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REVIEW ARTICLES

Management of endocrine disorders in pregnancy
Part I*-thyroid and parathyroid disease

Z. M. VAN DER SPUY
M.B.Ch.B., M.R.C.O.G.

H. S. JACOBS
M.D., F.R.C.P.

Cobbold Laboratories, Thorn Institute, Middlesex Hospital Medical School, London WI

In these reviews we discuss the management of
endocrine disorders, with the exception of diabetes
mellitus, as they occur in pregnancy. Although taking
account of the literature, so far as it is possible we
give our own opinions as to optimal management
and, where appropriate, provide illustrative case
reports. Part I deals with disorders of the thyroid and
parathyroid glands, Part II with disorders of the
pituitary, adrenals and ovaries.

Thyroid
While the basal metabolic rate increases in preg-

nancy by 20-25%, when it is corrected for the fetal
contribution it falls within the normal range and the
pregnant woman should be regarded as euthyroid
(Burrow, 1978). During pregnancy the thyroid gland
enlarges because of hyperplasia of the follicular
epithelium, an increase in the size and number of
follicles and an increase in the vascularity of the
gland (Komins, Snyder and Schwarz, 1975). Because
pregnancy goitre occurs commonly in areas with a
low iodine intake, one possible stimulus is relative
iodine deficiency. Alterations in the handling of
iodine in pregnancy also contribute and are caused,
firstly by an increase in the glomerular filtration rate
(which increases renal losses of iodide) and secondly,
because fetal demands on the maternal iodide pool,
which are mediated through active placental trans-
port mechanisms, are met preferentially and may
therefore result in maternal iodine deficiency (Ingbar
and Woeber, 1981). The concentration of thyroxine-
binding globulin doubles in the first trimester be-
cause its production by the liver is stimulated by the
high levels of oestrogen found in pregnancy. As a
result serum concentrations of total thyroxine (T4)
and tri-iodothyronine (T3) and reverse T3 rise. There

is less certainty about the concentrations of the free
(unbound) thyroid hormones, some workers report-
ing an increase (Yamamoto et al., 1979) and others a
fall of free thyroxine concentrations (Smith and Bold,
1983). Analysis of the methodological problems
supports the more recent observations that pregnancy
is, in fact, associated with a small reduction in
maternal plasma free thyroxine concentration (Ekins,
1979).
For the clinician, the most useful index ofmaternal

thyroid function during pregnancy is an accurately
measured serum free thyroxine concentration al-
though for the practical management of pregnant
patients with thyroid disease, the free thyroxine index
is satisfactory. This index can be calculated by
relating the product of the total thyroxine concentra-
tion and the '251I-T3 resin uptake (an estimate of
available thyroxine binding sites in serum) of the
patient with that of the normal population. The
normal range of thyroid function tests during preg-
nancy is shown in Table 1.

Hypothyroidism
Untreated hypothyroidism during pregnancy is

extremely rare and only 47 cases have been identified
in the world literature since 1897 (Montoro et al.,
1981). The reports suggest that maternal hypothy-
roidism has few adverse effects on the fetus since fetal
thyroid function is autonomous and, with the excep-
tion of its iodine supply, is independent ofthe mother
(Fisher, 1975; Fisher and Klein, 1981). There may
however be a risk to the fetus if severe maternal
hypothyroidism is present prior to development of
the fetal thyroid gland (Pharoah et aL, 1981).
Most patients with hypothyroidism who have

entered pregnancy are already on treatment. The
dose of thyroxine for pregnant women does not need
to be changed and is therefore normally 150-200 jg

*Part II of this review will be published in Postgraduate Medical
Journal, May 1984 issue.
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TABLE 1. Mean thyroid hormone levels (+2 s.d.) at different stages in pregnancy (Smith and
Bold, 1983)

Trimester

First Second Third
Thyroid hormone (n= 56) (n = 70) (n = 80)

Thyroxine (T4) (nmol/l) 104±20 135 +30t 144±34t
Thyroxine binding globulin (TBG) (mg/l) 148±42 231 +98t 325+±5It
T4/TBG ratio 8-7 +2-2 5 3 +31t 4-1 ±2-0t
Free thyroxine (pmol/l) 15-2 ±3-4 13-8±+4-0 10-2± 3-7t
T3 (nmol/l) 2-6+0 6 3-4±0 8t 3-4± 0-9t
TSH (miu/l) 4 9±t2 2 5 8+1 1* 4-8+±13

