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FIG. 1.-Radiograph of
left forearm showing
pathological fractures of

radius and ulna.
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FIG. 2.-Barium follow-through, showing the narrowed and rigid segment of
terminal ileum; the caecum and ascending colon are situated anomalously.

MONTHS
FIG. 3.-Biochemical response to oral vitamin D therapy during the

phase of osteomalacia.
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FIG. 5.-Biochemical response to treatment with corticosteroids and

potassium supplements during the phase of hypercalcaemia.
FIG. 4.-Lateral view of spine, showing gross osteolytic lesions of D 12 and

L 1 vertebrae.
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FIG. 6.-Iliac crest biopsy before treatment. (Undecalcified section.)
The wide osteoid seams show up as a grey band bordering the black

calcified bone. (von Kossa. x 85.)
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FIG. 7.-Squamous carcinoma of the oesophagus showing numerous
mitoses. (H. and E. X340.)

appearance of terminal ileum to show the junction between the relatively normal
intestine on the left and the thickened intestine on the right.
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FIG. 9.-Decalcified section from vertebral body, showing osteoporosis.
(H. and E. X 34.)

FIG. 10.-Metastatic keratinizing squamous carcinoma from paratracheal
lymph node. (H. and E. X 85.)
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Clinicopathologica I Conference

A Case of Osteomalacia, Osteoporosis, and Hypercalcaemia
DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

Clinical History
Dr. G. R. THOMPSON: The patient (Case No. 272276; P.M.
No. 11477), who was aged 69 at the time of her death, was
admitted to Hammersmith Hospital on 21 November 1962
under the care of Dr. C. C. Booth. She had originally been
admitted to St. Charles's Hospital two months previously with
a fractured femur. In the past she had broken her left forearm
at the age of 45; this had been treated with a sling and had
set crooked. In 1951 her husband died, since when she had
shared a flat in West London with her sister.
On examination she was anaemic and moderately oedematous.

There was a fracture of the shaft of the right femur, and the
left forearm was angulated medially at the site of the previous
fracture.

Investigations confirmed the anaemia, which was dimorphic
in type, with haemoglobin 9.6 g./100 ml., M.C.H.C. 31 %,
white blood cells 1,600/cu. mm., and platelets 180,000/cu. mm.
The sternal marrow was megaloblastic with reduced iron stores.
The serum vitamin B12, folate, and iron concentrations were
all subnormal, the values being 80 ,uyg./ml., 3.2 mtkg./ml.,
and 35 ug./100 ml. respectively.
The serum albumin was 2.8 g./100 ml., and the globulin

3.0 g./100 ml. The serum calcium was 4.2 mEq/l., the
inorganic phosphate 1.2 mEq/l., and magnesium 1.0 mEq/l.
The serum alkaline phosphatase was 43 King-Armstrong units/
100 ml. All other liver-function tests were normal, as were
the levels of blood urea, serum bicarbonate, and the electrolytes.
The raised serum alkaline phosphatase in the presence of the
low serum calcium and phosphate was strongly suggestive of
osteomalacia. A radiological skeletal survey showed patho-
logical fractures of the shafts of the right femur and both radii
and ulnae (Fig. 1), of the right clavicle, and of several ribs.
There were also Looser's zones in both scapulae, and marked
generalized skeletal rarefaction. The diagnosis of osteomalacia
was confirmed by an iliac crest bone biopsy, which showed
osteoid seams 20-30 microns in width.

