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monosomic line accounting for some of the mal-
formations, as reported in patients with double
aneuploidy of chromosome 18.1 11 1
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Case reports

Prenatal diagnosis of thalassaemia
major resulting from
Lepore/P-thalassaemia genotype

SUMMARY Antenatal diagnosis was carried out
in a pregnancy at risk for r-thalassaemia major/
intermedia, resulting from the Lepore/p-thalas-
saemia genotype, by globin chain synthesis
analysis on fetal blood obtained by placento-
centesis at 19 weeks' gestation. As there was no
radioactive incorporation in the 3-region, the
fetus was considered to be a Lepore/p-thalas-
saemia genetic compound and aborted on
parental request. After abortion, cord blood
analysis confirmed the absence of 5-chain
radioactivity.

In the last few years prenatal diagnosis of homozy-
gous PO- or r+-thalassaemias and sickle cell anaemia
by globin chain synthesis analysis on fetal reticulo-
cytes has been shown to be feasible and accurate.'-3

Besides homozygous PO- or P+-thalassaemia,
clinical findings consistent with thalassaemia
major,4-6 or less frequently with thalassaemia
intermedia,6 7 have been associated with the
Lepore/P3- or P+- thalassaemia genotypes.

In this paper we report the results of antenatal
diagnosis carried out in a couple at risk for P-
thalassaemia major/intermedia resulting from the
Lepore/3-thalassaemia genotype.

Subjects and methods

A couple in which the father was a Lepore heter-
ozygote and the mother a high Hb A2 P-thalassaemia
carrier presented at our Genetic Service for coun-
selling, when the mother was at 15 weeks' gestation.
The father, who belonged to a family of Italian

extraction (from Naples), showed thalassaemia-like
red cell indices and an Hb electrophoretic pattern
characterised by A+A2+F+, a variant moving
less anodically than Hb A. This variant migrates on
cellulose acetate electrophoresis, pH 8 4, slightly
faster than Hb S and does not separate from Hb A
in citrate agar electrophoresis, pH 6 aO. Haemoglobin
A2 was 2 - 71 %, Hb F 1 * 98 %, and the variant was
8 - 5% of the total haemoglobin concentration.

Structural studies performed by Professor Tentori
(Laboratorio di Patologia non Infettiva, Istituto
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Superiore di Sanita, Roma) identified the variant as
Hb Lepore Boston-Washington (687 Gln, PI116 His).
The mother showed the classical features of a high

Hb A2 (-thalassaemia carrier. The type of thalass-
aemia could not be identified as this couple had
previously had only a normal child.

After genetic counselling, which particularly
stressed the impossibility of predicting exactly the
clinical severity of the Lepore./(-thalassaemia
combination as it ranged from severe transfusion-
dependent thalassaemia major to thalassaemia
intermedia, the couple decided to have antenatal
testing.

Methods

Placental aspiration was carried out at 19 weeks'
gestation after placental localisation with ultra-
sound (Picker Echoview, model 80L) as described
previously.8 Fetal red cell enrichment was per-
formed with NH4CI-NH4HCO, differential lysis of
maternal cells8 and fetal blood analysis was carried
out by globin chain synthesis on carboxy-methyl-
cellulose columns according to previously described
methods.8
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FIG URE Radiochromatography on carboxy-nmethyl-cellu-
lose ofglobin chain. (A) Venous blood of the father, with
Lepore trait, showintg a small peak of radioactivity in the
6-region. (B) placental sample withl 100 fetal cells with no

5-chain synthesis.

Results

As can be seen in the figure (A), radiochromato-
graphy of globin chains from venous blood of
the father showed a small peak of radioactivity in the
6-chain region, indicating 65-chain synthesis of the
order of 4 - 5 % of the total non-a-chain radioactivity.
Globin chain synthesis analysis of a placental sample
with 100% fetal cells showed no radioactive incor-
poration in the 5-region. Therefore, the fetus was
considered to be a Lepore/3-thalassaemia genetic
compound and was aborted on parental request.
After abortion, cord blood analysis confirmed the
absence of (-chain radioactivity.

