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Summary
Hypocalcaemia may manifest with tetany, convulsions
and even status epilepticus. Recognition of underlying
hypocalcaemia in convulsions is mandatory because
the fits may not be adequately controlled by anti-con-
vulsant drugs which may also aggravate hypocal-
caemia. Vitamin D, by relieving hypocalcaemia,
reduces the frequency of convulsions and may even
eliminate them.

Introduction
A sustained fall in the physiologically active

ionized calcium of the plasma is due to a failure of
the homeostatic mechanisms regulating the plasma
calcium within a narrow normal range. Such homeo-
static mechanisms involve the integrated actions of
parathyroid hormone, vitamin D and possibly
calcitonin. Besides parathyroid insufficiency and
dietary deficiency of vitamin D, magnesium de-
ficiency, anticonvulsant drugs, chronic renal failure,
and steatorrhoea are the other common causes of
hypocalcaemia. Hypocalcaemia is a well recognized
cause of tetany and convulsions. Anti-convulsant
drugs may be advised for such patients which do not
control the seizures and may aggravate hypocal-
caemia, setting up a vicious cycle necessitating in-
creasing doses of anticonvulsant drugs.

These disturbances of the calcium metabolism are
illustrated in three cases now described.

Case reports
Case 1
A 40-year-old male presented with what was

diagnosed as a multinodular goitre. This was re-

moved and histopathology revealed follicular
carcinoma. Total thyroidectomy was undertaken 3
months later and replacement therapy thyroxine
0-3 mg/day was given. The patient developed
paraesthesiae in all four limbs within a week of
surgery, for which he was given calcium gluconate
tablets orally. Fifteen months after thyroidectomy he
complained of failing vision which was attributed to
presbyopia but later proved to be a cataract which
was successfully removed. The patient had a fit re-
sembling grand mal seizure 2 months later. Since
then he has had several convulsive fits which have
been treated with phenobarbital. Bilateral papil-
loedema was noticed 2 months after the first seizure.
There was generalized constriction of fields of
vision. Electroencephalogram revealed slow waves
from the frontal areas. X-ray of the skull, ventri-
culography and carotid angiography were normal,
as was the cerebrospinal fluid. Plasma calcium on
two occasions was recorded as 9 mg/100 ml (2-25
mmol/l) and 7 mg/100 ml (1-75 mmol/l) respectively.
Possibility of space occupying lesion in brain due to
secondaries from thyroid carcinoma was excluded
and the patient was treated with phenobarbital (150
mg/day). The patient had more fits while on pheno-
barbital; these were partly controlled with intravenous
calcium gluconate. The patient was referred to the
authors 23 months after thyroidectomy. He was
depressed and worried because he was to lose his job
in view of uncontrolled epilepsy. Chvostek's and
Trousseau's signs were positive. There was bilateral
cataract. The plasma calcium was 6-6 and 7-0 mg/
100 ml(165 and 1.75 mmol/l) on two occasions (sp. gr.
1027); plasma inorganic phosphorus was 4-5 mg/100
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FIG. 1. Case 1. Follow-up in post-thyroidectomy hypopara-
thyroidism. Treatment with calciferol resulted in elimination of
epileptic seizures.

ml (1 45 mmol/l) and alkaline phosphatase 8-5 KAu./
100 ml. Fasting blood sugar was 90 mg/100 ml (5-0
mmol/l), serum creatinine 1-0 mg/100 ml (88-4
Vmol/l); liver function tests, urea and electolytes
were normal. Serum PBI was 7-5 ,ug/100 ml and the
serum magnesium was 1-5 mmol/l. Urinary calcium
was 119 mg/24 hr. (2-975 mmol/24 hr.).
The diagnosis was that of postoperative hypo-

parathyroidism. Vitamin D2 was given orally 5 mg
on the first day, 2-5 mg for the next 7 days and then
a daily maintenance dose of 1-25 mg. Calcium
gluconate, 20 ml of 10%, was given intravenously on
the first day and then orally 3 tablets t.i.d. (450 mg of
calcium) together with thyroxine 0-2 mg/day. The
results of plasma calcium, phosphorus, and 24-hr
urinary excretion of calcium are shown in Fig. 1.
After taking vitamin D the patient had no more fits
or convulsions.