Significance of difference compared with first trimester. *P<0 05; tP<0 001.

of L-thyroxine per day. It seems reasonable to check
thyroid function tests at booking and again at the
post-natal visit. Only if these tests are abnormal or if
the patient develops signs of hypothyroidism during
pregnancy, is more detailed investigation required.
The cause of most cases of hypothyroidism is auto-
immune thyroiditis. A few patients will have had
Graves' disease treated by partial thyroidectomy or
'l'I and babies of these patients are definitely at risk
(see later). A very few will be suffering from
hypothyroidism secondary to pituitary disease (see
Part II of this review).
No special arrangements are necessary for labour,

lactation or contraception. The combined birth-
control pill is not contra-indicated in cases of treated
hypothyroidism.

Cretinism

There are two forms of cretinism. Sporadic cretin-
ism refers to neonatal hypothyroidism and is usually
caused by intrinsic defects of thyroid hormone
synthesis, absence of the thyroid, inadvertent iodine
or radioiodine treatment of pregnant women and,
perhaps most importantly, over-treatment of preg-
nant thyrotoxic women with anti-thyroid medication
(see below). Hypothyroidism of the newborn is
essentially a remediable condition which occurs
spontaneously in about 1 in 4,000 deliveries and
should be routinely detected by neonatal thyroid
screening programmes (Klein, 1979). Early diagnosis
and treatment is of paramount importance since the
prognosis is so closely related to the age of initiation
of treatment (Hulse et al., 1982).
Endemic cretinism occurs in areas of the world

that are deficient in iodine; the parents are usually
goitrous. The condition involves a specific neurologi-
cal disturbance, although the patient may also be
hypothyroid. Treatment with thyroxine reverses the
hypothyroidism but the neurological defect (which
often causes deaf mutism and spasticity) does not
recover. Its cause is unknown but it may be related to

iodine deficiency in the developing brain (Editorial,
1972).

Hyperthyroidism

The prevalence of hyperthyroidism in pregnancy is
about 2/1,000 (Ramsay, 1980). The most common
cause is Graves' disease, which in non-iodine defici-
ent areas of the world is responsible for 95% of the
cases seen during pregnancy. Other causes include
toxic multinodular goitre and a single active nodule.
In trophoblastic disease, large amounts of human
chorionic gonadotrophin (HCG) may stimulate the
thyroid to produce thyrotoxicosis (Higgins et al.,
1975; Kenimer et al., 1975). Although hyperthyroid-
ism may present for the first time during pregnancy,
it may well represent a relapse ofpre-existing Graves'
disease hitherto in remission. We shall also consider
the problem of the woman with previous Graves'
disease who is euthyroid, either because she is in
remission or is being maintained on anti-thyroid
medication or because she has had a thyroidectomy.

Hyperthyroidism is often a difficult diagnosis to
establish in pregnant women because symptoms due
to a hyperdynamic circulation occur normally and
the thyroid gland frequently enlarges in normal
women during pregnancy. Specific clinical clues
suggesting hyperthyroidism in pregnancy include
loss of weight despite a maintained appetite, a
persistent and marked increase in pulse rate, together
with physical findings such as the presence of a bruit
in a goitre and the development of eye signs or pre-
tibial myxoedema.

Definitive diagnosis requires biochemical confir-
mation and since pregnancy precludes the use of in
vivo isotopic studies, in vitro tests of thyroid function
are required. Because of the changes in thyroxine
binding globulin during pregnancy it is essential
either to measure the free thyroxine concentration
directly or to obtain an index of the free thyroxine.

Untreated hyperthyroidism is a serious hazard to
the fetus (Serup, 1979; Montoro and Mestman,
198 lb). The major risks are abortion, premature
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labour and neonatal thyrotoxicosis, the last being due
to transplacental passage of thyroid-stimulating im-
munoglobulin (Munro et al., 1978). This condition is
particularly important because it does not depend
upon the maternal thyroid status and it is therefore a
risk that must be carefully evaluated, even in the
euthyroid woman with a past history of Graves'
disease who is presently in remission. It is at present
uncertain however whether fetal (that is, intrauter-
ine) thyrotoxicosis actually occurs and certainly the
fetus has a poor capacity to convert thyroxine to tri-
iodothyronine (metabolically the most active form of
thyroid hormone) until just before term (Fisher and
Klein, 1981).