Discussion

This case illustrates that antenatal diagnosis of
thalassaemia major resulting from Lepore/p-thalas-
saemia genetic compound, with globin chain syn-
thesis analysis on fetal reticulocytes, is feasible and
accurate. As in adults, at this stage of gestation the
Lepore gene does not produce (3-chains in peripheral
blood. Thus the Lepore/p-thalassaemia genetic
compound may have a small amount of 5-chain
synthesis, of the order of about 1% of 'y-chain
synthesis, when the (-thalassaemia determinant is of
the (+ type, and no 5-chain synthesis at all when the
(-thalassaemia is of the (3 type.

Interestingly the father, who had the Lepore
trait, showed a small peak of radioactivity in the
6-region, suggesting 6S-chain synthesis by reticul-
ocytes of peripheral blood. Although, as mentioned
above, in most Lepore carriers so far examined there
has been no (-chain synthesis in peripheral blood,5
a few, from families with a Hb Lepore/p-thalas-
saemia proband with an unusually mild clinical and
haematological picture,6 have had a peak of radio-
activity in the 6-region, which was, however, higher
(8*5% of the non-a radioactivity) than in our
case (4 * 5 %).

Globin chain synthesis analysis of fetal blood may
also be used for monitoring pregnancies at risk for
thalassaemia major resulting from the Lepore
homozygote genotype. However, this condition can
also be identified by restriction enzyme analysis of
amniotic fluid cells with less risk to the fetus, as
amniocentesis is a safer procedure than placento-
centesis or fetoscopy.2

We would like to thank Dr Y W Kan for his con-
tinuing advice and Rita Loi and Kathleen Stark for
their excellent editorial assistance. This work was
supported in part by grants from Assessorato
Igiene e Sanita Regione Sarda, National Institutes of
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A case of the orocraniodigital
(Juberg-Hayward) syndrome
SUMMARY A female with the orocraniodigital
(Juberg-Hayward) syndrome is described in
whom, in addition to bilateral cleft lip and
palate, mild microcephaly, and anomalous
thumbs and toes, there was absence of the
pituitary fossa and a more widespread skeletal
dysplasia.

In 1969, Juberg and Hayward' described five
children (two brothers and three sisters) in a sibship
of six with one or more of a group of associated oral,
Received for publication 21 January 1981

Case reports

cranial, and digital anomalies. In the two brothers
the abnormalities included unilateral or bilateral
cleft lip and palate, deformity of the external nares,
hypoplasia and distal displacement of the thumbs,
bilateral elbow deformities with limited extension,
and growth retardation. The three sisters had less
severe abnormalities of the same structures. The
authors concluded that the spectrum ofabnormalities
represented a new syndrome, probably resulting
from an autosomal recessive gene with variable
expression. In this report we describe a female with
this rare syndrome.

Case report

The patient, a 7-year-old girl, was born on 27.12.72
to a 21-year-old mother and a 23-year-old father.
The parents were unrelated, healthy, and of normal
intelligence. She was an only child. The height of the
father and mother was 170 and 160 cm, respectively.
There was no family history of congenital abnor-
malities. There had been no antenatal problems.
After 40 weeks' gestation, the patient was delivered
spontaneously weighing 2160 g. For the first 2
months she was in hospital because of low birth-
weight and failure to thrive. The bilateral cleft lip and
palate, noted at birth, was repaired when she was
6 months old. Shortly afterwards she was referred
to the Medical Genetic Department for assessment.
When seen at the age of 7 years, she was small with

a height of 110 cm (less than the 3rd centile),
weighing 17 * 8 kg (between the 3rd and 10th centiles),
and of normal intelligence. She had a broad nasal
bridge, hypoplastic columella, hypoplastic alar
cartilages, and a flat tip to the nose (fig 1). Measure-
ments of the distances between the medial canthi, the
outer canthi, and the pupils were 30, 71, and 50 mm,

FIG 1 The patient aged 7 years.
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