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described once previously (Mallory, Parker and Nye
I920) is a little known feature of hgemochromatosis
and its presence inevitably suggests that it may
have been the cause of the peripheral neuropathy.
Finch and Finch (1955) found peripheral neuritis
fairly commonly in the group of cases of hxmo-
chromatosis they studied and were not always able to
attribute it to the diabetic component of the disease.
However, if the iron in the peripheral nerves was
responsible for the polyneuritis in the case here
reported it is difficult to explain the rather acute
onset and the relatively rapid and complete recovery.
To what extent the latter was a result of steroid
therapy it is of course impossible to say but it is
perhaps significant that in the case of hlemochro-
matosis described by Cachera and Lamotte (1948)
complete recov'ery from paroxsymal diplopia and
a central vestibular syndrome followed the ad-
ministration of steroids.

It is not thought that the injection of polio-
myelitis vaccine played any part in the illness as it
appears to have begun before the injection was given
and the negative virus studies and the presence of
sensory loss are against such an explanation. Nor

can diabetes have been in any way responsible as
the only evidence of it was transitory glycosuria
whilst large doses of prednisone were being
administered. Although radiologically the small
bowel appearances suggested malabsorption the fat
balance and stool microscopy showed no abnor-
mality and the neurological illness was quite unlike
those described in steatorrhana. Smith (I96I)
described a patient with h2emochromatosis who
developed hepatic carcinoma and a myopathy but
the recovery and present well being of the patient
here described belies the presence of any malignant
change in her liver or of any neoplastic process
elsewhere.
The positive findings in respect of auto4mmune

antibodies to spinal cord are of interest as this has
been a feature of a group' of cases of the Guillain
Barre syndrome recently studied (Melnick, in the
press).
We are greatly indebted to Dr. T. H. Flewett in

whose laboratory the serological studies were carried
out, to Dr. A. L. Woolf for the muscle biopsy and to
Dr. D. J. Parish for Figs. i and 2.
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A PANCREATIC NEOPLASM PRESENTING WITH HYPERCALCAEMIA
J. L. CRAVEN, B.Sc., M.B., Ch.B.

Late House Physician, St Mary's Hospital, Portsmouth*

THE association of hypercalcoamia with malignant
disease has usually been attributed to metastases in
bone. Recently, however, there has been reported
a small number of cases in which secondary
deposits in bone were not found and the hyper-
calczemia was considered to be a primary effect of
the tumour. This communication is concerned
with such a case and reported because of its rarity
and interest.

* Now at the Department of Anatomy, University
College, London.

Case History
A 66-year-old married woman was admitted to

St. Mary's Hospital, Portsmouth, on April 22, 196I,
and died I2 days later. She was unable to give a lucid
history, but from relatives it was learned that she had
been in good health until June ig60, when she first
complained of pain in the left side of her chest and in
the left hypochondrium. The pain was persistent,
slight and not relieved by alkalis or other simple
measures. Some three months later she had an attack
of apparent.' pyelitis 'with fever, dysuria and, h;ematuria
for three days. It responded to sulphonamide therapy
given by her own doctor. Since. this time she had com-
plained of post-prandial pain in the left hypochondriurm
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and for the two weeks prior to admission she had eaten
little or nothing. It had been noticed that she had lost
a considerable amount of weight during the previous
few months and that she had been constipated, needing
aperients for the first time in her life. Three days prior
to admission she had been confined to bed by her
family because of her marked weakness and confusion.
On Examination.-She was a small, dehydrated,

cachetic woman, restless and somewhat drowsy. She
replied very slowly to questions and was at times inco-
herent. There was no rash and no palpable thyroid
enlargement. Hard but mobile glands were felt in her
right axilla. The blood pressure was I6o/8o mm. Hg;
pulse I 20, regular; respirations 30/min. An early
systolic apical murmur was heard. The only abnor-
mality in the respiratory system was bilateral basal
crepitations. A regularly enlarged hard left kidney
with a smooth surface was felt and an irregular hard
mass in the right hypochondrium was thought to be
either liver or right kidney. There were no abnormal
signs in the nervous system, although sensation could
not be fully tested. There was generalized muscular
weakness, but the tendon reflexes were brisk and both
plantar responses flexor.
On admission the hlimoglobin was 72%, white cell

count 33,000/c.mm., mainly polymorphs, urea I14 mg./
ioo ml., alkali reserve 33 mEq./l., chlorides 85 mEq./l.,
sodium 133 mEq./l., and potassium 2.3 mEq./l. Conse-
quently the patient was given 2 litres i.v. dextrose-
saline with added potassium chloride (io g. in the first
i5 hours). The serum potassium rose to 3.8 mEq./l.
after the first six hours. An indwelling catheter en-
sured that all urine passed could be saved in order to
estimate the daily output of sodium, potassium and
chloride, and in addition she was given penicillin. On
the next day it was found that the serum electrolytes
had become closer to normal-alkali reserve 27 mEq./l.,
chlorides 93 mEq./l., sodium 142 mEq./l. and potassium
4.1 mEq./l.-but the serum calcium was very high.
21.2 mg./ioo ml., and the inorganic phosphate was low,
2.4 mg./Ioo ml. The provisional diagnosis was made
of hyperparathyroidism.