Maternal weight loss due to thyrotoxicosis must be
avoided since the underweight mother is more likely
to deliver a small-for-dates baby-especially if her
pregnancy weight gain is poor (Edwards et al., 1979;
Niswander and Jackson, 1974). The fetus of the
thyrotoxic woman who is receiving treatment with
anti-thyroid medication is also at risk, since carbima-
zole, propylthiouracil and iodide all readily cross the
placenta and inhibit fetal thyroid hormone secretion
(Roti, Gnudi and Braverman, 1983). Data incrimi-
nating long-term consequences of fetal hypothyroid-
ism (as opposed to those incriminating neonatal
hypothyroidism) are in fact scanty, although severely
hypothyroid neonates have markedly impaired bone
maturation [reversible on post natal treatment with
thyroxine (Hulse et al., 1982)], and, of course, the
development of a fetal goitre detectable by ultra-
sound may prejudice the outcome of labour.
The objective of treatment of the hyperthyroid

pregnant woman is to induce euthyroidism in the
mother at minimal risk to the fetus. Treatment with
radio-iodine is precluded and surgery is best avoided
unless the patient proves resistant or allergic to
conventional medical treatment. So far as drug
treatment is concerned, there is a debate about
the optimum regimen. Some endocrinologists use
carbimazole (Ramsay, Kaur and Krassas, 1983)
while others prefer propylthiouracil (Cheron et al.,
1981; Solomon, 1981), the latter particularly because
it is said to be associated with a lower prevalence
of blood dyscrasias and also because, in addition to
its action on the thyroid gland, it inhibits the
peripheral conversion of thyroxine to tri-iodothyron-
ine and so has a more rapid onset of action than
carbimazole.
We recommend that treatment is initiated either

with carbimazole, in a dose of 15 mg three times per
day or with propylthiouracil, in a dose of 150 mg
three times per day, reducing after about 6 weeks to
10 mg and 100 mg three times per day respectively
for 6 weeks and thence to maintenance doses of
10-20 mg ofcarbimazole or 100-200 mg ofpropylthi-
ouracil in divided doses per day. Although biochemi-

cal changes can be detected in the cord blood of
infants of mothers treated with propylthiouracil, fetal
goitre is unusual when the maintenance dose remains
below 200 mg a day and the infants are clinically
euthyroid (Burrow, 1978; Cheron et al., 1981).
Furthermore the intellectual development of children
exposed to transplacental propylthiouracil appears
to be unimpaired (Burrow, Klatskin and Genel,
1978).
Some physicians recommend that thyroxine is

added to the anti-thyroid medication. While little of
the maternal thyroxine crosses the placenta at a
biologically significant rate, it must be accepted that
there are data suggesting that combined treatment
reduces the incidence of fetal goitre (Ramsay et al.,
1983). Controlled clinical trials have not however
been performed and the results could also be
attributed to different patterns of disease and differ-
ent dose schedules in the various groups. Until such
trials have been reported, we recommend treatment
with propylthiouracil or carbimazole alone, given in
the lowest doses that keep the mother asymptomatic,
the maternal pulse rate below 90/min and the free
thyroxine concentration (or index) within the normal
range. We assess these patients clinically, and with
measurements of the free thyroxine concentration, at
1-2 weekly intervals until they are euthyroid and
then at 4 weekly intervals until delivery. We reserve
treatment with beta adrenergic blockers, which can
have adverse effects on the fetal cardiovascular
system (Dumez et al., 1981), and with iodine for the
rare patient who develops a thyroid crisis 4during
pregnancy or the patient in whom a crisis is
precipitated by delivery before the condition is under
control (Jacobs et al., 1973; Burrows, 1978; Serup,
1979; Edwards, 1979).

