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Klinefelter's syndrome and maternal
XX/XXX mosaicism

Sir,
We wish to document a rare case of a 46,XXY male,

whose mother was shown to have a karyotype of 46,XX/
47,XXX. Very few cases have been reported in the
literature. The first two were found in Germany by
Rosenkranz (1965), and were the only children with
chromosomal abnormality in the 28 offspring of nine
trisomy X females (Carr, 1969). To the authors'
knowledge, the only other two cases of Klinefelter's syn-
drome with a trisomy mother were reported by Baikie,
Dartnell, and Lickiss (1972) and Geisler, Svejcar, and
Degenhardt (1972). Theoretically, half of the children
of fertile 47,XXX females should be either 47,XXY
males or 47,XXX females. This genetic expectation is
not borne out in surveying the available literature on
children of 47,XXX females (Bartalos and Baramki,
1967; Court Brown, 1969; Reisman and Matheny, 1969)
or on mothers of 47,XXY males (Nielsen, 1969; Nielsen
et al, 1969). Most of the speculation concerning this
rarely observed condition attempts to explain why the
50% expected rate is not met (Bartalos and Baramki,
1967; Reisman and Matheny, 1969). It has been sug-
gested that an XX ovum is lethal, which seems unlikely.
The more likely explanation would seem to involve a
preferential segregation in which the secondary oocyte
containing XX becomes a polar body during the dis-
junction process in meiosis I. In the present case, the
aetiology of the extra X chromosome is unclear. The
extra X chromosome in the male proband (XXY) could
have come from an XX bearing egg produced by disjunc-
tional separation of the three Xs or by non-disjunction of
two of the synapsized Xs during meiosis or from a XY
bearing sperm produced by non-disjunction of the sex
chromosomes in spermatogenic meioses. The proposi-
tus is a 25-year-old-single white male, a sociopath with
drug abuse, whose biological father is deceased. His
26-year-old full sister and 18-year-old stepbrother are
normal. There is no outstanding history of illness in
the family, other than the mother's 46,XX/47,XXX
mosaicism. The available data do not allow the deter-
mination of the aetiology of Klinefelter's syndrome in
this patient; we merely wish to put this case on record
with the few other reported cases in the literature.

Yours, etc,
Ming T. Tsuang, Jon R. Miller, and

Lawrence E. De Bault
Department of Psychiatry, College of Medicine,
University of Iowa, Iowa City, Iowa, USA

REFERENCES
Baikie, A. G., Dartnall, J. A., and Lickiss, J. N. (1972). XXX son of

a possibly XX/XXX mother. Lancet, 1, 697-698.
Bartalos, M. and Baramki, T. A. (1967). Medical Cytogenetics, pp.

221-223. Williams and Wilkins, Baltimore.
Carr, D. H. (1969). Chromosomal abnormalities in clinical medi-

cine. In Progress in Medical Genetics, vol. 6, ed. by A. G. Stein-
berg and A. G. Bearn, pp. 1-61. Heinemann, London.

Court Brown, W. M. (1969). Sex chromosome aneuploidy in man
and its frequency, with special reference to mental subnormality
and criminal behavior. International Review of Experimental
Pathology, 7, 31-97.

Geisler, M., Sveicar, J., and Degenhardt, K. H. (1972). XXY son of
a XX/XXX mother. Lancet, 1, 955.

Nielsen, J. (1969). Klinefelter's syndrome and the XYY syndrome.
A genetical, endocrinological and psychiatric-psychological study
of thirty-three severely hypogonal male patients and two patients
with the XYY syndrome. Acta Psychiatrica Scandinavica,
Suppl. No. 209.

Nielsen, J., Sorensen, A., Theilgaard, A., Froland, A., and Johnsen,
S. G. (1969). A psychiatric-psychological study of 50 severely
hypogonadal male patients, including 34 with Klinefelter's syn-
drome, 47,XXY. Acta Jutlandica, vol. 41, no. 3. Munksgaard,
Copenhagen.

Reisman, L. E. and Matheny, A. P. (1969). Genetics and Counseling
in Medical Practice, pp. 118-119. C. V. Mosby, St Louis.

Rosenkranz, V. W. (1965). Klinefelter-Syndrom bei Kindern von
Frauen mit Geschlechtschromosomen-Anomalien. Helvetica
Paediatrica Acta, 20, 359-368.

Hirschsprung's disease and congenital
deafness

Sir,
The author has encountered a case of short segment

Hirschsprung's disease and profound bilateral sensory
neural deafness in a male infant. This brings the num-
ber of cases reportedintheliteratureto eight. Skinnerand
Irvine (1973) discussed the possible relationship between
an ototoxic drug such as streptomycin and concluded that
in only one case was there convincing evidence that strep-
tomycm might have played a part in the aetiology (case 4).
However, in case 2, the patient received a short course of
streptomycin at 5 months and subsequently was noted
to be deafbetween 1 and 2 years of age. My patient also
had a short course ofan ototoxic drug, namely kanamycin,
which was given in a dosage completely appropriate for
his age (15 mg/kg) with a total dosage lasting for four
days, during which time there was no evidence of any
renal impairment. This drug was given in the newbom
period for suspected septicaemia and raises the possibility
that patients with Hirschsprung's disease may be
unusually susceptible to ototoxic drugs, even when these
are given in appropriate dosages.
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Skinner and Irvine (1973) conclude that the associa-
tion of Hirschsprung's disease and congenital deafness
would be expected to occur purely by chance in about
one in every five million births. An attempt was made
to assess the frequency of the association by surveying the
caseload of Hirschprung's disease known to the British
Columbia Registry for Handicapped Children over the
years 1964-72, inclusive. The Registry has multiple
sources of ascertainment (Lowry et al, 1971) and it is
recognized that the time of ascertainment of deafness
will be considerably delayed as compared to the ascer-
tainment of Hirschsprung's disease. Hence the cohorts
who are born in the last two years of the study period
in question may very well contain cases of deafness; how-
ever, those cases born in 1971 or earlier would be ex-
pected to have been ascertained if deafness was present.
It is of interest to record that the incidence (1 in 4700
livebirths) in British Columbia is almost exactly equal to
that in Cincinnati and Denmark (Passarge, 1967).
From a total caseload of 66, there are two cases of Hirsch-
sprung's disease associated with Down's syndrome, one
with trisomy 16, one with X/XX/XXX mosaicism, and
another with the Smith-Lemli-Opitz syndrome (Lowry,
Miller, and MacLean, 1968). The case of Hirsch-
sprung's disease and deafness is not included in our inci-
dence figures, since this particular child was born in

Ontario and the family moved to British Columbia while
he was still an infant, thus we are unable to calculate from
our data whether the association of the two diseases is
more frequent than one per five million livebirths.

Yours, etc,
R. B. Lowry

Department of Medical Genetics,
University of British Columbia,
and Registry for Handicapped Children and Adults,
Division of Vital Statistics, Health Branch,
Government of British Columbia,
Vancouver, British Columbia, Canada
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