
Case reports

Robertsonian translocations which are generally
inherited,7 balanced homologous Robertsonian
translocations are considered to originate de novo
immediately after fertilisation or in early embryo-
genesis.'8 19 However, in two cases transmission of a
balanced homologous t(22q22q) from a mother to a
phenotypically normal daughter has been estab-
lished.'7 19 This anomalous inheritance could be
explained either by fertilisation of an ovum carrying
the translocation by a sperm nullisomic for chromo-
some 22 or by early post-zygotic loss of a chromo-
some 22 from a trisomic zygote.17 19

These latter reports therefore complicate the issue
of genetic counselling in couples where one partner
has a homologous Robertsonian translocation.
Previously it was assumed that phenotypically
normal offspring were not possible and sterilisation
has been advocated.3 However, carriers might now
be counselled that, although the chance of having a
normal child is probably very small, it remains an
unquantifiable possibility and that, if couples elect
for a pregnancy, fetal karyotyping could be under-
taken should the gestation reach 16 weeks.
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Pregnancy in a patient with
47,XX,i(Xq) karyotype
SUMMARY A phenotypically normal woman
with a 47,XX,i(Xq) karyotype is reported. She
has had two successful pregnancies monitored
by prenatal diagnosis with the delivery of normal
offspring. The presence of a structurally
abnormal third X chromosome has not demon-
strably affected this patient or her reproduction.
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The importance of the human X and Y chromosomes
in sexual differentiation is readily apparent. Patients
with anomalies of theX chromosome most frequently
have clinical features of Turner's syndrome. Much
less clearly defined are patients who possess addi-
tional X chromosome material. For example, triple
X females are not easily distinguishable from 46,XX
females.' 2 Only a few cases have been reported of
patients who have a 47,XXX karyotype with the
third X chromosome being structurally abnormal.3
This report describes a patient with a 47,XX,i(Xq)
(qter- cen--->qter) karyotype.

Case report

The patient presented at the age of 14 because of
short stature. At that time she was 137 cm in height
and a diagnosis of hypothyroidism was made.
Thyroid replacement therapy was started and over

the subsequent 2 years she grew 15-2 cm in height.
An incidental buccal smear was done and this
identified a very large Barr body in 43% of the cells.
A normal sized Barr body was not seen. Complete
karyotypic analysis with G banding demonstrated a

47,XX,i(Xq)(qter-cen-*qter) chromosome comple-
ment. A single centromere was identified with C
banding. Mosaicism was not identified in either
peripheral lymphocytes (200 cells) or skin fibroblasts
(150 cells). Chromosome analyses of the patient's
parents and sibs were normal. Spontaneous pubertal
development began at 15 years of age with menarche
following 3 months later. Her adult height is
157-5 cm.
At the time of birth the patient weighed 2920 g and

was 47 cm in length. Her growth since birth was

approximately at the level of the 10th to 15th centile
and then increased after starting the thyroid replace-
ment therapy. The patient's physical examination
at the age of 14 was within normal limits with the
exception of the short stature. Eighteen months after
the initiation of the thyroid replacement therapy
pubertal changes started, with normal breast
development, pubic hair growth, and onset of
spontaneous menses. Her menses have continued
normally into adult life.
She has had two spontaneous pregnancies, both

ending with the birth of normal infants. Her first
born child was a normal male, 46,XY, Apgar 9,
3289 g in weight. The second pregnancy resulted in a

female infant, 46,XX, Apgar 10, weighing 3487 g.
Both pregnancies were monitored with prenatal
diagnosis by amniocentesis and chromosome
analysis.

Discussion

Patients with a variety of structural abnormalities of
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the X chromosome, including deletions and isochro-
mosomes, have been reported to have features of
Turner's syndrome.4 In contrast, patients with an
additional X chromosome, such as the 47,XXX
female, have frequently been reported to be normal.
In fact, so far it has not been possible to establish a
specific clinical syndrome associated with the
47,XXX karyotype.1 2
Many triple X patients are phenotypically normal

and have only been identified during large scale
population screening.1 2 Some exhibit mental retar-
dation although the majority of 47,XXX females do
not. Other patients have been reported with repro-
ductive failure, such as pregnancy wastage or
menstrual irregularities or both.5 However, no
specific clinical syndrome has been identified for
these XXX persons or for patients with a structurally
abnormal third X chromosome.3
The presence of a normal phenotype plus the

identification of an abnormally large Barr body in
the buccal smear of our patient would suggest that
in the majority of her cells the abnormal X chromo-
some is inactivated. BrdU studies to show X
chromosome inactivation were not performed. This
patient has no evidence of mental retardation; in
fact she has successfully completed a college degree.
Although we feel that patients with a sex chromo-