Further Investigations

Further investigations were then carried out to determine
whether there was an underlying cause for this patient's osteo-
malacia. Fat balance studies showed that she had steatorrhoea,
the faecal fat excretion being 10 g. daily on a 50-g. intake, and
25 g. daily on an 85-g. intake. Other tests of proximal intestinal
function-namely, a glucose tolerance test and tests of D-xylose
absorption and folic acid absorption-were, however, all normal.
Furthermore, mucosal biopsies of both the jejunum and ileum
were also normal. The only clue to the cause of the steator-
rhoea was the demonstration of a narrowed and rigid segment
of terminal ileum during barium studies (Fig. 2).
The anaemia responded to parenteral therapy with vitamin

B,2, having failed to respond to folic acid. The underlying
vitamin-B, 2 deficiency was shown to be associated with hista-
mine-fast achlorhydria, and also with total malabsorption of

E

radioactive vitamin B,2 when given without intrinsic factor.
When a 1-pg. dose was given with intrinsic factor 0.2 ttg. was
absorbed, 0.3 ,ug. being the lower limit of normal for the method
used. These findings suggested that the patient probably had
pernicious anaemia, even though no gastric-parietal-cell or
intrinsic-factor antibodies were detected.

Response to Treatment
The osteomalacia was associated with malabsorption of

vitamin D, since the patient absorbed only 33% of a 1-mg.
dose of vitamin D3 labelled with tritium; the lower limit of
absorption in control subjects is over 60%.1 She was treated
with oral vitamin D2 in a dosage of 1,000 to 100,000 i.u. daily
and calcium supplements; the biochemical response is shown
in Fig. 3. This response was accompanied by an achievement
of a positive calcium balance of 31 mEq daily and by marked
histological and radiological improvement. In addition, the
patient was given a three-weeks course of oral chlortetra-
cycline (1 g. daily). After the antibiotic therapy the absorption
of vitamin B12 remained low without added intrinsic factor but
was normal when the dose was given with intrinsic factor. At
the same time the faecal fat excretion was reduced from 11 g. to
6 g. daily and the urinary indican excretion from 150 mg. to
40 mg./24 hours.

In March 1963 an attempt was made to mobilize the patient,
but she fractured first her left tibia and then in July 1963 her
right tibia. However, by April 1964 she was able to walk. She
remained well until September 1964, when she developed
dysphagia and weight loss. A barium swallow showed a
stricture of the middle third of the oesophagus. This was found
to be due to an oesophageal carcinoma, which was resected.
During the operation the abdomen was explored, but the only
obvious abnormality was an excess of fat over the terminal
ileum. The postoperative phase was complicated by a
staphylococcal pneumonia, which responded satisfactorily to
antibiotics.

After this the patient remained well until September 1965,
when she developed back pain, anorexia, and constipation.
X-rays of the spine showed osteolytic lesions in D12 and LI
(Fig. 4). The serum calcium was now 7.8 mEq/l., inorganic
phosphate 1.1 mEq/l., and magnesium 1.5 mEq/l. The urine
calcium was 4 mEq/24 hours. The serum alkaline phosphatase
was 11 King-Armstrong units, blood urea 82 mg./100 ml.,
serum potassium 3 mEq/1., bicarbonate 39 mEq/l. The
phosphate excretion index was markedly raised. The electro-
cardiogram showed a short QT interval and at one stage a
supraventricular tachycardia.
There appeared to be three possible causes for this patient's

hypercalcaemia: hypervitaminosis D, a parathyroid adenoma,
or malignant hypercalcaemia. Hypervitaminosis D seemed
unlikely, since her vitamin-D intake was only 1,500 i.u. daily
at this stage; furthermore, bio-assay of her plasma showed that
the vitamin-D-like activity was within the normal range. How-
ever, treatment with vitamin-D therapy was stopped and the
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Clinicopathological Conference

patient was put on a low-calcium diet. She was also given oral
potassium supplements. A transient lowering of the serum

calcium level was achieved by an injection of thyrocalcitonin,'
but a more prolonged, though partial, response resulted from
corticosteroid therapy (Fig. 5). This suggested that the hyper-
-calcaemia was due to the malignant disease.

On 11 November 1965 the patient suddenly collapsed and
rapidly became unconscious and cyanosed. The electrocardio-
gram showed an acute P pulmonale and the patient died within
two hours of the onset of this episode; the terminal level of
serum calcium was 6.8 mEq/l.