She was given 170 ml. of 3.8% sodium citrate i.v.
-nd the dextrose-saline drip was continued. On
25.3.6I, in an attempt to lower the serum calcium she
was given 4 g. sodium versenate i.v.(disodium ethyl-
enediaminetetraacetate) in divided doses daily. This
was given for seven days. Two days later the serum
calcium was I5.8 mg./ioo ml. and the inorganic phos-
phate was 5.2 mg./ioo ml. This fall in the serum
calcium was not maintained; by 30.3.6i the serum
calcium was i6.6 mg./ioo ml. and on 3.4.6I, just prior
to death, it was 21.2 mg./ioo ml., almost as high as
its initial level.
During this period the patient's clinical condition

was very variable. In the first three days after admis-
sion her mental state improved. She would speak,
though not spontaneously, and would answer simple
questions. On the fifth day after admission the blood
pressure, which had previously been around I50/50
mm.Hg, fell to 90/30. An ECG in which the QT
complexes were normal showed auricular fibrillation
with no evidence of infarction; she was digitalized.
At this time she developed a pyrexia because of bilateral
basal bronchopneumonia. She was now well hydrated,
but had a microcytic anqemia, Hb 44%. She was
transfused with 4 pints of packed cells without improve-
ment in her clinical state. A terminal left lower lobe
pneumonia developed on I.4.6I and she died on 3.4.6I
after a steady deterioration.

Other Investigations.-Urine: trace of albumin,
moderate R.B.C. and scanty W.B.C., no casts, sterile,

no Bence Jones protein. Fasting blood sugar 94 mg. /
ioo ml., alkaline phosphatase 5 K.A. units (two deter-
minations). Serum proteins repeatedly normal (see
Table) with normal A/G ratio. X-rays of skull, spine,
chest, pelvis, femurs and hands normal. CSF: 2 leuco-
cytes/c.mm., protein io mg./ioo ml., calcium II.8
mg./ioo ml., chlorides 675 mg./ioo ml. Blood sugar
93 mg./ioo ml., i7-KS excretion 12.3 mg./24 hours.
There was a constant polymorphonuclear leucocytosis
of 25,000-30,000 W.B.C./c.mm. Serum and urinary
electrolytes are shown in the following table.
Autopsy.-The patient had an adenocarcinoma of the

pancreas infiltrating the left kidney with numerous
secondary deposits in the liver. There was severe
pyelonephritis of the left kidney. Four parathyroids
were found, all about 3 mm. diameter. Histologically
they were normal. No aberrant parathyroids could be
located. The left adrenal was obliterated by tumour.
There were small serous effusions in both pleural
cavities and a secondary deposit in the lower lobe of
the left lung. There was no macroscopic evidence of
bone secondaries. Bone was not examined histologically.

Discussion
Because of the hypokalemic alkalosis that was

manifest on admission this patient was initially
diagnosed as a hyperaldosteronism, but when it
was found that she had a very high serum calcium
and low serum phosphorus it was clear that this
diagnosis was incorrect. Hypokaleemic alkalosis in
hypercalcemic patients has previously been re-
ported but not explained (Myers, 1956). There
was no history of excessive calcium intake, no pro-
longed administration of milk and alkali, and no
excessive intake of vitamin D. Other diagnoses
which were considered unlikely in the absence of
supporting evidence were multiple myeloma, sar-
coidosis and skeletal metastases. The most likely
diagnosis was thought to be hyperparathyroidism,
especially in view of the hypophosphatqemia. On
this basis, throughout her stay in hospital, treat-
ment was directed at improving her physical con-
dition in order that surgical exploration of her neck
could be carried out.
Hypercalcemia of the degree that this patient

