
Po.stgrad. med. J. (May 1968) 44, 423-428.

CASE REPORTS
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CONGENITAL abnormalities in monozygotic twins
are common (Fogel, Nitowsky & Gruenwald,
1965). However, hypothyroidism in only one of
monozygotic twins is rare and a review of the
literature revealed only the following cases.
Manson (1910) and Herman (1914) each re-

ported an example of hypothyroidism in one of
twin brothers but did not state whether the twins
were monozygotic or not. Faxen (1935) reported
two examples of hypothyroidism in one each of
two pairs of twins and although in each case
there was only one placenta, he did not believe
that the twins could be identical as it seemed so
improbable that only one of monozygotic twins
could develop hypothyroidism. Hosen (1940) re-
ported a 9-year-old child, one of monozygotic
twins, with hypothyroidism who showed physical
and mental retardation and stressed the import-
ance of endocrinological studies when one of
identical twins showed physical or mental devi-
ation from the normal twin. Grebe (1952) briefly
described the marked retardation in growth of
a hypothyroid monozygotic twin and Lamy
(1952) mentioned two further examples. Von Har-
nack (1953) and Von Harnack et al., (1958) des-
cribed a monozygotic twin who was treated at
the age of 71 years with transplantation of thyroid
tissue from the normal twin. The mother had
developed thyrotoxicosis during pregnancy but
did not receive any treatment for this until after
delivery. Following the thyroid transplantation,
the hypothyroid twin required smaller doses of
thyroid than before the operation. Further cases
of hypothyroidism in one of monozygotic twins
were reported by Forsyth (1954), Warkany &
Selkirk (1955) and Pickering & Koulischer (1956),
The mother of the twins described by Warkany
& Selkirk suffered from hypothyroidism but re-
ceived 3 grains (200 mg) dried thyroid through-
out pregnancy. Najjar & Nassif (1963) described
a monozygotic twin who developed congestive
F

heart failure and lobar pneumonia which res-
ponded poorly to digitalization and antibiotics.
The features of cretinism developed and rapid
improvement following thyroid therapy was seen.
We report a further example of hypothyroid-

ism in one of monozygotic twins.

Case report
J.H., the second of identical twins (Fig. 1),

was born by breech delivery at 37 weeks' gesta-
tion, after surgical induction of labour for pre-
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FIG. 1.
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eclamptic toxaemia. The placenta was monocho-
rionic with an artery-to-artery and vein-to-vein
anastomosis which showed that the twins were
monozygotic. In neither case was there difficulty
in delivery or in establishing respiration. J.H.
was slow in development compared with her
twin (Table 1).

TABLE I
Growth and development

Normal twin J.H.

Birth weight 6 lb 2 oz 5 lb 8 oz
Sat up 5 months 10 months
Walked 11 months 2 years
Talked 1 year 19 months
First tooth 5 months 12 months
Height at 334 in. 30 i.
22 months (50th percentile) (3rd percentile)

Weight at 264 lb 224 lb
22 months (50th percentile) (10th percentile)

I.Q. (Merrill 104 66
Palmer) (at 3 years after

treatment for 1 year)

She was first seen at the age of 22 months as
part of a twin-survey. She had a poor appetite
and was constipated and lethargic and had a
croaky cry. Her height was below the third per-
centile and her weight was on the tenth percen-
tile. The skin was dry and sallow, the anterior
fontanelle measured 1-5 cm across and she had
twelve teeth. The pulse was 80/min and the
blood pressure 90 mmHg systolic. The thyroid
gland was not palpable and the second com-
ponent of the ankle reflex was delayed.

Investigations at 22 months of age
The serum protein bound iodine (SPBI) was

13, 2-0, 11 ,g/ 100 ml. The serum cholesterol
was 272 and 274 mg/100 ml and the 1321 up-
take, neck-thigh ratio at 2 hr, was 2-3. Follow-
ing TSH stimulation (1 unit daily was given for
3 days) the SPBI was 1-6 and 1-3 ug/100 ml the
serum cholesterol 298 mg/100 ml and the 132I
uptake, neck-thigh ratio at 2 hr, was 2-5. Scan-
ning of the neck revealed no convincing peak of
counting rate at any one point.
Normal twin: the SPBI was 8X2 ug/ 100 ml

and the cholesterol was 169 mg/100 ml. Thyroid
autoantibodies were not detected in J.H., her
twin, or in either parent (Dr D. Doniach). The
bone age was 3 months. X-ray of the knee
showed slight irregularity of the structure of
both epiphyses (Fig. 2). X-ray of the skull
showed that the area of lateral cross-section of
the pituitary fossa was 66 mm2, which is at the

ninety-fifth percentile for a 2-year-old girl; the
sellar index was 2X4, which is in the upper nor-
mal range.

FIG. 2.