Case 2
A 35-year-old woman was admitted complaining

of increasing bony pains over pelvis, femur, ribs and
sternum and inability to stand and walk for the past
14 months. There was no history suggestive of
steatorrhoea, renal failure or epilepsy. She was
anaemic and had severe bony tenderness over
pelvis and chest. Chvostek's and Trousseau's signs
were negative. BP was 150/90 mmHg. She had gross
proximal muscular weakness.

Investigations. Haemoglobin was 10.5 g/100 ml and
ESR was 50 mm in the first hour. Total and differen-
tial counts of white blood cells were normal. Mid-
stream urine contained a trace of protein and a few
pus cells and sp. gr. was 1016. Urine culture revealed

Escherichia coli infection. Five consecutive samples
of urine had a pH of 6-0, 6-2, 6-3, 6.6, 6-0 respec-
tively. The 24-hr urinary calcium was 40 mg.
(1 mmol.). Plasma calcium on two occasions was
7-8 mg/100 ml (1-95 mmol/l) and 7-6 mg/100 ml
(1 90 mmol/l) (sp. gr. 1027 in each instance). Plasma
inorganic phosphorus was 2*3 mg/100 ml (0-74 mmol/1
and alkaline phosphatase was 42 KAu./100 ml. Blood
urea was 45 mg/100 ml (7-47 mmol/l); serum
creatinine, 0-6 mg/100 ml (53-04 t±mol/l); total
proteins, 7-2 g/100 ml (72 g/l) (albumin, 4-2 g/100 ml
(42 g/l); globulins, 3-0 g/100 ml (30 g/l)); plasma
sodium, 138 mg/100 ml, potassium 5-0 mg/100 ml,
chlorides 118 mg/100 ml and HCO3 18 mg/100 ml.
Radiological survey of the skeleton revealed pseudo-
fractures of both pelvic rami. There was no renal or
pancreatic calcification. Faecal fat was 5 g/24 hr and
D-xylose test was normal. Barium meal follow-
through did not reveal any abnormality.
A diagnosis of osteomalacia was made; pyelo-

nephritis and renal tubular acidosis were considered
as possibilities. The patient was treated with ampi-
cillin for E. coli infection, 40 g protein diet, sodium
bicarbonate 1 g b.d. and calcium gluconate tablets
(equivalent to 450 mg calcium). The patient had an
epileptic seizure 13 days after admission; this was
controlled with 10 ml of 10% calcium gluconate in-
travenously. Vitamin D2 (5 mg i.m./day) was
started immediately. The biochemical data are
shown in Fig. 2. The patient developed further fits 2
days later and then became deeply comatose. Status
epilepticus was diagnosed and she was given i.v.
diazepam, 10 mg. i.v. calcium gluconate, 20 ml/6 hr.
as well as aluminium hydroxide orally. Acidosis and
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FIG. 2. A'progress chart for case 2.
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FIG. 3. Follow-up for case 3.

hypokalaemia were treated with i.v. sodium bi-
carbonate (9 mmol/6 hr) and potassium chloride (20
mmol/12 hr). She did not recover and died 15 days
after admission.