Clinical Diagnosis

(1) ? Cerebrovascular accident or pulmonary embolus.
(2) Spinal metastases from carcinoma of the oesophagus,

associated with hypercalcaemia.

(3) Stricture of the terminal ileum ? due to Crohn's disease.
(4) Healed osteomalacia.

(5) Pernicious anaemia.

Post-mortem Findings

Dr. J. G. AZZOPARDI: The body was that of a very small
woman weighing 57 lb. (26 kg.). There was some medial
angulation of the left forearm from an old fracture, and
epigastric and right thoracic scars of oesophagectomy.

Biopsies

The iliac crest biopsy showed osteomalacia with osteoid seams

up to 25 [t (Fig. 6). Biopsy after treatment showed marked
improvement with osteoid seams up to 10 [t. Both the jejunal
and the ileal biopsy showed normal villous and glandular
architecture.
The oesophagectomy specimen showed an annular constricting

tumour 3.5 cm. long; histology showed a squamous carcinoma
varying from keratinizing and well differentiated to un-

differentiated; it had penetrated the muscle coat (Fig. 7). Areas
of carcinoma-in-situ were present in the mucosa. Three lymph
nodes were clear of tumour. The resected gastric cuff showed
no oxyntic cells, but there was heavy plasma cell infiltration of
the mucosa.

Necropsy

The oesophago-gastric anastomosis was intact and free of
tumour. The gastric mucosa was grossly autolysed. Some
35 cm. of the terminal ileum had a "garden-hose " appearance,
firm and thickened, with a narrowed lumen (Fig. 8). The
mucosal aspect was opaque white and finely puckered. There
was an increase of serosal fat accounting for some of the
thickening. Microscopically there was insignificant serosal
fibrosis, normal muscularis, definite submucosal fibrosis, and a

patchily thickened muscularis mucosae with some increase of
elastic fibres. The mucosa was autolysed, but there was no

active inflammatory reaction. The abnormality ended abruptly
at the ileocaecal valve ; the ileum proximal to the lesion appeared
dilated. An orange-brown nodule (1 cm.) in the mesenteric
root consisted of traumatic fat necrosis, haemosiderin, and

suture material from the previous operation. A similar minute
nodule (1 mm.) in the mesentery adjacent to the abnormal bowel
was similar histologically. Three calcified lymph nodes at the

root of the mesentery (largest 2.5X 2X 2 cm.) presumably repre-
sented old tuberculous lymphadenitis. The remainder of the

bowel was normal. The liver (800 g.) was normal microscopic-
ally. The biliary passages were normal, but there were five
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predominantly pigment stones in the gall bladder (largest 1 cm.).
The pancreas was normal. The peritoneal cavity was dry.

Skeletal System.-Apart from the angulated left radius and

ulna there was abundant callus (5.5 x 4 x 3.5 cm.) at the

junction of the upper and middle thirds of the right femoral

shaft. The femoral cortex was thin. There was no evidence

of recent fractures in the ribs or clavicles. There was a

kyphosis of the thoracic spine and osteophytes over the anterior

aspect of the spine. The bodies of D12 and Li were extensively
replaced by soft whitish tumour, and L2 was also infiltrated.

Soft necrotic tumour extended from Li into adjacent soft tissue

and psoas muscles, the appearance simulating psoas abscesses.

Microscopy confirmed tumour infiltration of the muscles. The

body of D8 was slightly shorter than the adjacent vertebrae; it

was grossly porotic, with vascular adipose tissue filling the

interstices. Sections from the iliac crest and other vertebrae

showed moderate osteoporosis (Fig. 9), no residual osteomalacia,
and no evidence of hyperparathyroid bone disease.

The pituitary was normal. The thyroid contained several

nodules up to 5 mm. diameter. One nodule showed Hiirthle

cell change. The parathyroids measured 10 x 3 x 2, 10 x 4 x 2.5,

8.5 x 5 x 3, and 8 x 3.5 x 2 mm. Their total weight was 158 mg.

