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SHORT REPORTS

Normotensive phaeochromocytoma
with hypercalcaemia: correction
after adrenalectomy

It is recognised that phaeochromocytomas may present as a hyper-
metabolic state unaccompanied by hypertension. The absence of
hypertension has been variously ascribed to accompanying adreno-
corticol insufficiency, myocardial insufficiency, concomitant dopa
secretion, and the predominant secretion of adrenaline. Whatever the
cause, such tumours invariably secrete large quantities of adrenaline.

Hypertensive phaeochromocytoma with accompanying hyper-
calcaemia, cured by surgical removal of the tumour has been reported
on three occasions.1-3 We report here on a patient with a hyper-
metabolic, non-hypertensive phaeochromocytoma with accompanying
hypercalcaemia, which was cured by surgical removal of the tumour.

Case report

A 66-year-old butcher presented with a six-month history of anorexia and
weight loss of 7 kg, history and examination being otherwise uninformative.
A glucose tolerance test showed him to be mildly diabetic and he was treated
with a carbohydrate-restricted diet.

Despite good diabetic control, he lost a further 10 kg over the next 10
weeks and developed symptoms of excessive sweating, generalised weakness,
and severe constipation. He was admitted to hospital on 1 October 1973.

Physical examination showed a pale, asthenic, ill-looking man, weighing
50 kg. He displayed an intermittent pyrexia of 37-38°C independent of a
persistent tachycardia. Blood pressure remained normal.

Laboratory investigations showed normal urea, electrolytes, urine, and
protein-bound iodine; an electrocardiogram was normal. Haemoglobin was
12-0 g/dl; white blood count 9-2 x 109/1 (9200/mm3) with a normal differen-
tial count. Erythrocyte sedimentation rate (ESR) accelerated at 115 mm in
the first hour. He was negative for antinuclear factor. Serum protein electro-
phoresis showed a diffuse y-globulin band. Serum and urinary calcium,
alkaline phosphatase, and magnesium levels were raised, while serum phos-
phorus levels were low (see table). X-ray pictures, of chest, hands, and skull
were normal. Intravenous pyelography showed inferior and posterior dis-
placement of the upper pole of the right kidney. Urinary vanillylmandelic
acids were 19 5 and 17-7 mg/24 h (normal range 1-8-7-1 mg/24 h), meta-
nephrines 18 7 mg/24 h (normal range <2 mg/24 h) and free catecholamines
424 fLg/24 h (normal range 0-240 Hg/24 h). Plasma 11-OH corticosteroids
were 414 nmol/l (15 jAg/100 ml) and 432 nmol/l (18 Ztg/100 ml) at 2300,
460 nmol/l (27-7 pg/100 ml) and 495 nmol/l (35-5 tg!l00 ml) at 0800.
Urinary 17-OH corticosteroids were 53-4 pmol/24 h (15-4 mg/24 h) (normal
range 10-45 tmol/24 h (3-13 mg/24 h)) and free urinary cortisol 1848 nmol/
24 h (670 tg/24 h) (normal range 298-1092 nmol/24 h (108-396 /Lg/24 h)).
A 650-g right adrenal tumour was removed through an abdominal incision

on 29 November 1973 under propranolol cover. Blood pressure and heart
rate remained normal during surgery. Progress after operation was uncom-
plicated. Histological examination of the tumour showed a benign, encapsu-
lated phaeochromocytoma.

In the succeeding 18 months he has remained asymptomatic, apyrexial,
normotensive, and has gained 20 kg. Glucose tolerance, serum calcium,

Blood and urinary values before and after adrenalectomy on 29 Novemnber 1973

Serum calcium Plasma inorganic Serum alkaline Serum magnesium Urinary calcium
[ (mmol/) ph(mmol/s ) (kA units/100el)

Normal 2 2-2-7 0-78-142 3-13 0-75-1-0 2-5-7-5

2 October 1973 3-03 0-84 18-0 1 05 19 4
13 December 1973 2-25 1-36 13-0 0-85 1-7

Conversion: SI to traditional uinits-Serum calcium: 1 mmol/l = 2 mEq/l. Phosphorus: 1 mmol/l z 3-1 mg/100 ml. Magnesium: 1 mimol/l = 2 mEq/l. Urinary calcium: 1 mmol/24 h
z 40 mg/100 ml.

phosphate, alkaline phosphatase, magnesium, diurnal cortisols, and urine
metanephrines have remained within normal limits (Eee table).

Discussion

This case illustrates many of the manifestations of phaeochromo-
cytoma, with predominant adrenaline secretion including pallor,
fever, excessive sweating, carbohydrate intolerance, and weight loss.
Furthermore, we have observed the previously reported independence
of fever and tachycardia in addition to adrenocortical hyperactivity
accompanying medullary hyperactivity.

Although the serum parathyroid hormone concentration was not
estimated, the biochemical evidence strongly suggests hyperpara-
thyroidism. Kukrejal confirmed a raised serum parathyroid hormone
concentration in a similar, though hypertensive, patient. The prompt
resolution of disordered calcium homoeostasis after adrenalectomy
suggests that the tumour was secreting parathyroid hormone or a
substance potentiating the release of parathyroid hormone from the
parathyroid glands. There is no evidence to confirm parathyroid
hormone secretion by a phaeochromocytoma. On the other hand,
in-vitro4 and in-vivo5 studies have shown that adrenaline stimulates
parathyroid hormone release from bovine parathyroid glands. Nor-
adrenaline is much less active in this respect. Furthermore, para-
thyroid hyperplasia commonly accompanies bilateral intra-adrenal
phaeochromocytoma in reported cases of Sipple's syndrome. Such
phaeochromocytomas have been recognised to secrete adrenaline
predominantly.

Such a consideration may explain the rarity of hypercalcaemia
accompanying the more common hypertensive noradrenaline-
secreting phaeochromocytoma and provides a physiological basis for
the association of an adrenaline-secreting phaeochromocytoma and
hypercalcaemia as described above.

We thank Dr A W M Smith for permission to report this case and Dr
W H Taylor, department of chemi-cal pathology, Liverpool Royal Infirmary,
for estimating urinary free catecholamines and cortisol.
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