exhibited is dangerous and Albright and Reifen-
stein (1948) quote sudden death in several patients
with serum calcium levels above 17 mg./Ioo ml.,
which they attribute to hypercalcemic toxicity. She
was given sodium versenate, a chelating agent
which binds calcium in the plasma instantaneously
and a reduction in the serum calcium was achieved.
We found, like Spencer, Greenberg, Berger, Perone
and Hasol (1956), that the reduction produced by
sodium versenate was only temporary. The urinary
calcium excretion was not consistently raised and
this may be attributed to the renal failure that was
present. At autopsy it was clear that the diagnosis
of hyperparathyroidism was not supported.
The most prominent feature post-mortem was

the pancreatic neoplasm which suggests that in the
absence of any bone invasion this was a primary
cause of the hypercalcwemia. Albright and Reifen-
stein (1948) first raised the question of whether or
not a tumour could produce a parathyroid-like
substance. They cited a patient with a hyper-
nephroma who had hypercalctmia, hypophospha-
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TABLE I

Total Daily Urinary Excretion Serum Concentrations

Date Intake Output Na K Cl Ca P04 Na K Cl HCO3 Ca P04 Urea Proteins
ml. ml. mEq./dav mg./day mEq./l. mg./ml. g./Ioo ml.

22* 2,024 i,i8o 126 8o 133 2.3 85 33 114 7.0
23 3,5I8 2,320 7I.3 53 I42 4.I 93 27 io.6 1.2 II2 5.8
24 3,I92 3,040 135 IOI 245 120 230 145 4.0 96 31 II.2 1.5 12I 6.3

25 3,027 2,860 I94 i6o I84 560 I57 I33 3.7 97 29 10.3 I.7 107 4.8

Sodium versenate therapy commenced
26 2,020 i,8oo 103 74 94 232 i6i

27 2,027 I,560 94 67 8o 156 520 13I 3.7 93 22 7.9 2.6 92

28 2,086 I,530 8i 6o I84 396 I33 3-4 91 24 7.6 2.5 79 5.0
29 2,466 I,200 66 55 60 320 430 136 3.2 95 23 7.9 3.2 94

* 12 hours.

tamia and hvpercalcuria. They found that irradia-
tion of a bone metastasis produced a transient fall
in the serum calcium.

Connor, Thomas and Howard (I956) described
two cases of bronchogenic carcinoma with hyper-
calcamia and hypophosphataemia. Following re-
section of the tumour the serum levels of calcium
and phosphorus returned promptly to normal. At
autopsy no skeletal metastases were found. They
suggested that the hypercalcaemia was due to
' excessive bone resorption resulting from sub-
stances introduced into the circulation by the
tumours '.

MIyers (I956) reviewed 6i cases of hypercalcxmia
in neoplastic disease, including six cases which had
no evidence of metastatic disease on skeletal survey.
One of these cases was studied in great detail.
Skeletal surveys, bone-marrow aspirations and
autopsy studies of the bone showed no evidence of
neoplastic infiltration.

Plimpton and Gellhorn (1956) described ten
cases of hypercalcamia in association with malign-
ancy without evidence of metastases. Removal of
the tumour in three patients was followed by a
prompt return to normal values of the serum
calcium and phosphorus. The parathyroids were
invariably found to be normal at autopsy. A
similar case is in the case records of Massachusetts
General Hospital (I96I). Schatten, Ship, Pieper
and Bartter (1958) have described in detail a case
where hypercalcamia appeared to depend on the
presence of tumour. A fall in serum calcium
followed excision of the growth and local recurrence
of the tumour was associated with a rise in the
serum calcium.

MIyers (1956) points out that in view of the
similar biochemical changes (hypercalcxemia, hypo-
phosphatamia and hypercalcuria) the differential
diagnosis between hypercalcaemia caused by neo-
plastic disease and by hyperparathyroidism may
be difficult. It was this similarity which led
Albright and Reifenstein (1948) to suggest the
secretion of a parathyroid-like hormone by the
tumour. In the case records of the Massachusetts
General Hospital (I96I) this difficulty in differential
diagnosis is discussed. Renal tubular reabsorption

of phosphate would be decreased in hyperpara-
thyroidism but would be normal in hypophospha-
temia due to neoplastic disease. This test is,
however, invalidated in the presence of any degree
of renal failure. It was also mentioned that a ten-day
course of cortisone would reduce the high serum
calcium level when this was not due to primary
hyperparathyroidism. Stone, Waterhouse and
Terry (I96I) noted that hydrocortisone produced a
fall in the serum calcium levels in a case of hyper-
calcoemia associated with carcinoma of the cervix.
This reduction in calcium values was only tem-
porary. A sub-total parathyroidectomy produced
further temporary control.
There seems to be no type of neoplasia which is