They were marginally enlarged. Histologically they consisted

mainly of chief cells and showed residual adipose tissue. The

thymus was fatty. The adrenals (right 7 g., left 5.5 g.) had a

normal lipoid content and were not hyperplastic.
The red marrow in the head and neck of the femur showed

patchy extension into the upper shaft. The iliac marrow was

normal. The spleen had been surgically removed, and no further

information is available. There was a solitary enlarged right

paratracheal node (3.5 x 2.5 x 2 cm.) replaced by yellowish-white
necrotic tumour flecked with carbon. Microscopy confirmed

metastatic squamous carcinoma in this node (Fig. 10).

The pericardium was normal. The heart (300 g.) had normal

chambers and valves. There was moderate coronary atheroma

without gross narrowing. Microscopy showed a calcified nodule

at the bifurcation of the bundle of His. At the aortic root

several verrucous calcareous masses (up to 5 x 5 mm.) projected

from the intima just above the sinuses of Valsalva. There was

moderate atheroma in the aorta, with one ulcerated plaque in

the abdominal part. Calcareous nodules (unassociated with

significant atheroma) projected into the origins of the coeliac

and superior mesenteric arteries, reducing the lumina by almost

50%. Microscopy showed medial calcification to be present in

arteries in several sites-for example, coronary arterial branches

and some interlobar arteries in the kidneys. (Some of the

medial calcification of large arteries was apparently visible

radiologically when the patient had osteomalacia and before

she was treated.)
The right pleura was obliterated by adhesions and there were

a few old fibrous adhesions at the left apex. The right lung

weighed 360 g. and the left 300 g. There was some patchy

bronchopneumonia in the right lower lobe.

The right kidney weighed 90 g. and the left 80 g. Apart

from an overall reduction in size their architectural pattern was

normal. There was some intimal fibrosis in the arcuate and

interlobular arteries. There was no nephrocalcinosis. The

genital tract was normal.

The meninges and brain (1,107 g.) were normal, as were the

air sinuses and venous sinuses. No significant atheroma was

present.

Pathologist's Diagnosis

(1) Lesion terminal ileum. ? Burnt out Crohn's disease or

ileal tuberculosis or other cause. Steatorrhoea; osteomalacia

treated (old fractures) ; osteoporosis.

(2) Pernicious anaemia.

(3) Medial calcification of arteries. Calcification near bundle

of His.
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Clinicopathological Conference

(4) Squamous carcinoma of the oesophagus with nodal,
vertebral, and psoas metastases.

(5) Hypercalcaemia ? due to (4). No nephrocalcinosis.
(6) Bronchopneumonia.

Discussion

Professor D. L. MOLLIN: What did the stomach look like ?
Dr. AZZOPARDI: The portion of stomach removed at

operation was the only piece worth commenting on ; at necropsy
the gastric mucosa was too autolysed. The stomach removed at
operation showed no oxyntic cells in the fundal part, and there
was an atrophic gastritis with a large number of plasma cells in
the lamina propria. At necropsy the mucosa was not rugose,
but on the other hand the stomach wall did not have the classical
paper-thin appearance often seen in pernicious anaemia.
Dr. THOMPSON: Thank you very much, Dr. Azzopardi.

There are one or two points of interest to discuss. The chief
question still remains unanswered: the exact nature of the ileal
lesion in this patient and how long it had been there. I think
it is possible that it had been there a very long time, because
on direct questioning the patient did admit to having her bowels
open two or three times daily ever since she could remember.
And, furthermore, in 1940 when she fractured her arm, even
though it was only put in a sling, the shape that it set in
suggested that she probably had osteomalacia at that time.
With regard to her deficiency of folic acid and vitamin D

we wondered whether there might not be a dietary cause, for she
lived in pretty grim circumstances. She had blankets over the
windows, and it was not a pleasant place. However, she did
have a " control " sister living with her who did not show any
evidence of osteomalacia; I would have imagined that these two
probably ate a fairly similar diet, and I think it is unlikely that
dietary deficiency and deficiency of sunlight could have been
solely responsible for the patient's severe osteomalacia.
The megaloblastic anaemia responded to therapy with