In most cases the patient's goitre will get smaller as
treatment brings the hyperthyroidism under control.
Enlargement may occur either because the patient
has been over treated or because of worsening of the
basic disease. In the former case, plasma TSH levels
will have risen, and free thyroxine may have fallen,
and reduction of the dose of anti-thyroid drug should
cause the goitre to recede. If the thyroid condition is
deteriorating (plasma-free thyroxine concentrations
remain high despite large amounts of anti-thyroid
medication) the patient should be considered for
thyroidectomy, preferably performed in the second
trimester.
Although labour and delivery are times of stress,

Caesarean section and obstetric intervention are only
indicated for conventional obstetric reasons. Oxyto-
cin infusion is not contra-indicated but sympathomi-
metic drugs for the control of pre-term labour should
be avoided. Should the patient's condition worsen
during labour, propanolol (40-120 mg qds) and
potassium iodide (60 mg tds) may be given since this
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is a short-lived situation in which delivery is immi-
nent. In women who have been on anti-thyroid
medication during pregnancy, the attitude ofthe fetal
head must be carefully observed because a large
fetal goitre may extend the neck and result in a brow
presentation and cephalo-pelvic disproportion. In
these cases, delivery by Caesarean section is neces-
sary, preferably with epidural anaesthesia but failing
this, a general anaesthetic may be administered by an
experienced anaesthetist (Komins et al., 1975).

Thyroid function in the neonate should be care-
fully assessed by measurement ofthyroxine and TSH
concentrations in cord blood. Hypothyroidism in-
duced by propylthiouracil is usually transitory and
lasts 1-2 weeks. If the neonatal T4 is low (less than 60
nmol/l) or the TSH high (more than 20 mu/l),
careful assessment by the paediatricians is advised.
Since propylthiouracil is rapidly eliminated from the
fetus, treatment is usually not required.

After delivery and in the puerperium, the mother's
thyroid function should be monitored and treatment
adjusted according to the results. Day 8 post-partum,
the 6-week post-partum visit and 4 months after
delivery are the appropriate times for reassessment of
thyroid function. In our opinion, puerperal patients
receiving propylthiouracil may breast feed since only
about 0-025% of the ingested dose appears in the
milk, which gives a dose of propylthiouracil to the
baby of less than 0-5 mg per day, an amount
extremely unlikely to affect the baby's thyroid
function (Kampmann et al., 1980). Contraception
with the combined oral contraceptive pill is not
contra-indicated in these patients.

Transient post-partum thyroid disease
A number of reports have recently described

transient hypo- and hyperthyroidism following deliv-
ery (Ginsberg and Walfish, 1977; Amino et aL, 1977;
Hoffbrand and Webb, 1978). These patients often
have a pre-existing goitre, associated with circulating
microsomal thyroid autoantibodies. While transient
hyperthyroidism usually occurs within 2 months of
delivery, hypothyroidism usually develops 4-6
months afterwards. The patient may go through a
hyperthyroid phase only to develop hypothyroidism
subsequently and it is important to realise that both
conditions, either occurring separately or sequenti-
ally, usually remit spontaneously. We have seen three
such patients in the last year and describe here a
representative case history.
A 27-year-old woman delivered her first child in

March 1982. Ten weeks post-partum she presented
complaining of restlessness, palpitation, heat intoler-
ance and weight loss despite a maintained appetite.

=- 20 FI.D
I1 --------------------

3
3_

"I 2

600 :A11 | I I' I' | 1 I

60 -Free thyroxine
"" 40
CL

20
-----

~~2O~~~~~~thyr hyoxne
150t ..........150

.
100

0

c 50

0 2 3 4 5 6 7 8 9 O 11 12 13
+ Months

Pre-referrol
FIG. 1. TSH, T3, free thyroxine, and thyroxine measurements in a
woman with post-partum thyroid disease in the year following

delivery.

