

Subsequently, the Y line is probably eliminated
during the following cell divisions.3 4 5
As the genetic information for male differentiation

is located in a very small portion of the juxta-
centromeric region of the Y chromosome,6 7 the
hypothesis that non-fluorescent material might have
been translocated from the Y to an autosome or to
an X chromosome must also be considered. XX
males with increased length of the short arm of one
of the Xs have been reported by Madan8 and by
Wachtel et al.9 The authors suggested that an X-Y
interchange had occurred in these patients, accord-
ing to the hypothesis of Ferguson-Smith.10 No
appreciable difference in length of the short arms of
the X chromosomes was found in our case, either
in lymphocyte or fibroblast banded mitoses. How-
ever, the possibility of a very small Y segment
being translocated onto Xp cannot be ruled out.
A rare mutant gene able to induce testicular

differentiation and male sex development both in
XX3 and XXX subjects is another possible explana-
tion. Two factors suggest that this gene mutation is
dominant.

Firstly, consanguinity among parents ofXX males
has not been observed in any of the cases reported.
Secondly, although a higher frequency among

sibs, cousins, or uncles of the probands would be
expected, familial recurrence ofXX males is extremely
rare.11
The possibility of failed inactivation of the male-

determining genes, presumably located on the X
chromosome, has also been suggested by some
authors.5 12

Finally, the presence of mosaicism, with an
extremely circumscribed Y cell line, must be con-
sidered.13 14 15 Pawlowitzki et al16 reported an XX
male in whom the Y body was detected only in
Sertoli cells. Although in our investigation the
analysis was performed on a large number of
mitoses from two different types of tissue, the
possibility of mosaicism cannot be excluded.
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FIG 4 R-banded chromosomes of the patient obtained using BUdR and acridine orange. Arrows indicate two late
replicating X chromosomes.
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Complex chromosomal
rearrangement leading to partial
trisomy 22
SUMMARY We have examined a boy with a

peculiar facial appearance and mental retarda-
tion. Cytogenetic studies showed 47,XY, mono-

somy 22, + two marker chromosomes, MI and
M2. The karyotype is interpreted as functionally
partial trisomy 22. Chromosome analyses of
both parents and three sibs were normal.

Several cases of trisomy 22 (non-mongoloid trisomy
G) have been described.1-5 There is a wide variation
in the phenotypic appearance ofthese cases. However,
there are many similarities which allow the descrip-
tion of a specific syndrome. It has been suggested by
Zellweger et al5 that trisomy 22 syndrome (T22), cat
eye syndrome (CES), which is a partial trisomy 22,
and cases with symptoms of both T22 and CES, the
so-called intermediate cases, are variants of the same
disorder. The main feature(s) of T22, cleft palate,
and of CES, coloboma of the iris and imperforate
anus, are absent in our patient. He has, however,
some of the characteristics of T22 or CES or both,
suggesting an intermediate case. The purpose of this
report is to describe the clinical picture and the
concomitant chromosomal aberrations.

Case report

The proband (fig 1) was born in January 1975 after
an uneventful pregnancy; the mother was 24 and the

FIG 1 Front and side view ofproband.

father 30 years old. The mother has two daughters,
born in 1972 and 1978, and one son born in
1973, all of whom are normal. The parents are
unrelated. The boy was small (birthweight 2780 g,
height 48 cm, head circumference 34 5 cm). He was
hypotonic and cyanotic after birth, needing oxygen
for 6 hours. Apgar score at 1 minute was 8. Physical
examination showed right-sided cryptorchidism. He
had a peculiar facial appearance and poorly formed
ears. Routine laboratory tests were normal.
He was admitted to the paediatric ward twice at

the age of 2 and 41 months because of continued
vomiting, seborrhoeic dermatitis, and episodes of
coughing and wheezing. He was thin and his peculiar
appearance was now more marked with hyper-
telorism, antimongoloid slanting of the eyes, eyelid
folds, epicanthus, and mild bilateral ptosis. He had
micrognathia, large, low-set ears with an indentation
on each ear lobe, and small bilateral preauricular
sinuses. There was frontal bossing, his nose was
broad with a depressed nasal bridge, and the mouth
was downturned. He had low-set, widely spaced
nipples, moderate cubitus valgus, and short lower
extremities. His motor development was normal, but
his mental milestones were delayed. The back of his
head was flat and asymmetrical. Laboratory
investigations, including urinary mucopolysac-
charides, liver function tests, thyroid function test,
repeated urinary amino-acid screening, and mal-
absorption tests, were normal. IgG, IgA, and IgM
were normal, but IgE was raised (120 U/ml). Radio
allergen sorbent test for egg albumin was positive.
The leucocyte count was variable (35 000 to 7400)
with marked and prolonged leucocytosis, but a bone
marrow puncture was normal. Intravenous pyelo-
gram, electroencephalogram, and chest x-ray were
normal. A barium meal showed massive regurgita-
tion into the oesophagus when the patient was
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