vitamin B12, and the patient had histamine-fast achlorhydria.
Though the antibody tests were negative, and though she did
not have either gastric-parietal-cell or intrinsic-factor antibodies,
Professor Mollin considered that she very probably did have
pernicious anaemia-particularly since the vitamin-B12 absorp-
tion was nil without intrinsic factor and was eventually brought
to normal with intrinsic factor.
However, the vitamin-B,2 absorption was not restored entirely

to normal by intrinsic factor prior to giving antibiotics.
Theoretically this could have been due to the ileal lesion, since
the terminal ileum is known to be the site of absorption of
vitamin B 2' However, since absorption became normal after
the treatment with antibiotics, it is unlikely that the ileal lesion
-which is unlikely to have been altered at all by antibiotic
therapy-could have been responsible for the malabsorption of
vitamin B,2, and it is probable that secondary bacterial infection
consequent on the stricture was the main factor concerned.
And this conclusion is supported by the response of her faecal
fat and urinary indican excretion to antibiotics.

Osteomalacia

The malabsorption of vitamin D, which we demonstrated,
was almost certainly the chief cause of her osteomalacia. It is
unlikely to have been due to the ileal lesion alone because it
is probable that vitamin D is absorbed proximally to this site.
However, the combination of osteomalacia, malabsorption of
vitamin B 2, and hypoalbuminaemia could all be explained by
bacterial invasion of the small intestine proximal to the ileal
stricture; and this situation might have been enhanced by the
achlorhydria.

BRITISH
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Lastly, the terminal hypercalcaemia was almost certainly due
to the malignant metastases, since hypervitaminosis D and a
parathyroid adenoma have been excluded. It has been shown
that tumours causing hypercalcaemia may contain a parathyroid
hormone-like substance, and certainly the biochemical picture in
this patient would be compatible with this.
The relationship between hypokalaemia and alkalosis in

patients with hypercalcaemia is uncertain. The simplest
explanation is that the alkalosis is due to the hypokalaemia, and
that this is caused by excess loss of potassium in the urine, itself
the result of renal tubular dysfunction due to the hyper-
calcaemia.

There are others present who are far better qualified to discuss
these points and I wbuld like to hand over the discussion to
them, but before I do so I would like to thank Dr. Booth very
much for giving me the opportunity of presenting this case.

Lesions of the Ileum

Dr. C. C. BooTH: I think one should perhaps stress that this
is a very unusual presentation of an ileal lesion; I have never
seen a patient with an ileal lesion presenting in this way. You
usually see such a patient presenting with B2 deficiency. I
think Dr. Thompson's suggestion that achlorhydria plus a
stricture could have precipitated bacterial invasion of the small
intestine, causing malabsorption, is a very reasonable one and
all the evidence is in favour of that. But again, we have not
seen any other patients with malabsorption of vitamin D due
to that cause. I am very puzzled by the metabolic situation at
the end. I wonder if I could ask Dr. MacIntyre's views on the
mechanism of the hypercalcaemia and on the other metabolic
disturbances that occurred, particularly the hypokalaemia ?

Dr. I. MACINTYRE: There are two possible explanations for
the high calcium: one is the obvious one that the tumour was
destroying bone, and calcium was consequently being raised in
plasma. Perhaps this is the most attractive and simplest
explanation. The other is that the tumour might be pro-
ducing a parathyroid hormone-like substance which was acting
on the rest of the bone to raise the serum calcium. If so, it
is interesting that there was a low potassium and a high
bicarbonate: the tumour may also have been producing a
corticotrophin-like polypeptide with consequent excess produc-
tion of adrenal steroids.

