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46,XX/69,XXX diploid-triploid mixoploidy with
hypothyroidism and precocious puberty

I E Jarvela, M K Salo, P Santavuori, R K Salonen

Abstract
We report a 20 month old female patient
with diploid-triploid mixoploidy (46,XX/
69,XXX) syndrome with hypothyroidism
and precocious puberty. The triploid cell
line was only expressed in the fibroblast
culture and comprised the majority
(95%) of the cells. Chromosome analysis
of the fetal blood sample and peripheral
blood sample were normal. The patient
shows typical features of full triploidy
(growth and severe mental retardation,
cranial and facial dysmorphism, com-
plete syndactyly of fingers 3/4, partial
syndactyly of toes 2/3) and facial but no
body asymmetry. At the age of 5 months
central hypothyroidism and precocious
puberty were diagnosed. Thin pigmented
streaks were visible on the wrists and legs
of the patient at the age of 16 months.
This is the first patient reported so far
with 46,XX/69,XXX mixoploidy suffering
from hypothyroidism and precocious
puberty.
(J Med Genet 1993;30:966-7)
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Triploidy is the most frequent chromosome
aberration in first trimester spontaneous abor-
tions. ' Living patients are rare as most of them
die during the first hours or days. There are
around 20 reports of diploid-triploid mosai-
cism.2-1 Severe intrauterine growth retard-
ation, facial or body asymmetry, syndactyly of
fingers 3 and 4, characteristic dysmorphic
facies, and mental retardation are the main
symptoms. Abnormal genitalia are one of the
major abnormalities in males expressing dip-
loid-triploid mixoploidy and luteinising hor-
mone insufficiency has been discussed as a
causative mechanism.3 Eight previous reports
of females suffering from 46,XX/69,XXX
mixoploidy are known to us with no genital or
hormonal abnormalities.

Case report
The patient was the product of a 34 week
gestation of a 24 year old gravida 1, para 1
mother whose pregnancy was complicated by
uterine haemorrhage at 17 weeks. The chro-
mosomes of the fetus were analysed from a
cord blood sample at 30 weeks of gestation
because of intrauterine growth retardation
(IUGR) and were normal. No structural ab-
normalities were detected in the fetus on
repeated ultrasound examinations. Delivery
was carried out by caesarean section because of
breech presentation and changes in cardioto-
cography. Birth weight was 1310 g and length
was 39 cm (- 35th centile). Head circumfer-

ence was 30 cm (- 1 5th centile). Apgar scores
were 7 and 10. The placenta weighed 420 g
with no abnormalities. At birth multiple con-
genital anomalies were noted including a nar-
row skull, small mandible, hypertelorism,
short palpebral fissures, low set ears, high and
narrow palate, narrow chest, complete syndac-
tyly of fingers 3/4, and partial syndactyly of
toes 2/3. A persistent ductus arteriosus was
closed by indomethacin. The external genitalia
were normal. There was slight facial asym-
metry but none of the body (fig 1).
On x ray slender bones and relatively short

proximal phalanges were noted. Abdominal
ultrasound indicated normal kidneys, gall
bladder, liver, and pancreas. EEG after birth
was normal. On cranial ultrasound a severe
midline defect was found. There was absence
of the septum pellucidum and the posterior
part of the corpus callosum confirmed by CT
and MRI scans. Neurological development
was strikingly delayed with hypotonia and
areflexia. After birth the child had feeding
difficulties for 5 months. Repeated chromo-
some analysis on peripheral blood was normal
as were the chromosomes of the parents.
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Figure 1 The proband soon after birth.
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Figure 2 The proband at the age of 19 months.
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Figure 3 Thin streaky
pigmentation on the leg of
the proband.

At the age of 5 months the patient was

investigated because of vaginal bleeding. She
had enlarged breasts, but no pubic hair or

other visible signs of precocious puberty.
Ultrasound showed an enlarged uterus and
active left ovary (one cyst, diameter 11 mm).
Serum oestradiol concentration was markedly
increased (145 pmol/l, normal < 75 pmol/l)
and the responses of luteinising (LH) and
follicle stimulating hormones (FSH) to gona-
dotrophin releasing hormone were pubertal
(peak concentrations ofLH 23 4 (normal < 10)
and FSH 35.9 IU/l (normal <26)). A dia-
gnosis of central precocious puberty was made.
Delayed response of thyrotrophin (TSH)
releasing hormone (TSH concentrations at 20
and 60 minutes were 21 6 and 26-6 IU/1, re-

spectively) showed central hypothyroidism.
Serum free thyroxine concentration was
7 pmol/l (normal 9-20 pmol/l). Thyroxine
substitution 25 tig daily was started, but the
signs of precocious puberty and central activa-
tion of the hypophyseal-gonadal axis have gra-

dually subsided without treatment.
Ophthalmological investigation showed

divergent strabismus at the age of 8 months. At
the age of 13 months atypical infantile spasms

(with features of partial seizures) were noted.
EEG showed hypsarrhythmia. With sodium
valproate-vigabatrin medication the fits disap-
peared. From the age of 15 months the child
has had frequent and severe respiratory and
ear infections. At the age of 15 months the

facial asymmetry and dysmorphism were more
distinct (fig 2) and thin streaky pigmentation
was noticed on the wrists and legs of the
patient (fig 3). A fibroblast culture from nor-
mal skin on the left arm showed diploid-
triploid mosaicism in the majority of cells
studied (28/30 cells). At follow up, the psycho-
motor development of the patient was clearly
delayed, especially motor function. At the age
of 23 months she responded to her environ-
ment but was not able to turn over.

Discussion
Complete triploid pregnancies usually result
in spontaneous abortions. The longest
reported survival time has been 7 months.9
Diploid-triploid mixoploidy is rarer and its
origin is not well understood.8 The clinical
abnormalities are similar to complete triploidy
but milder, and survival is much longer. The
genital abnormalities ofmale patients suffering
from diploid-triploid mixoploidy are well
documented"5 but no reports concerning the
genital and endocrinological findings of female
patients are known to us so far. In complete
triploidy (69,XXX) hypoplastic external geni-
talia, unicornuate uterus, and ovarian dysgene-
sis with few or no oocytes have been described
in two fetuses.'0 Disorders of the CNS are
common in these patients which may lead to
abnormalities in the limbic system, hypothala-
mus, and pituitary gland, further affecting the
adrenal glands and genitalia.
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