Case 3
A young man, whose grand mal epilepsy had been

diagnosed at the age of 18 months, presented, at the
age of 22 years, when he had been treated for this
with 300 mg of phenytoin and 60 mg of pheno-
barbital for 15 years. He was complaining of

increasing seizures over the past 4 months. On ex-
amination, he was of average height and weight, with
no evidence of past rickets. Neurological examina-
tion did not reveal any abnormality. The fundi were
normal. Routine investigations revealed plasma
calcium 7-8 mg/100 ml (1-95 mmol/l) (sp. gr. 1027),
serum inorganic phosphorus 2-5 mg/100 ml and
alkaline phosphatase 7-0 KAu./100 ml. Hypocal-
caemia was further confirmed on three subsequent
occasions. Urinary calcium was 100 mg/24 hr.
(2-5 mmol/24 hr.). Electrolytes and urea were within
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normal limits. X-rays of skull, pelvis and knees
did not reveal any abnormality. Hypocalcaemia was
considered secondary to anti-convulsant therapy. He
was treated with i.m. vitamin D2 15 mg once a
month while the anti-convulsant drugs were con-
tinued in the same doses. Plasma calcium gradually
returned to normal. At the time of writing he has
had no seizure for 6 months. The progress of the
case is shown in Fig. 3.

Discussion
Accidental damage to the parathyroids during a

thyroid operation remains the commonest cause of
hypoparathyroidism. Resulting hypocalcaemia can
produce epilepsy and anticonvulsants do not prevent
them completely (Grant, 1953). Abnormalities in
electroencephalograms have been reported but these
revert back to normal after normocalcaemia has
been attained (Fourman et al., 1963). When the
seizures are associated with bilateral papilloedema a
mistaken diagnosis of brain tumour may be made
(Barr, MacBryde and Sanders, 1938), as in case
1. The seizures were not controlled by anticon-
vulsants but were eliminated by calciferol. If
epilepsy persists after achieving normocalcaemia,
anticonvulsants may then be added carefully to the
treatment. Cataract, as seen in case 1, is related to
hypocalcaemia rather than to hypoparathyroidism
because cataract has also been reported in osteo-
malacia (Vaishnava, 1975).

Hypocalcaemia is a significant biochemical find-
ing in cases of rickets and osteomalacia. While hypo-
calcaemic tetany is fairly common in florid rickets,
the presence of convulsions has not been particularly
stressed in reports of osteomalacia in Western
literature (Holmes et al., 1973; Mankin, 1974;
Fourman and Royer, 1968; Albright and Reifenstein
1948). In a recent review of 593 patients with osteo-
malacia in Northern India, Vaishnava (1975) re-
ported convulsions as the presenting feature in
1-34% of cases. Case 2 in the present report pre-
sented with typical features of osteomalacia. Renal
tubular acidosis and chronic renal insufficiency
could have contributed to its aetiology. She devel-
oped convulsions and unfortunately succumbed to
status epilepticus in spite of vigorous calcium
therapy. In chronic renal failure, vitamin D-
deficiency is related to a reduced synthesis of 1,
25-dihydroxycholecalciferol in the kidneys, and
hypocalcaemia ensues because of ineffectiveness of
parathormone in the absolute deficiency of 1,25-
dihydroxycholecalciferol (Woodhouse, 1974). Tetany
and convulsions are rare in hypocalcaemia of
chronic renal failure owing to associated metabolic
acidosis, but can be precipitated by giving alkalis
without calcium and vitamin D.
About 22% of epileptic patients on long-term

anticonvulsants develop hypocalcaemia (Richens
and Rowe, 1970). Dent et al. (1970) suggested that
hypocalcaemia (and rickets in some of those cases)
was due to an increased conversion of vitamin D into
inactive metabolites instead of active 25-hydroxy-
cholecalciferol in the liver. Biassani (1971) reported
epileptic crisis from hypocalcaemia in a patient
treated with anticonvulsant drugs. In a recent
pilot study in Southern India, Nair (1975) has
reported the efficacy of vitamin D in reducing the
frequency of epileptic fits. However, his study was
not supported by biochemical data. All patients with
epilepsy do not require vitamin D but should have a
periodic check-up of their plasma calcium, phos-
phorus and alkaline phosphatase. Case 3 was
treated with vitamin D2 after hypocalcaemia had
been confirmed but it was 2 months before his
plasma calcium returned to normal.
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