Calcitonin

The second point I would like to make is about calcitonin.
This patient was one of the first to whom we gave this sub-
stance. The fact that it was effective, even if transiently, shows
two things: firstly, that it may turn out to be an effective treat-
ment for malignant hypercalcaemia ; secondly, since calcitonin is
present in human thyroid, the hormone has an important role
in normal physiology, and perhaps in bone disease as well.

I would like to ask if there is any evidence that the low
potassium and high alkali reserve was in fact associated with
excess production of adrenal steroids.

Dr. THOMPSON: The urinary excretion of 17 ketogenic
steroids was only 3.3 mg. per 24 hours.
Dr. AZZOPARDI: The hypokalaemic alkalosis that is found in

so-called biochemical Cushing's, seen most often with oat-cell
carcinoma of the bronchus but also with various other tumours,
has not been recorded in any well-documented case of squamous

carcinoma of the oesophagus, or squamous carcinoma of other
sites for that matter. I say biochemical Cushing's with trepida-
tion in Dr. Cope's presence, because I know he has attacked me
before for using the term on the grounds that Cushing's disease
is a clinical entity and not a biochemical thing. I would think
that the hypokalaemic alkalosis in this patient is unlikely to be
due to adrenocorticotrophin production by the tumour. The

28 January 1967

 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.1.5534.219 on 28 January 1967. D
ow

nloaded from
 

http://www.bmj.com/
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fact that the adrenals are normal macroscopically and micro-
scopically supports this interpretation.

Dr. C. L. COPE: In the presence of a long history over many

years of what was almost diarrhoea, or at least frequent loose
stools, surely that is the most probable reason for the
hypokalaemia ?

Dr. THOMPSON: When she was first admitted she was not

in fact hypokalaemic, and at the stage when she became hyper-
calcaemic and hypokalaemic she did not in fact have any

diarrhoea, and was if anything constipated. There was no

obvious cause for her potassium loss, so we thought that this
was likely to be related to the hypercalcaemia, since it came on

concurrently with it.
Professor RUSSELL FRASER: In that connexion it has been

shown that the acute infusions of calcium which raise the
serum level to the range seen in this patient cause a leak of
sodium and potassium. Hypokalaemia has been observed in
cases of primary hyperparathyroidism. And indeed in this
patient there was an additional cause of hypokalaemia in the gut
disease ; so I do not think there is too much reason to be
mystified about the tendency to low potassium, especially as it
was dealt with by smallish doses of potassium, which is not

usually the case in these potassium-leaking Cushing-like
syndromes.

Parathormone

Dr. J. R. HOBBS: Had the tumour been secreting a

parathormone-like substance, would we not have expected to
find atrophy of the normal parathyroid glands ?

Dr. G. F. JOPLIN: This has been specifically looked at in the
series reported by Plimpton and Gellhom2 and was also noted
in the report by Tashjian et al.3 There was one case suspected
of having slight parathyroid atrophy, but the great majority of
such cases in fact have had perfectly normal parathyroids
histologically.

It is, however, of some interest that this patient showed a

high level of phosphaturia, which of course would be quite
consistent with the hypothesis of a parathormone-like com-
pound being produced by the tumour.

Dr. HOBBS: There could be an excess of parathormone if
the tumour secreted something which made the parathyroid
glands secrete it.

Dr. JOPLIN: This was one of the earliest hypotheses, as you
probably know, to explain the situation. Histological evidence
of parathyroid hypertrophy has rarely been found in quite
a number of series which have been specifically set up to
investigate this question.

Dr. HOBBS: But in this particular patient the parathyroids
were large.

Professor Sir JOHN MCMICHAEL: Until we have had some

other evidence that squamous tumours can secrete these
hormones I think perhaps this hypothesis should be dropped.

Dr. AZZOPARDI: Perhaps I have given the wrong impression.
What I said was that squamous carcinoma of the oesophagus
and other squamous carcinomas do not, except perhaps
extremely rarely, produce hypokalaemic alkalosis and a Cushing-
like state associated with adrenal cortical hyperactivity, but so

far as the hypercalcaemia is concerned this has been recorded
with tumours of practically any organ and of any histological
type. Renal carcinoma of course is the classical one, but lots
of others, including squamous carcinoma of various organs,
have been known to produce this.

