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Medical Memoranda

Hypercalcaemia Associated with Adeno-
carcinoma of Kidney without Demonstrable

Bone Lesions

Brit. med. J., 1966, 2, 745-746

Hypercalcaemia as a complication of malignant disease with
bone involvement is well recognized (Gutman et al., 1936;
Myers, 1960; Moses and Spencer, 1963 ; Spencer and Lewin,
1963; Watson, 1963). Hypercalcaemia due to malignant
disease, but unexplained by bone involvement, was first noted
by Albright and Reifenstein (1948). Their patient had a hyper-
nephroma, with a large metastasis in the sacrum and ilium,
associated with hypercalcaemia, hypophosphataemia, and a
normal serum alkaline phosphatase. Irradiation of the meta-
stasis caused a transient fall in the serum calcium. They
believed that the bone involvement in their case was not suffi-
cient to cause the hypercalcaemia and did not account for the
hypophosphataemia. They postulated that the tumour was pro-
ducing a parathormone-like substance. Plimpton and Gellhorn
(1956) reviewed 10 cases of malignant disease with hyper-
calcaemia in the absence of bone involvement, including four
cases of hypernephroma and one case each of carcinoma
of ovary, carcinoma of uterus, anaplastic retroperitoneal
carcinoma, Hodgkin's disease, reticulum-cell sarcoma, and
carcinoma of bronchus. In one case, in which the biochemical
abnormalities reverted to normal after extirpation of the tumour,
recurrence of the tumour was accompanied by recurrence of
hypercalcaemia.

Malignant disease presenting solely with symptoms referable
to the associated hypercalcaemia may cause difficulty in the
diagnosis of the underlying condition. In these cases a clinical
state indistinguishable from primary hyperparathyroidism may
present, with hypercalcaemia, hypercalciuria, hypophosphataemia
and occasionally a raised alkaline phosphatase value (Plimpton
and Gellhorn, 1956 ; Alanis and Flanagan, 1959; Borm, 1961;
Case Records, 1961 ; Goldberg et al., 1964; Svane, 1964;
Snedecor and Baker, 1964 ; Tremblay and Ansell, 1964). Severe
symptoms due to hypercalcaemia-thirst, polyuria, vomiting,
lassitude, loss of weight, and mental disturbance-have led to a
diagnosis of primary hyperparathyroidism and neck exploration
in cases of otherwise occult carcinoma of oesophagus, bronchus,
pancreas, endometrium, and ovary (Plimpton and Gellhorn,
1956; Goldberg et al., 1964; Snedecor and Baker, 1964).

Disease associated with calcium hyperabsorptive states, or
bone-dissolution states, may present with the clinical picture of
hypercalcaemia, and special investigations often fail to elucidate
the nature of the problem. A review of the use of (1) measure-
ment of tubular reabsorption of phosphorus, (2) response to

intravenous calcium, and (3) response of serum calcium level to
high doses of steroids, revealed their limitations in the differen-
tial diagnosis of hypercalcaemia (Thomas et al., 1958).
In the following case of carcinoma of the renal parenchyma

the picture was confused by the symptoms of the associated
hypercalcaemia.

CASE REPORT

A 55-year-old wood-machinist was first seen in another hospital
in April 1963, complaining of weakness and vomiting of two months'
duration. Investigations revealed a raised erythrocyte sedimentation
rate, hypercalcaemia, raised alkaline phosphatase values, and a slight
increase in plasma cells in the bone-marrow aspirate. A diagnosis
of multiple myelomatosis was made and he was treated with mel-
phalan, but with no improvement. He developed polyuria and pain
in the shoulders, and was referred to the Royal Marsden Hospital
for radiotherapy to relieve the pain.

In November 1961 he had had an episode of painless haematuria;
cystoscopy and intravenous pyelography were then thought to show
nothing abnormal, and the haematuria was attributed to benign
prostatic hyperplasia. He had no further haematuria or other
urinary symptoms.
On admission to the Royal Marsden Hospital he was depressed

and slow in mental reaction and at times appeared not to be in
touch with his surroundings. Clinical examination revealed nothing
further of note.

