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Introduction
The syndrome of exomphalos, macroglossia, post-

natal somatic gigantism and severe hypoglycaemia
in various combinations was first described in seven
infants by Beckwith (1963) and Beckwith et al.
(1964). At necropsy the main features were cyto-
megaly of the foetal adrenal cortex, renal medullary
dysplasia, and hyperplasia of the pancreas and
kidneys. Wiedemann (1964) reported three siblings
of a consanguineous marriage who had macro-
glossia and exomphalos. The survivor developed
post-natal somatic gigantism and accelerated bone
growth. Irving (1967) reported eleven children with
exomphalos and macroglossia, nine of whom had a
birth weight on or above the 90th centile for their
gestational age. Ten of the children had a facial
naevus, seven had a linear indentation of the ear

lobe and three had a dome-like elevation of the
posterior part of the diaphragm. The six surviving
children developed a characteristic facies with prog-
nathos, mid-facial under development and slight
exophthalmos, and a mid-line frontal ridge. Post-
natal somatic gigantism occurred in five of the six
survivors. A further seven cases with macroglossia
and umbilical abnormality were reported by Shafer
(1968). Severe hypoglycaemia and birth weight above
the mean for their gestational age were the main
features of the three cases reported by Combs,
Grunt & Brandt (1966). The principal features of
the previously reported cases are shown in Table 1.
Two further cases are reported who developed

hypocalcaemia, in addition to the main features
already described. One survived and now has hemi-
hypertrophy.

TABLE 1. The main features of Beckwith's syndrome (not all are present in every case)
Birth Childhood Necropsy

Macroglossia* Post-natal gigantism* Cytomegaly of foetal
Abnormal umbilicus* Characteristic facies* adrenal cortex*
Somatic gigantism* Microcephaly* Renal medullary
Facial naevus* Mental retardation* dysplasia*
Hypoglycaemia* Hemihypertrophy Hyperplasia of:
Enlarged kidneys* Malignant disease Pancreas*
Enlarged liver* Kidneys*
Ear lobe anomaly
Abnormality of the diaphragm
Hypocalcaemia
Polycythaemia

* Commonly found.
* Now Consultant Paediatrician, Derby Children's Hospital.
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Case reports
Case 1
This boy was born at 35 weeks gestation by a

normal delivery at home after an uneventful preg-
nancy, during which his mother had taken iron and
folic acid. His two siblings are normal. Two cyanotic
attacks shortly after birth led to his admission to
hospital at 15 hr of age. Physical and neurological
assessment were consistent with his gestational age,
but he weighed 2-72 kg (75th centile). His length was
47 cm and his head circumference 33 cm. He had
a large protruding tongue, and a small umbilical
hernia. Both kidneys were enlarged.
At 18 hr of age he became hyperactive and

jittery, the capillary blood sugar was 28 mg/100 ml,
and he was treated with an intravenous infusion of
dextrose and fructose. However, he remained
irritable and as the serum calcium was found to be
6-4 mg/100 ml he was given calcium gluconate
intravenously with considerable improvement in his
symptoms. By 48 hr of age his blood sugar had
risen to 56 mg/100 ml and his serum calcium to
9-5 mg/100 ml and both thereafter remained normal.

Macroglossia made feeding difficult and on several
occasions caused temporary obstruction of the
airways, but by 1 month of age he was entirely
bottle fed. At 4 months of age hemihypertrophy was
first noticed. A radiograph of the limbs confirmed
that the bones of the right side were larger than those
of the left. At 13 months of age his height was on
the 25th centile and his psychomotor development
approximated to that of a child of 10 months.
An intravenous pyelogram performed at the age

of 6 weeks showed a moderately large left kidney
with normal architecture and good concentration
and excretion. The right kidney was markedly
hydronephrotic due to pelvi-ureteric obstruction.
A second pyelogram at the age of 13 months showed
similar, but less marked, changes in the left kidney.
The urine has remained uninfected and surgical
relief of the pelvi-ureteric obstructions is planned.
Chromosomes from a lymphocyte culture, which

were examined in the cytogenetics unit of The
Children's Hospital, Birmingham, were normal.

Case 2
This boy, the first of dizygotic twins, was born by a

normal vertex delivery at 37 weeks gestation. Preg-
nancy had been complicated by hydramnios and
anaemia. Regular respiration was established by
21 min. On examination he had a large tongue, an
exomphalos measuring 5 cm across the base (Fig. 1),
and enlarged kidneys. The skin was red, shiny and
thin. His weight on the 3rd day of life was 4-0 kg
(90th centile), his head circumference was 35 cm and
his length 47 cm.