Tumours and Bone

Dr. MACINTYRE: Dr. Azzopardi, perhaps you could give
us the answer to this question by telling us about the histology

BRITIsH
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of the relatively unaffected skeleton. If the high calcium was

due to local destruction of bones by secondaries-and this seems

the simplest and most attractive explanation-then you would
not find evidence of excess osteoclast activity elsewhere. If, on
the other hand, the tumour was producing too much para-

thyroid hormone you should find a picture in the rest of the
skeleton like that produced by parathyroid tumour.

Dr. AZZOPARDI: Yes, this is fine in theory. Unfortunately
it does not work in practice. In those cases with a malignant
tumour, where there have been no bony metastases, and in which
there has been good evidence that the tumour has produced
either parathormone or something that stimulates the
parathyroids, there has rarely been any evidence histo-
logically of hyperparathyroid bone disease. Now this might
be explained on a basis of the short duration of the condition,
and there have been one or two cases, chiefly from Scandinavia,
in which osteitis fibrosa was present ; but the majority have
shown only osteoporosis or more or less normal bones.

Hypervitaminosis D

Dr. 0. M. WRONG: Could I just refer to one thing which has
been very little mentioned ? I am not clear at all why vitamin D
intoxication has been excluded. This patient was on vitamin D
at the time when hypercalcaemia was discovered, and the
patient's positive balance of calcium was reputed to be 31 mEq
a day; this is a tremendous positive balance of calcium, 620 mg.
a day.

Dr. THOMPSON: Oh, but surely-look, this positive balance
was at the time when she was just starting to heal her
osteomalacia. This was two years prior to the onset of her
hypercalcaemia.

Dr. WRONG: But she remained on vitamin D-is that not
so ?
Dr. THOMPSON: Yes, but not on 10,000 units a day. She was

on 1,500 units a day terminally, which is not a very high dose.
We measured her plasma vitamin-D-like activity, which was
within normal limits of bio-assay. And, furthermore, when
hypervitaminosis D causes hypercalcaemia it usually gives an
elevated serum phosphate rather than a lowered one, and we
felt that all these points were rather against it. Furthermore,
she did not show a very brisk response to cortisone, and again
this is against hypervitaminosis D.

Dr. E. D. WILLIAMS: The critical point here is the bio-assay
for vitamin D. How reliable is this ? There are a number of
points against the idea of secretion of a parathormone-like
substance by the tumour. Firstly, there was not a tremendous
amount of tumour. Secondly, while hypercalcaemia may have
been recorded with oesophageal tumours, this is extremely rare;
it is found more commonly with breast, lung, and renal
carcinomas.

Dr. THOMPSON: The bio-assay will certainly show the
difference between 1 and 10 international units per ml., and
to get hypervitaminosis D there must be a higher level in the
blood than she had.

Dr. BooTH: I think Dr. Thompson's points are incontro-
vertible, and I think the dose that she was on, as Russell Fraser
is pointing out, is crucial. She had been on only 1,500 units
a day for the previous 18 months.

Professor RUSSELL FRASER: And no response to cortisone is
not irrelevant.

Dr. WRONG: Well, I agree about the response to cortisone,
but once you have got hypervitaminosis D it can persist for
months and months.

Dr. WILLIAMS: For how long was she on 100,000 units
a day ?

Dr. THOMPSON: For a very short time; about two weeks.
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Dr. G. NEALE: This patient was followed very closely in the
clinic and in fact her serum calcium rose from 5.4 to 7.7 mN./
100 ml. within six weeks, during which time she was taking
1,500 units of vitamin D a day. The fact that she did not
respond to cortisone is very much against hypervitaminosis D.