Investigations.-Hb 67%; E.S.R. 28 mm./hr.; W.B.C. 10,700,
normal differential. Mid-stream specimen of urine showed a trace, of
protein, occasional R.B.C.s, no Bence Jones protein. Papanicolaou's
stain showed no malignant cells in three specimens of urine. Blood
urea was 32 mg./100 ml. Serum calcium was 12.5 mg./100 ml.;
phosphorus 2.3 mg./100 ml., and, alkaline phosphatase 39 KA.
units: the subsequent behaviour of these values in response to steroids
and nephrectomy is shown in Fig. 1. On three occasions the 24-hour
urinary excretion of calcium was 480, 800, and 300 mg., and of
phosphorus 570, 900, and 650 mg. The phosphorus clearance
was within normal limits when related to the creatinine clearance.
Steroid suppression test: 40 mg. of prednisolone daily for one week
resulted in a decrease in serum calcium but no change in the urinary
calcium excretion. . Bone-marrow aspirate showed an excess of
plasma cells. Skeletal survey revealed degenerative changes in the
spine but no other abnormalities; the lamina dura were intact.
I.V.P. showed a deformity in the upper pole of the left kidney which
looked like a tumour on arteriography.
On 28 February 1964 a left nephrectomy was performed. His-

tology revealed a moderately well differentiated adenocarcinoma of
the kidney (Fig. 2). Three days post-operatively the serum calcium
was normal and the alkaline phosphatase gradually returned to a
normal value. Seventeen months post-operatively the patient was
well, with normal serum calcium values; and a bone-marrow
aspirate performed two months post-operatively was considered W
be normal. His hypercalciuria persisted for some tjme, and two
months post-operatively values of 600 and 1,000 mg. in 24 hours
were obtained. Seventeen months post-operatively the 24-hour

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5516.745 on 24 S
eptem

ber 1966. D
ow

nloaded from
 

http://www.bmj.com/


746 24 September 1966 Medical Memoranda

excretion was 6 mg., serum alkaline phosphatase 10 K.A. units,
serum phosphatase 2.7 mg., and serum calcium 9.5 mg. (see Fig. 1).
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DISCUSSION

Several hypotheses have been forwarded to account for the
hypercalcaemia associated with malignancy in the absence of
skeletal deposits.

1. That the tumour elaborates a paratlormone-like substance.
This was first considered by Albright and Reifenstein (1948)
after observing the rapid return to normal of a previously high
level of serum calcium after irradiation therapy to a secondary
deposit of hypernephroma. They noted the similarity of the
biochemical findings to those observed in hyperparathyroidism.
The fact that the serum calcium returns to normal quickly
after extirpation of the tumour (Albright and Reifenstein, 1948;
Plimpton and Gellhorn, 1956) and becomes raised again with
recurrence of the growth (Connor et al., 1956) is in favour of
this theory. Recently assay of a renal adenocarcinoma and its
pulmonary metastasis, associated with hypercalcaemia, has

revealed the presence of a substance immunologically indistin-
guishable from parathyroid hormone (Goldberg et at., 1964).
Antagonists of this theory point out that the bony changes seen
in primary hyperparathyroidism are never seen in this con-
dition. However, osteitis fibrosa occurs in only a minority of
cases of primary hyperparathyroidism and may well be a late
manifestation of this disease (Harrison, 1963). It may be that
in the malignant conditions simulating hyperparathyroidism the
patient is not subjected long enough to the biochemical upset
for them to cause bony changes, but either dies first of the
malignancy or is cured by extirpation of the growth.

2. That the tumour produces a substance which stimulates
the parathyroid glands. A case of carcinoma of the cervix
associated with hypercalcaemia which returned to normal after
extirpation of three hyperplastic parathyroid glands was con-
sidered by Stone et al. (1961) to illustrate a functional con-
nexion between the tumour and the parathyroids. The
coexistence of two disease processes cannot perhaps be ruled
out. Dent and Watson (1964) reported a case of carcinoma of
the cervix associated with hypercalcaemia in which a discrete
adenoma of the parathyroid was removed with a return to
normocalcaemia. The bulk of necropsies and neck explorations
in these cases reveal either normal or regressing parathyroid
glands (Plimpton and Gellhorn, 1956 ; Pinals and Krane, 1962;
Goldberg et al., 1964; Snedecor and Baker, 1964; Svane,
1964).

3. That the tumour is producing a vitamin-D-like substance.
The occasional response to steroids would support this view,
but the response to steroids is not constant.

4. That the tumour produces a substance which binds calcium
and carries it in the plasma in excessive amounts. No such
substance has yet been identified (Plimpton and Gellhorn,
1956), and in view of the symptoms of hypercalcaemia experi-
enced, and the hypophosphataemia and hypercalciuria so often
encountered, this seems an unlikely explanation.
We wish to express our thanks to Dr. Thompson Hancock, senior

physician, under whose care this patient was admitted; to Mr. D.
M. Wallace, the surgeon who operated; to Dr. C. B. Cameron and
his colleagues in the laboratory for helping us with the biochemical
estimations; and to Dr. N. F. C. Gowing for his help and criticism.
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