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identified in the cytoplasm of non-trophoblastic tumours of the breast
and gastrointestinal tract using immunohistochemical techniques.2
Since the development of a sensitive and specific radioimmunoassay
it has been possible to measure low levels (,ug/l) of the protein.3
Previously this has not been possible using less sensitive assays based
on immunoprecipitation systems. The detection limit of the radio-
immunoassay is 8 iug/l and the material was not detected in 100 normal
men and non-pregnant women volunteers.
The present report is the first describing circulating levels of SP1

in the male, and probably the molecule was produced by the testicular
teratoma. The concentrations of SP1 in this case were low (< 150 ig/l)
in comparison with those found in late pregnancy (250 mg/i). The
concentration of SP, measured 10 days after orchidectomy was higher
than can be accounted for by the half-life of this protein (30-40 hours)
and, although HCG was not detected at this time, the existence of a
metastatic deposit remains a possibility.
As minute amounts of SP1 in plasma can now be measured, we

suggest that the detection of SP, in the circulation may present an
additional tool in the diagnosis and monitoring of patients with malig-
nant disease.
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Vitamin D resistance in
hypoparathyroidism with medullary
carcinoma of the thyroid

Until recently hypoparathyroidism could only be treated with vitamin
D or dihydrotachysterol in large doses. The dose of vitamin D needed
(1-0-2-5 mg daily) was some 500 to 1000 times greater than the
physiological requirement.' It has recently become clear why such
large doses were needed. Parathyroid hormone (PTH) probably acts
by promoting the formation in the kidney of 1,25-dihydroxychole-
calciferol, the active metabolite of vitamin D,; without PTH this
step is defective. Hypoparathyroidism responds to as little as 2 sig
1,25-dihydroxycholecalciferol daily.' In most patients with hypo-
parathyroidism the condition can be controlled with less than 2-5 mg
vitamin D daily. A few patients need much higher doses of vitamin
D, and one such patient, who also had medullary carcinoma of the
thyroid, provided an opportunity for observing the possible inter-
relations of PTH, calcitonin, and vitamin D.

Case report

The patient first presented aged 16 with a swelling in the neck: a small
tumour was removed from the thyroid and reported to be a benign adenoma.
The swelling recurred at the age of 22, and enlarged slowly. He presented
again at the age of 34, when the goitre had become extremely large and
tender. He had also noted increasing hoarseness. He had an enormous tender
bossellated mass in the neck that extended over the manubrium. X-ray

examination showed that the trachea was displaced by the mass, which had
flecks of calcification.
The neck was explored by RP and AGM; the mass was removed and a

radical dissection carried out. The excised tissue consisted mainly of un-
differentiated polyhedral-cell carcinoma with many mitotic figures, but also
small areas of follicular carcinoma. Within two days of the operation the
patient became hypocalcaemic and was treated with oral calcium and
calciferol (1 25 mg daily). For the next 18 months he complained of nausea
and of paraesthesiae in the feet and hands. He remained hypocalcaemic des-
pite increasing doses of calcium and was referred to an endocrine clinic. At
this stage the plasma calcium was 1 90 mmol/l (7 6 mg/100 ml) and inorganic
phosphate 1 55 mmol,/l (4 8 mg/100 ml). We felt that he needed an increased
dose of calciferol but that the large dose of calcium might have caused his
nausea. The dose of calcium was reduced and that of calciferol increased.
His symptoms were relieved and his plasma calcium became normal only
when the dose of calciferol was 10 mg daily.
Two years after his operation the goitre recurred; he also complained of

diarrhoea for which no cause could be found. Accordingly the plasma
calcitonin was estimated and found to be greatly raised at 28 8 Jug/l. The
histological appearances were reviewed and now thought to be consistent
with medullary carcinoma. Soon afterwards he noted pleuritic chest pain and
was found to have pleural metastases. He did not respond to cytotoxic
therapy and died three years after his operation.

Comment

Extreme resistance to vitamin D is uncommon. Possible causes
include magnesium deficiency3 and malabsorption but there was no
evidence of either. The high plasma concentration of calcitonin may
have been significant. Calcitonin inhibits the formation of 1,25-
dihydroxycholecalciferol in isolated renal tubules4 and Avioli5 has
suggested that calcitonin promotes the formation of the physiologically
inactive 24,25-dihydroxycholecalciferol, just as PTH promotes the
production of 1,25-dihydroxycholecalciferol (figure). If this is correct
our patient may have been resistant to vitamin D because he not only
lacked PTH but also had high plasma concentrations of calcitonin.
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Possible role of calcitonin in metabolism of vitamin D3 (cholecalciferol). It
is suggested that calcitonin promotes the production of 24,25-dihydroxy-
cholecalciferol just as parathyroid hormone promotes the production of
1 ,25-dihydroxycholecalciferol.

The coincidence of hypoparathyroidism and medullary thyroid
carcinoma may occur again; it will be interesting to discover whether
further cases are resistant to vitamin D and whether they respond to
small doses of 1,25-dihydroxycholecalciferol.

This patient was under the care of Professor J Crooks, Dr R N Johnston,
Dr J L Lindsay, Mr A G D Maran, Mr R Pringle, and Dr R Semple; I am
indebted to them for advice and permission to report the case. I thank
Professor I MacIntyre for the calcitonin essay.
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