I should like to ask Dr. MacIntyre whether he has had any
experience of giving phosphate to overcome the effects of
hypercalcaemia ? Goldsmith4 from Harvard recently claimed
that the correct treatment is large doses of phosphate. He had
a series of about 20 patients with hypercalcaemia due to
malignant disease in whom the serum calcium rapidly returned
to normal levels.

Dr. MACINTYRE: I think Dent5 has also recorded this as a
therapy for a parathyroid tumour in which the tumour could
not be located. However, I would not lightly advise this treat-
ment because one might lower the calcium only at the cost of
depositing it as much in the kidneys and soft tissues as in the
bone.

Professor RUSSELL FRASER: In such patients phosphate
treatment may not be dangerous even though it should be used
only as second choice (the better thing being to remove the
parathyroid tumour), because in hyperparathyroidism there is a
rapid turn-through of calcium in the bones, where may be

commonly seen quite wide osteoid seams-in fact, osteomalacia.
There is plenty of space for the calcium to go if you have not
got renal disease.

Dr. MACINTYRE: Yes, but do you not think you might
accelerate tissue calcification, including renal tissue calcification,
by giving a lot of phosphate ?

Professor RusSELL FRASER: Only when you have filled up
the osteoid seams, and without renal failure there is a long way
to go doing that.

Professor MCMICHAEL: I think the analysis of a case like
this becomes increasingly difficult.

We are grateful to Dr. J. P. Shillingford and Dr. B. Heard
for assistance in preparing this report, and to Mr. W. Brackenbury
for the photomicrographs.
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TODAY'S DRUGS

With the help of expert contributors we publish below notes
on a selection of drugs in current use.

Tybamate
This drug is marketed as Benvil (Beecham Research Labora-
tories) and Solacen (Wallace Laboratories).

Chemistry and Pharmacology
Tybamate is 2-methyl-2-propyltrimethylene butylcarbamate

carbamate, and is an analogue of meprobamate. Berger' states
that it acts subcortically to stabilize emotional circuits, and that
this action is exerted through an effect on the hippocampal and
limbic systems. It has some anti-serotonin activity, but its
autonomic effects are negligible. The peak concentration in the
blood is reached one hour after taking the drug by mouth.

Clinical Use

Tybamate is used in the treatment of anxiety and depression.
The drug is claimed to be particularly useful in quieting agita-
tion without causing obfuscation. A number of clinical trials
have been carried out in the U.S.A.; most of these have been
in institutions for psychotics or on patients which chronic brain
damage, and none of them was organized on complete double-
blind principles, as are practised in such trials in Britain.
The best-organized trial was by Splitter,2 who compared
tybamate with chlordiazepoxide and a placebo in 120 patients
selected by the author at random from among private patients.
Tybamate appears to be a useful and safe alternative drug to
use in situations in which chlordiazepoxide and amitriptyline

might be prescribed. However, its correct place in the thera-
peutic armamentarium awaits full evaluation from properly
organized double-blind cross-over trials in a randomly selected
population. In Britain the size of the capsules seems to present
a problem-a number of patients return them as unacceptable.

Toxic and Side Effects
Pregnant rats and albino rabbits given tybamate from the

first week of conception until birth gave progeny normal in
number and weight and free from teratogenic changes.' The
drug is remarkably free from side-effects and there is no ten-
dency to addiction or to withdrawal symptoms. Drowsiness
occurs rarely. Dizziness, headache, nausea, and stimulation as
opposed to sedation have all been reported in a few patients,
but in a series of 120 patients only two had side-effects at all.
A long-term trial3 of six months' continuous treatment showed
no evidence of toxic effects on the liver, kidneys, or bone
marrow. So free of side-effects is the drug said to be that in
Splitter's series2 the extraordinary result was produced that the
placebo tablets produced more unpleasant side-effects than the
tybamate.

Dosage

Both Benvil and Solacen are available as capsules of 350 mg.
The dose is from 700 mg. to 2,100 mg. daily.
The basic N.H.S. cost of 50 capsules is 16s. 6d.
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