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Twinning and oesophageal atresia
The aetiology of most cases of oesophageal atresia

(OA), with or without a tracheo-oesophageal fistula
(TOF), is unknown. For this reason, a retro-
spective survey has been performed of cases with
OA bom in the South West of England in the period
January 1942 to September 1973. Here, the
relation of twinning to OA is examined using
information obtained in this survey.

Patients and methods
Stillbirths and undiagnosed neonatal deaths with OA

were ascertained only if a necropsy was performed.
Diagnosed cases were ascertained from records of
thoracic surgeons and from diagnostic indices from
hospitals and paediatricians. Hospital paediatric and
surgical records were examined in all live-born cases and
wherever possible antenatal details were obtained from
hospital records and from the general practitioner.

Zygosity was established using information recorded
on blood groups, placentation, and sex of the co-twin,
and in one case a pair of twins was visited to record their
dermatoglyphs.

Results

Incidence of twinning. 19 of the 324 (6%)
live-born cases of OA were twins, and this is
significantly more than would have been expected
from the Registrar General's Statistical Review of
England and Wales for 1964, when there were

19,491 live-born twins in 875,972 live births (2%,
P<0 01).
Two of the 21 (10%) stillborn cases of OA were

twins, compared with 769 stillborn twins in 14,546
stillbirths (5%) in the Registrar General's 1964
figures. This shows a similar increase in the
proportion of twins to that observed in the live-born
cases of OA, but the numbers were too small to test
statistically. The 1964 Registrar General's figures
were used because half the cases of OA were born
before that year.

Concordance. There were 2 concordant pairs
in the 21 twins. One pair were monozygotic female
twins with OA and a TOF. The other pair were

dizygotic female twins. In addition to OA and a

TOF, both had identical cardiovascular mal-
formations: single ventricle, mitral valve atresia, and

the 4 pulmonary veins uniting to form a single trunk
before draining into the left atrium.
Of the 17 discordant twins, 15 had co-twins with

no malformations. One twin, with OA and a TOF,
also had a common atrioventricular canal, micro-
cephaly, and congenital cataracts, but was not
thought to be a mongol. The co-twin was a mongol
with a normal heart and congenital cataracts.
Another discordant twin pair both had a con-
stellation of major malformations, and OA in one of
the twins was merely a small part of some
unspecified syndrome.

Sex and zygosity. 14 twins were female and 7
male, the ratio in singletons being 150 females to 174
males. 8 twins were monozygotic, including one
concordant set. 10 twins were dizygotic, including
one concordant set. There were 2 twins in whom
the zygosity and sex of the co-twin were unknown,
and one twin with a like-sexed co-twin of
undetermined zygosity.

Legitimacy. Out of 273 singletons for whom
the information was available, 31 (11%) were
illegitimate. Excluding the second twin from the
concordant pairs, out of the 17 twins for whom
information was available 4 (24%) were illegitimate.

Maternal age. Singletons and monozygotic
twins had the same distribution of maternal ages,
but in the dizygotic twins there was a lack ofmothers
under 25 and an excess of mothers aged 25 to 34.

Survival. 139 out of the 305 (46%) live-born
singletons had died by the time of this study,
compared with 12 out of 19 (63%) of the live-born
twins.

Month of conception. 17 out of the 21 twins
were conceived in the 6-month period June to
November and compared with singletons this was
significant x(2, = 8-3, P <0 005). Using
Edwards's (1961) method for estimation of cyclical
trends, assuming a simple harmonic variation, the
maximum is in early June and the minimum is in
early December (0 = 24 degrees, X(2) 12 *8, and
sampling variance = 0 0952).
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Other defects. Comparing other mal-

formations by systems between twins and singletons
there was a slight increase in malformation rate in
each system in twins. 30% of singletons and 17%
of twins had no other malformations apart from OA
or a TOF.

Other factors which revealed no difference
between singletons and twins were parity, social
class, and residence at the time of birth.

Discussion
The important finding in this study is that in OA

the incidence of twinning was statistically
significantly higher than expected. This increase in
twinning applied equally to monozygotic and
dizygotic twins. The chances of the co-twin being
affected were 2 in 19, which is much greater than the
population risk, the incidence of OA in this series
being about 1 in 2900 births. This implies either
that twinning itself is a predisposing cause of OA, or
that OA and twinning share some causative factor(s),
or both. A similar increase in the number of twins
is also found in the figures of Ingalls and Prindle
(1949), Haight (1962), and Stevenson et al. (1966).

Illegitimacy occurred in 24% of twins, compared
with 11% of singletons. This was due to an
increase in illegitimacy in dizygotic and not
monozygotic twins, and it is consistent with the
finding of a significantly higher twinning rate in
illegitimate pregnancies than in legitimate ones,
especially among mothers aged 25 to 39 years
(Eriksson and Fellman, 1967). In the dizygotic
twins there was an excess of mothers aged 25 to 34,
independent of parity. This is consistent with the
fact that the dizygotic twinning rate increases with
an increase in maternal age up to 35, largely but not
entirely independent of parity, after which it falls
again (Bulmer, 1970).
The excess of twins conceived from June to

November is puzzling, but the numbers are small
and this finding needs further investigation.

Concordant monozygotic twins with OA have
been reported before but appear to be a rarity (Panse
and Gierlich, 1949; Woolley, Chinnock, and Paul,
1961; Blank, Prillaman, and Minor, 1967; Farha,
Diener, and Block, 1971). Concordant dizygotic
twins with OA have not been previously recorded,
though the monozygosity of the Panse and Gierlich
(1949) twins is not certain.