particularly prone to cause hypercalciemia. It has
been reported in carcinoma of the bronchus
(Connor and others, I956), hypernephroma (Al-
bright and Reifenstein, I948; case records of
Massachusetts General Hospital, I96I; Pinals and
Krane, I962), carcinoma of the uterus, Hodgkins'
disease, reticulum cell sarcoma (Plimpton and Gell-
horn, 1956), breast carcinoma (Myers, I956),
squamous cell carcinoma of the vulva (Schatten
and others, 1958), and hamangiosarcoma of the
liver (Bauer, I953).
No conclusions can be made as to the mechanism

of the relationship between hypercalcaxmia and
pancreatic neoplasm. Both Schatten and others
(I958) and Plimpton and Gellhorn (1956) have
failed to show that the tumour extracts had any
parathyroid activity nor does Schatten think that
the hypercalcemia is due to increased gastro-
intestinal absorption. Attempts by Plimpton to
isolate an abnormal constituent of the serum which
binds calcium and transports it in excessive amounts
were not successful. However, Schatten and others
(1958), Plimpton and Gellhom (1956), and Connor
and others (1956) have each demonstrated a direct
relationship between the presence of primary
tumour and hypercalcxemia. The absence of para-
thyroid hyperplasia in this and other cases does not
support the view that the neoplasm is producing a
parathyroid-stimulating substance.

This case is reported in the hope that it will
become more generally realized that, as yet by
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pathways unknown, neoplasms can cause hyper-
calcxemia. Lucas (I960), describing a similar case,
emphasizes that the hypercalcemia may be a pre-
senting feature as indeed it was in this patient.
He found, like Stone and others (I96I), that the
hypercalcxemia was temporarily controlled with
cortisone. This was not tried with this patient.

Summary
A patient is described with hypercalcamia, hypo-

phosphatamia and hypercalcuria associated with a
pancreatic carcinoma. Although no direct correla-

tion between the presence of tumour and hyper-
calcxmia could be made this case is very similar to
several others previously reported. The hyper-
calcaxmia responded temporarily to sodium ver-
senate. The parathyroids were normal at autopsy
and there were no osseous metastases.

I would like to express my thanks to Dr. Haddon-
Minors for permission to publish this case, and to Dr.
Darmady of St. Mary's Hospital and Dr. S. W. Stan-
bury of Manchester Royal Infirmary for their very
helpful criticism.
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EMETINE TOXICITY WITH PREDOMINANT
NEUROMUSCULAR MANIFESTATIONS
V. C. RATNESAR, M.B., B.S., M.R.C.P.(Edin.), D.T.C.D.(Wales

JOHN POBEE, M.B., B.S.(Lond.)
From the Medical Unit, Korle Bu Hospital, Accra, Ghana

EMETINE, described in 18 I 7 by Pelletier, first used
by Bardsley in I829 in dysentery, and used speci-
fically in amcebic dysentery by Rogers, I9I2, still
continues to be the most widely used drug in severe
amcebic dysentery and hepatitis. The generalized
toxic effects of emetine as a protoplasmic poison
have been well documented. Excessive dosage or,
in susceptible persons, therapeutic or even sub-
therapeutic doses, have been known to produce a
wide range of toxic effects (Sodeman, D'Antoni and
Doerner, I952).

Diarrhoea, nausea and vomiting are common.
Dyspncea, precordial pain, marked tachycardia,
hypotension, even acute cardiac failure and death
are the result of a toxic myocarditis (Young and
Tudhope, I926; C. Mattei, I938; Helig and
Visveswar, 1943; Dack and Molshok, I947).
Electrocardiographic changes of T wave flattening
or inversion in all leads, prolongation of the P-R
and Q-T intervals, and rarely changes in rhythm
have been recorded (Hardgrove and Smith, 1944;

Boyd and Scherf, 1941; Klatsking and Friedman,
I948; and others in the literature).
The neuromuscular manifestations are varied;

consisting of apathy, generalized weakness of
muscles and hypotonia, sometimes foot-drop and,
rarely, atrophy of muscle groups (Manson-Bahr,
1941). Muscle weakness, aching tiredness and
stiffness of skeletal muscles are also said to be part of
a myositis. Young and Tudhope (I926) on
histological studies of emetine-poisoned rabbits
were in favour of a myositis rather than a peripheral
neuritis, in explaining the motor manifestations.
They did, however, find chromatolysis in the an-
terior horn cells of the spinal cord. Peripheral
neuropathy with diffuse sensory changes does occur,
but it is rare (Brown, 1935). The concentration of
emetine found in the CNS after experimental
intoxication is negligible (Palmer and Cottrill,
1949).
A full-blown picture of emetine intoxication is,

however, rare. The case reported serves to
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