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uncommon abnormalities mentioned above. Thirdly, ultrasound
is the method of choice for follow up examinations in patients
treated for reflux by medical means. Fourthly, the presence
of reflux despite medical treatment is an indication for barium
meal examination to exclude hiatus hernia and complications
of reflux such as oesophagitis or stricture formation. Finally,
the role of ultrasound in older children requires further
clarification.
Both ultrasound and barium swallow examinations have an

important part to play in patients with symptomatic gastro-
oesophageal reflux. Barium examinations are useful in the
diagnosis of complications of reflux and in detecting uncommon
conditions. We emphasise that most children do not require
barium meal examination for diagnosis or during the subsequent
management of reflux.

We are grateful to our paediatric colleagues for their cooperation
in this study.
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SHORT REPORTS

Hypophosphataemic osteomalacia
associated with prostatic carcinoma
Prostatic carcinoma is common in the elderly, who often present
with advanced disease. In 21'J,, of patients the tumour may also be
associated with hypophosphataemia.' Osteomalacia associated with
hypophosphataemia is well recognised in tumours of mesenchymal
origin and may remit after resection of the tumour.2 However,
hypophosphataemic osteomalacia associated with prostatic carcinoma,
a tumour of endodermal origin, is rare and was first described in the
United Kingdom by Hosking et al.3 We report our experience over
two years of this lesser known but important association.

Patients, methods, and results

After seeing the index case we included in the study all patients with
carcinoma of the prostate and secondary bone disease who were referred
to the acute geriatric unit over two years. These patients underwent routine
haematological tests and measurement of urea, electrolyte, chloride, bi-
carbonate, calcium, phosphate, and creatinine concentrations; alkaline
phosphatase and acid phosphatase activities; and urinary phosphate and
creatinine excretions. They also underwent isotopic bone scanning using
technetium-99m disphosphonate. The renal phosphate threshold concentra-
tion was calculated by the method described by Walton and Bijovet.4
Serum total calcium concentration was adjusted to a reference albumin
concentration of 47 g!l using a method that gives a high correlation between
measured and calculated calcium values over wide ranges of serum albumin
values.

All patients with hypophosphataemia underwent bone biopsy, and serum
parathyroid hormone and 25-hydroxyvitamin D3 concentrations were
estimated. Osteomalacia was diagnosed by bright line counting. The patients
with osteomalacia were treated with alfacalcidol (1 ILg) once or twice daily, and
the dose was adjusted depending on the clinical response and the serum

Mean (SD) biochemical variables in patients with prostatic carcinoma and
hypophosphataemic osteomalacia and controls (patients with prostatic carcinoma
and normal serum phosphate concentration)

Hypophosphataemic Laboratory
group Controls normal
(n=4) (n= 11) range

Corrected serum calcium
(mmolJl) 2 40 (0 26) 2-40 (0-14) 2-2-2-6

Serum phosphate (mmol/l) 0-65 (0-22) 1-01 (0O28)** 0-8-1-4
Alkaline phosphatase (IU/1) 1332-5 (496) 340 (340)* 30-100
Renal phosphate threshold

(mmol/l) 0 4 (0-07) 0 86 (0-08)** 0-8-1-35
Acid phosphatase (IU/l) 16 35 (13-57) 19 9 (22-86) 0-2
Serum 25-hydroxyvitamin
D, (nmol/l) 12-5 7-5-75-0

Serum parathyroid hormone
(ng/l) < 40 < 120

Serum creatinine (mmol/l) 108 (23) 136 (93) 60-120

p<0 Ol, **p<000l.
Conversion: SI to traditional units-Calcium: 1 mmol/l z 4 mg/100 ml. Phosphate:

I mmol/l 3 1 mg/100 ml. Renal phosphate threshold: 1 mmol/l, 2-5 mg/100 ml.'
25-Hydroxyvitamin D.: 1 nmol/l 0-4 ng/ml. Creatinine: I mmol/l 11-3 mgj
100 ml.

calcium values. In addition, four of the five patients were given stilboestrol
1 mg daily, and the fifth patient underwent orchidectomy. Eleven patients
with extensive secondary bone disease but normal serum phosphate con-
centrations served as controls. One of the five patients with osteomalacia was
excluded from the final analysis because he also had alcoholic liver disease
and malnutrition. The table gives the biochemical data in the group with
osteomalacia and the controls.

In all four patients bone pain and muscle weakness improved with
treatment, as did the biochemical variables including the renal phosphate
threshold concentration. The vitamin D treatment was inadvertently
stopped in the index case, and this soon resulted in a fall in serum phosphate
concentration and renal phosphate threshold concentration. In another
patient a repeat bone biopsy showed complete healing of the osteomalacia
after nine months of treatment.

Comment

This study shows that hypophosphataemic osteomalacia associated
with prostatic carcinoma is not rare. Characteristic features of this
condition are a low renal phosphate threshold concentration, normal
parathyroid hormone and 25-hydroxyvitamin D, concentrations, but
low 1,25-dihydroxyvitamin D, concentration.' -3 All our patients had
these features (except for the 1,25-dihydroxyvitamin D, concentration,
which was not measured) and symptoms of bone pain and muscle
weakness.

Possible mechanisms are a phosphaturic effect,' 2 a humoral
substance inhibiting the conversion of 25-hydroxyvitamin D,, to
1,25-dihydroxyvitamin D3, and oestrogens. As none of our patients
was taking oestrogens during our study and three of the four patients
responded to oestrogens with alfacalcidol, we conclude that oestrogen
does not play a part in this condition.
We recommend that all patients with carcinoma of the prostate

and hypophosphataemia should be thoroughly tested to exclude
oncogenic osteomalacia, as the main symptoms are bone pain and
muscle weakness due to the osteomalacia and these improve with
alfacalcidol and other specific treatments for carcinoma of the
prostate.
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