He was transferred to The Children's Hospital,
Birmingham, and in view of the size of the exom-
phalos and the anticipated metabolic abnormalities,
operative correction was not undertaken, and it was
treated with applications of mercurochrome, 2-5%,
twice a day. The results of biochemical investigations

FIG. 1. Case 2 showing macroglossia and exomphalos.

are shown in Table 2. Hypoglycaemia was detected
at 12 hr of age and he was treated with dextrose and
fructose intravenously. On the 2nd day of life he
developed metabolic acidosis and hypocalcaemia
and he was treated with intravenous sodium bicar-
bonate and calcium gluconate with considerable
improvement. Respiratory distress developed on
the 3rd day and persisted for 3 days. When oral
feeding was started and intravenous therapy dis-
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TABLE 2. RESULTS of investigations (Case 2)

Day of life

1 2 2 3 4 6 8 9 10
(a.m.) (p.m.)

Blood sugar 28 86 70 94 60 41 34 63 58
(mg/100 ml)
Serum calcium 4-7 8-2 7-5 7-2 6-5 6-2 7-5
(mg/100 ml)
pH 7-18 7-29 7-08 7-27 7-29
Pco2 37 28-5 61 50 39
Bicarbonate 14 16-5 14-5 20-5 18-5
Base excess - 16-5 - 11-5 - 13 - 45 -7-5

continued, the blood sugar again fell, and he was
treated with additional glucose orally and predni-
sone 1 mg twice a day. His general condition
deteriorated with oedema of his hands and feet, and
diarrhoea and vomiting, and intravenous therapy
was restarted. However, he continued to deteriorate
and he died on the 16th day of life. Chromosomes
from an antemortem lymphocyte culture, which
were examined in the cytogenetics unit of The
Children's Hospital, Birmingham, were normal.
The second twin, a female, weighed 2-5 kg at

birth and on examination had no abnormalities.
She did not develop hypoglycaemia and has pro-
gressed normally.
A steroid augmented oral glucose tolerance test

was performed on the mother and gave a normal
result.

Necropsy. The skin and internal organs were stained
uniformly pink. The tongue was large and pro-
truded from the mouth and there was a large central
exomphalos measuring 11 cm in diameter, which
contained small intestine, colon, and part of the
liver. Many of the loops of small intestine were
adherent and partially necrotic. The liver weighed
228 g (normal 185 g), the right kidney 37 g, the left
kidney 41 g (normal 29 g) and the adrenal glands
together 9 g (normal 10-5 g). (Normal weights from
Potter, 1952.) The pancreas was not weighed, but
was not obviously enlarged.

Microscopy. The main abnormalities were con-
fined to the lungs, which showed pneumonia, the
kidneys and the adrenal glands. The kidneys showed
marked reduction of the number of tubules in the
medulla (Fig. 2). This appeared to be due to absence
of the loops of Henle leaving only the collecting
tubules. These were separated by abundant, highly
cellular, connective tissue containing aggregates of
erythroid and myeloid cells as well as fibroblasts.
The stroma did not form concentric sheaths around
the collecting tubules as commonly seen in renal
dysplasia. Several tubules contained calcific material.
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FIG. 2. Section of kidney from Case 2 showing renal
medullary dysplasia. H & E, x 740.

The cotices were unremarkable and there were no
inflammatory changes. In the adrenal glands the
foetal cortex showed moderate bilateral cyto-
megaly (Fig. 3) but the definitive cortex was normal.
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FIG. 3. Section of adrenal cortex from Case 2 showing
numerous, abnormally large cells with large, dark-
staining nuclei. H & E, x 100.
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The pancreas and tongue were histologically normal.
The liver showed passive venous congestion.

Comment
The two infants described here showed many of

the features reported in Beckwith's syndrome. They
had macroglossia, an umbilical abnormality, hypo-
glycaemia (as defined by Comblath & Schwartz,
1966) and birth weight above the mean for the
gestational age. Hypoglycaemia occurred on the
2nd and 3rd days of life in the cases reported by
Combs et al. (1966), and was persistent and severe,
but in our cases hypoglycaemia occurred on the
1st day of life and recurred only in Case 2. In addi-
tion, both the infants developed hypocalcaemia
which has been reported in only two cases pre-
viously (Combs et al., 1966; Harris, 1969). The cause
of the hypocalcaemia is unknown, but it has been
reported in association with hypoglycaemia by
Comblath et al. (1964).
Although a prominent satellited short arm of one

of the G (21/22) group of chromosomes was found
in three of the cases reported by Irving (1967), the
chromosomes in our patients were normal. In view
of the familial cases reported by Irving (1967) and
Wiedemann (1964) this syndrome may be inherited
as an autosomal recessive.
The necropsy findings in Case 2 were similar to

those previously reported. There was enlargement
of the kidneys, renal medullary dysplasia and cyto-
megaly of the foetal adrenal cortex. These abnor-
malities were also found in all the cases examined by
Irving (1967) and Beckwith (personal communica-
tion 1969).