Discussion
The investigations in this child confirmed the

clinical diagnosis of hypothyroidism but the
cause is unknown. Genetic factors cannot be
manifest in only one of monozygotic twins.
Autoimmune disease has been shown to cause
some cases of hypothyroidism (Blizzard et al.,
1960) but thyroid autoantibodies were not de-
tected in JH. or in her family. Some children
with hypothyroidism have been found to have
maldescent of the thyroid gland (Andersen,
1960), but scanning of the neck after admini-
stration of 132I failed to reveal an ectopic site
of thyroid activity. Hypothyroidism may be
secondary to failure of TSH secretion and al-
though administration of TSH in this case failed
to cause an increase in the SPBI and in the
132I uptake, this may have been due to atrophy
of the thyroid gland due to lack of endogenous
TSH after birth. The dose of TSH may have
been inadequate as 10 units daily have been re-
commended (Wilkins, 1965). As the twins were
born 3 weeks prematurely, the irregularity of
the epiphyses at the knee is not evidence that
the disease began before birth. It is possible that
the hypothyroidism in this case is due to failure
of TSH secretion, perhaps due to hypothalamic
damage at birth. However, the size of the pitui-
tary fossa in J.H. was at the upper limit of nor-
mal as shown by the sellar index (Riach, 1966).
It has been shown that the pituitary fossa is
usually increased in size in hypothyroidism in
childhood (Bellini & Neves, 1956). The excretion
of TSH has been found to be raised in cretinism
(Gilliland & Strudwick, 1956). In mice destruc-
tion of the thyroid gland gives rise to TSH-
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secreting tumours of the pituitary gland (Furth
et al., 1955). In this case the secretion of TSH
may have been increased and the hypothyroid-
ism due to maldevelopment of the thyroid gland
in utero. Severe brain damage may have been
prevented by thyroid hormone passing from the
normal twin to J.H. through the placental anas-
tomosis before birth.

In only four of the cases mentioned was evid-
ence produced to prove monozygocity and none
of those included examination of the placenta.
In Von Harnack's case monozygosity was as-
sumed on the basis of finding that the blood
groups and certain physical characteristics were
identical in both twins. Symptoms in the hypo-
thyroid twin began during the 2nd month of life.
Treatment with thyroid extract was started at
2+ years of age and at 4j years the affected twin
had an I.Q. of 80 compared with the normal
twin's 110. Homotransplantation of thyroid tissue
was performed at 7- years and following this
the abnormal twin had an I.Q. of 100 compared
with the normal twin's 120. The case reported
by Forsyth was also considered to be a mono-
zygotic twin on the basis of identical blood
groups and various physical characteristics. This
infant was a slow feeder and was given thyroid
extract for the first 3 weeks of life. Although
the infant continued to have typical symptoms,
treatment was not restarted until the age of 2+
years. At 4+ years the abnormal twin's I.Q. was
66 and the normal twin's was 109. The twins
reported by Warkany & Selkirk were also
thought to be monozygotic as they had identical
blood groups and features. Symptoms began in
the hypothyroid twin at 3 months of age and
treatment was started at this time but only from
6 to 15 mg of thyroid daily were given and
treatment was irregular from 1 year onwards.
Regular treatment with adequate amounts of thy-
roid was given from 4 years and at 4 years 8
months of age the hypothyroid twin had an I.Q.
of 86 while her twin's was 138. Pickering &
Koulischer's case was also thought to be mono-
zygotic because the twins had identical blood
groups. Symptoms had developed by 6 weeks
and treatment was started at this time. The I.Q.
at 4 years was 80 and the I.Q. of the normal
twin was 91.

All four of these patients had developed symp-
toms of hypothyroidism by 3 months of age
and our own patient had an equally early onset,
as shown by the irregularity of the epiphyses at
the knee. This early onset would suggest a severe
degree of hypothyroidism. In the series reported
by Smith, Blizzard & Wilkins (1957), of twenty-
two cases of severe cretinism where treatment

was started after the first year of life, 40% had
an I.Q. of less than 50. As treatment in three
of the twins was not started until approximately
2 years of age and was inadequate in the fourth,
the subsequent mental development would be
expected to be very poor. However, two child-
ren had an I.Q. of 66 and two of 80 or over.
The prognosis for mental development in one of
monozygotic twins with hypothyroidism may be
better than for a singleton with a similar degree
of thyroid dysfunction. This could be due to the
prevention of severe brain damage in utero by
thyroid hormone passing from the normal twin
to the abnormal twin through a placental vas-
cular anastomosis which is known to occur in
85% of monochorionic twins (Benirschke &
Driscoll, 1967).
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THE ASSOCIATION of exophthalmos and finger
clubbing with thyrotoxicosis is well known (Mal-
kinson, 1963). It has been postulated that the
long acting thyroid stimulator (LATS) might be
the common aetiological factor.
The case described is that of a patient with

proven myxoedema, who had never had any
previous episodes of hyperthyroidism, who ex-
hibited exophthalmos and digital clubbing, and
in whom the serum LATS level was raised. In
addition she had rheumatoid arthritis and per-
nicious anaemia. The significance of these asso-
ciations is discussed.

Case report
The patient, a 67-year-old spinster, was ad-

mitted to Hillingdon Hospital in June 1966. In
1944 she had experienced gradual 'slowing down'
together with changes in her skin and hair. Myx-
oedema was diagnosed clinically and treatment
with thyroxine had continued from that time
until 4 months before when she had neglected
to take her tablets. In 1964 proptosis developed
and has progressed. Tarsorrhaphy was performed
in 1965 for a left-sided corneal ulcer. She deve-
loped joint symptoms in 1960 which led to a
a diagnosis of rheumatoid arthritis. At this time
she had an ESR of 50 mm/hr and a negative
test for the rheumatoid factor. By 1966 she was
unable to walk and surgical arthrodesis of the
left knee joint was later carried out.

Pernicious anaemia was diagnosed in 1966 dur-
ing routine investigation of a symptomless anae-
mia. In 1930 she had rheumatic fever but there
were no apparent sequelae. She had never had a
goitre.

There was no family history of thyroid dis-
order, arthritis or pernicious anaemia.

Examination. The patient was a middle-aged lady
with sparse, coarse hair, a dry thickened skin
and the facial appearance characteristic of myxo-
edema (Fig. 1). Her height was 5 ft 2 in. (152-5
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