some abnormality are obviously at higher risk of
transmitting an abnormal X chromosome to their
offspring,5 6 it does appear that in some cases
successful pregnancy may occur. To ensure a
successful outcome of pregnancy, however, prenatal
diagnosis is advisable for these patients. A third
structurally abnormal X chromosome does not
appear to markedly interfere with reproduction or
with other cellular function in some patients,7
including the case described here. The inactivation of
the structurally abnormalXchromosome presumably
minimises the disturbance of cellular function and
may explain the normal phenotype and reproductive
outcome of this patient. However, the presence of an
unrecognised 46,XX cell line could account for the
normal phenotype and reproductive history of our
patient.
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A homozygote for pericentric
inversion of chromosome 4
SUMMARY A child with developmental and
language delay was found to be homozygous for
a pericentric inversion of chromosome 4 (inv(4)
(pl5- 2q12)). Her normal mother and aunt are
inversion heterozygotes. It is suggested that the
phenotypic abnormalities may have resulted
from damage at chromosomal breakpoints or

from a position effect which is expressed only in
homozygous form.

The incidence of pericentric inversions in the general
population is quite low (0.01 % in surveys of
unselected newborns),' although higher frequencies
of 1 0% to 2.8% have been reported in selected
populations.2-4

Inversions are often ascertained as a result of their
occurrence in abnormal subjects but may be coinci-
dental findings. Although inversion heterozygosity
has been associated with infertility5 or reduced
fertility, and high neonatal mortality,6 as well as
increased risk of offspring with chromosome
aberrations or mental retardation,7-9 it is the general
impression that pericentric inversions are usually
harmless in a single dose. The effect of homozygosity
of pericentric inversions on the phenotype has not
been firmly established since only a few cases have
been reported.2 10-13
We present a developmentally and mentally

retarded child who is homozygous for a pericentric
inversion of chromosome 4. Her mother and
maternal aunt, who are phenotypically normal, are
heterozygotes. We suggest that the abnormalities
Received for publication 27 March 1982.
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seen in this child are the result of damage at the
chromosomal breakpoints or of a position effect
which is expressed only in homozygous form.

Case report

A black female was first seen at 4 years 8 months of
age because of developmental and severe language
delay. She was the only child of a 20-year-old nmother
and a 21-year-old father. Consanguinity in this
relationship was denied. The pregnancy was com-
plicated by prolonged nausea and vomiting and the
delivery was by caesarean section. Her birth weight
was 1930 g.

Physical examination on admission to this
hospital showed a small child with a prominent
forehead, mild dolichocephaly, pointed chin, and a
broad nasal bridge. The eyes were deep set and the
ears were large with accentuated lobes. Both height
and weight (97.8 cm and 14.3 kg) corresponded to
the 3rd centile although the head circumference
(48.6 cm) was in the normal range. The extremities
were slender with long hands and feet. Muscle mass
was poorly developed. Her movements were jerky
and her gait was flat footed.
The patient's early development was delayed. She

stood at 12 months and walked at 3 years of age.
She was shown to be functioning with gross motor
skills at the 2i year level and with fine motor skills at
the 18 to 24 month level. She achieved a cognitive
developmental index of 71 and a motor develop-
mental index ol 74 on the Bailey Mental Scale and
Bailey Motor Scale, respectively. Her receptive and
expressive language skills were both at the 1 year
level on the Receptive-Expressive Emergent
Language Scale. She had a moderate bilateral
sensorineural hearing loss, more severe on the right
side.
The results of routine laboratory studies, including

full blood count, urine analysis, blood and urine
amino-acids, T4 and TSH, x-rays and hand pattern
profile analysis were normal. An electroencephalo-
gram was normal and a CT brain scan showed no
abnormalities. Dermatoglyphic analysis showed
normal palmar creases, an atd angle of 980, a total
finger ridge count of 115, and seven ulnar loops, two
arches, and one whorl on the fingertips.
Chromosome analysis of peripheral blood

lymphocytes and skin fibroblasts showed a homo-
zygous pericentric inversion of chromosome 4, using
GTG and RBA banding. Her karyotype was
46,XX,inv(4)(pter-*pl 5.2: :ql2-*pl5. 2: :ql 2-qter),
inv(4)(pter-*pl 5*2: :ql2-*pl 5*2: :ql2-*qter). The
inversion appeared to be the same in both chromo-
somes and was present in all cells examined
(figs la, 2).
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