Renal medullary dysplasia is most commonly
seen in obstructive hydronephrosis, the so-called
delta lesion (Bernstein & Meyer, 1967), but the
medulla is usually flattened and there are glomerular
cysts in the subcapsular zone, features which were
not present in our case. The only other types of
renal dysplasia, in which malformation is virtually
limited to the medulla, are medullary cystic disease
and medullary sponge kidney (Heptinstall, 1966),
but cystic changes were not found in our case. The
appearances in the kidney have no resemblance to
the common types of renal dysplasia which involve
the cortex as well as the medulla. 'Cytomegaly of
the adrenal cortex' refers to a condition in which
the cells in the foetal cortex are abnormally large,
with finely granular, eosinophilic cytoplasm. The
nuclei are large and hyperchromatic and may show
vacuoles. This condition is not confined to Beck-
with's syndrome, as Craig & Landing (1951) found
it in 3% of neonatal deaths, and in 6-5% of still-
births. The commonest associated disease in their
experience was erythroblastosis foetalis. Cyto-
megaly of the adrenal cortex has also been reported

in association with adrenal carcinoma (Sherman,
Bass & Fetterman, 1958), congenital adrenal hypo-
plasia (Kerenyi, 1961), and with various other
congenital abnormalities (Beatty & Hawes, 1955).
The pink staining of the skin and internal organs
was due to mercurochrome, some ofwhich must have
been absorbed through the exomphalos. The de-
posits of calcium in the renal tubules were considered
to be due to mercury intoxication which is known to
cause nephrocalcinosis (Allen, 1962).

Hemihypertrophy, which Fraumeni & Miller
(1967) and Fraumeni, Geiser & Manning (1967)
found to be associated with malignant disease in the
kidneys, adrenal glands and liver, has developed in
our surviving case. Beckwith (personal communica-
tion 1969) reported that one of his cases had also
developed hemihypertrophy. A child with exom-
phalos, macroglossia and crossed hemihypertrophy,
who developed a Wilms' tumour, was described by
Wilson & Orlin (1965). We also know of a child with
macroglossia and exomphalos who developed a
hepatoblastoma (Oldham, personal communication
1969). It seems, therefore, that children with this
syndrome who survive the newborn period have a
high risk of developing malignant disease.
Although this is a rare syndrome its recognition

is important as the metabolic abnormalities in the
newborn period can be anticipated. The prognosis
for the children who survive the newborn period
must be guarded in view of the risk of subsequent
malignant disease.
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Introduction
Denny-Brown (1948) described two cases of

sensory neuropathy associated with occult carci-
noma of the bronchus. Since then various neurolog-
ical syndromes, which seem unrelated to neural
metastases, have been described; these include
cortical cerebellar degenerations, sensory neuro-
pathy, mixed forms, sensorimotor forms and neuro-
muscular disorders. Brain & Henson (1958) first
used the term 'carcinomatous neuromyopathy' to
describe this group. Croft & Wilkinson (1965)
examined 1521 patients admitted to hospital because
of some form of carcinomatosis and found evidence
of neuromyopathy in over 10% (162 cases) of the
whole series. Bronchial carcinoma is the one most
commonly associated with neuromyopathy but
other malignant tumours have been incriminated,
including ovarian, gastro-intestinal, mammary,
oesophageal, prostatic and uterine carcinomas,
multiple myeloma and disseminated lymphoma.
In a recent review of this subject Croft & Wilkinson
(1969) listed one case of a seminoma associated
with a peripheral sensorimotor neuropathy. The
following case report is an example of a sensori-
motor neuropathy associated with a seminoma of
an undescended testicle.

Case report
The patient, a 53-year-old bachelor was admitted

to hospital with a 3 week history of progressive
numbness and weakness in both his hands and feet.
He smoked thirty-five cigarettes a day and drank up
to 6 pints of beer every night, but ate regular,
adequate meals cooked for him by his sister. He
worked as a dock labourer. He had not been treated
with any neurotoxic drugs and there was no family
history of neurological disease. Twenty years earlier
a left sided inguinal hernia had been repaired; the
hernia had been associated with an undescended
testicle and the patient had been told that the left
testicle was within the abdomen and had not been
removed (no clinical notes available).
Examination showed a thin, ill-looking man. The

cardiovascular and respiratory systems were clinic-
ally normal. Palpation of the abdomen revealed a
fixed, non-tender, cystic mass, the size of a grape-
fruit, in the left iliac fossa. The spleen was thought
to be enlarged 3 in below the left costal margin.
The left testicle was absent from the scrotum, the
right testicle appeared normal. Rectal examination
was normal. In the central nervous system there were
signs of a sensorimotor neuropathy with loss of
sensation to all modalities in the glove-and-stocking
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