In this series, singletons with OA frequently have
a low birthweight for their gestation, but a similar
proportion of twins with OA are small-for-dates
(when this is assessed on centile charts constructed
for twins). Either the impaired fetal growth rate in
malformed twins is secondary to the malformation

itself rather than to twinning, or the fetus may be at
risk of developing OA below a certain level of fetal
growth whatever its cause, when, as we have
observed, twins would be more likely to have OA
but would not be expected to have proportionately
greater growth retardation than singletons with OA.

It is concluded that twinning is definitely
associated with OA. Though congenital mal-
formations are said to be commoner in twins than in
singletons (Bulmer, 1970; Benirschke and Kim,
1973), the only individual malformations for which
there is evidence of an association with twinning are
acardia (Benirschke and Kim, 1973), congenital
heart disease (Edwards, 1968), and probably single
umbilical artery (Benirschke and Hoefnagel, 1970).

Summary
In a series of 345 cases of oesophageal atresia there

were 21 twins, including one monozygotic and one
dizygotic concordant pair. In the dizygotic twins
with oesophageal atresia there was an increased
incidence of illegitimacy, and the maternal age was
greater, than in singletons with this malformation.
Oesophageal atresia is associated with twinning,
there being more than twice as many twins as
expected in this series. Either twinning pre-
disposes the embryo to oesophageal atresia, or
twinning and oesophageal atresia share some
causative factor.
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Cystinuria with mental retardation
and paroxysmal dyskinesia in

2 brothers
Cystinuria is a genetically determined disease

characterized by impairment of both intestinal
absorption and renal tubular reabsorption of the
group of amino acids cystine, arginine, lysine, and
ornithine (Dent and Rose, 1951).
There is evidence of abnormal membrane

transport, and both Scriver et al. (1970) and Efron
(1965) reported an increased prevalence of cystinuria
with mental disease. Scriver et al. (1970) suggested
that homozygous cystinuria has a phenotypic effect
on brain as well as upon kidney and intestine.
Blasberg and Lajtha (1965) emphasized the similarity
between amino acid transportation in the brain and
the kidney. Criteria for the diagnosis of hetero-
zygous and homozygous forms are considered by
Harris et al. (1955), Rosenberg (1967), and
Crawhall et al. (1969).
The following 2 case histories illustrate a hitherto

unreported association between cystinuria and
paroxysmal dyskinesia.

Case reports
Case 1. An 11-year-old boy born of unrelated

parents. There was mild toxaemia during the
pregnancy and delivery was by surgical induction at 38
weeks. Birthweight was 3*7 kg. There were no
neonatal problems. He smiled at 6 weeks, but thereafter
his development was delayed. At 10 months of age he
was found by his mother to be lying still with eyes and
head deviated to the left. There was no concomitant
fever or illness. A right-sided weakness resolved over
the next 10 days.
During the next 4 years he had monthly episodes

during which his eyes deviated to the right and he

developed right-sided weakness. Sometimes these
episodes were preceded by focal twitching. There was
no response to phenobarbitone or primidone. On
admission to hospital at 4 years it was noted that he was
retarded (IQ 47, mental age 22 months), had a fluctuating
strabismus, and right-sided pyramidal signs. There was
no facial weakness or dysphasia.
From 4 to 11 years the nature of these episodes

changed. From being periods of right-sided weakness,
they became periods of tonic spasms of any or all limbs.
At 8 years his right arm was held above the head in fixed
flexion. Now, during these episodes which may occur
several times weekly, his right arm and leg go stiff, his
head extends and turns to the right, his face becomes
congested, he is incontinent of urine, and though unable
to speak, wails with pain. If not relieved by diazepam
the attack may last all day. At other times his left arm is
held in fixed flexion at the elbow and this may persist
during sleep.
A recent examination revealed a retarded child with no

abnormalities outside the central nervous system. His
head circumferenceand height were withinnormal limits.
There were no naevi or intracranial bruits. There was
no inequality of limb size. He was alert with slurred
speech. His left eye was rotated medially and upwards.
His fundi and discs were normal. There was a left facial
upper motor neurone weakness. He manifested
generalized dystonic movements and gross ataxia
bilaterally. There was variable hypertonia, muscle
wasting, and a left-sided weakness more pronounced
distally. His reflexes were symmetrical and normal.
There was no sensory abnormality. He has had no
significant previous illness.

Investigations. Aged 1 year he was found to be
heterozygous cystinuric. At 4 years EEG showed focal
abnormality in the left temporal area. Urine protein
analysis was normal. Chromosomes were normal. At
5 years his palm prints were normal. EEG showed no
focal abnormality. At 6 years serum potassium level
during an episode of dyskinesia was normal. Skull x-ray
was normal.
Aged 11 years the following tests were normal: full

blood picture (no acanthocytes), cholesterol, blood amino
acids, uric acid, copper, calcium, phosphorus, sugar,
magnesium, liver function tests, electrolytes and urea,
lead, oca antitrypsin, IgG and IgM, 24-hour urinary
VMA, ECG. EEG did not show any gross abnormality.
Plasma protein electrophoresis showed a faint oca band,
IgA was raised (165 IU/ml), caeruloplasmin was 52-4
mg/100 ml (normal 20-44).

Case 2. The 12-year-old brother, born of a normal
pregnancy but difficult delivery. His birthweight was
3-1 kg. His milestones were delayed. At 2 months of
age he had an episode during which his head and eyes
deviated to the right and there was generalized tonic
spasm. There were no obvious precipitating causes.
Thereafter these episodes occurred monthly until he was
2 years old. Occasionally there was a clonic phase
succeeded by a right-sided weakness for several hours.
From 2 to 4 years he was free from attacks.
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