Thyroid function tests confirmed the clinical diagno-
sis of hyperthyroidism and she was found to have
microsomal thyroid autoantibodies (1602). Fig. 1
demonstrates the course her thyroid disease took. As
can be seen, she was initially thyrotoxic, then became
hypothyroid but 7 months after initial assessment all
parameters of thyroid function had returned to
normal. She received no treatment during the year of
follow-up.
The aetiology is likely to be autoimmune because

of the similarity of many of the features of this
syndrome (low radioiodine uptake but normal tech-
netium-99 uptake, lymphocytic infiltration of the
thyroid, circulating auto-antibodies, relationship to
HLA genotype) with those of the syndrome of silent
thyrotoxic thyroiditis (Klein and Levey, 1982). The
mechanism of the pregnancy-related disturbance is
unknown but the clinical importance is that a diag-
nosis of either hyper- or hypothyroidism in the puer-
perium is not necessarily an indication for immediate
or long-term treatment because of the tendency of
both conditions to remit spontaneously. The condi-
tion is particularly common in Japan and North
America where it has been reported in up to 5% of
post-partum women (Amino et al., 1982).

Neonatal period
A number of babies born to mothers with Graves'

disease, either active or in the past, may develop
neonatal thyrotoxicosis (Ramsay, 1980; Ramsay et
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Endocrine disorder management in pregnancy 249

FIG. 2. Neonatal thyrotoxicosis (by courtesy of Dr S. McHardy
Young).

al., 1983). These infants show failure to thrive either
because of poor eating or in association with a
voracious appetite, and diarrhoea is a frequent
symptom. They are often hyperkinetic and have a
tachycardia, together with goitre and occasionally
eye signs (Fig. 2). Infections associated with thyroid
crisis, cardiac symptoms and tracheal obstruction
secondary to large goitre are the most serious threats
to life. The thyrotoxicosis is usually transient lasting
less than 6 months in most cases and is caused by
stimulation of the fetal thyroid by maternally-
transmitted thyroid-stimulating immunoglobulins
(McKenzie, 1964; Hollingsworth and Mabry, 1975).
Even euthyroid patients with a past history of
Graves' disease may deliver babies that develop
transient thyrotoxicosis, so obstetricians should be on
the alert for this condition and the risks should be

considered, especially when the mother has had
marked eye signs and/or pre-tibial myxoedema. The
condition is more probable if the maternal LATS-P
concentration is greater than 20 u/mI (Dirmikis and
Munro, 1975). Cord blood should be obtained and
measurements of T4, free thyroxine concentrations
(or index) and T3 concentrations obtained and the
infant should be treated promptly with appropriate
doses of anti-thyroid drugs in a specialist paediatric
endocrine unit. In a small proportion of these
children, the disease will have a prolonged course
and require long-term therapy (Hollingsworth and
Mabry, 1975).

Parathyroid

The increased calcium demands of pregnancy are
met by enhanced calcium absorption from the gut,
mediated by an increase of 1,25 dihydroxy cholecal-
ciferol (the active metabolite of vitamin D). The
tendency of 1,25 dihydroxy cholecalciferol to cause
reabsorpton of bone is however opposed by the
increased secretion of calcitonin (Austin and Heath,
1981), so calcium is provided to the fetus from the
maternal gut rather than from the maternal skeleton
(Whitehead et al., 1981; Heaney and Skillman, 1971).
The increased calcitonin secretion is probably stimu-
lated by the oestrogens of pregnancy and enhanced
production of the active metabolite of vitamin D is
possibly mediated through placental lactogen and
prolactin (Kumar et al., 1979). It is unlikely that there
are any major changes in parathyroid hormone
(PTH) secretion during pregnancy.

Hyperparathyroidism
About 70 cases of hyperparathyroidism have been

reported in pregnant women (Montoro and Mest-
man, 198 la). Although the condition itself does not
impair fertility, infertility may be caused by hyper-
prolactinaemia if the hyperparathyroidism is part of
the pluriglandular syndrome. The condition should
be suspected whenever a raised serum calcium
concentration is found on routine screening, but
some cases have only been diagnosed post-partum
when neonatal tetany has developed. Forty to fifty
percent of pregnant patients present with renal
stones. There may be gastrointestinal symptoms, with
fatigue, muscle weakness, weight loss, arthralgia or
psychiatric problems. A history of a previous infant
with neonatal tetany is clearly important. In 80o
of cases there, is a small adenoma but in 15% the
cause is hyperplasia of all four glands. A few cases
are caused by either multiple adenomas or by
parathyroid carcinoma. In the United States, a
significant proportion ofthe cases ofhyperparathyro-
idism (10-37% of cases reported in some centres)
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TABLE 2. Hyperparathyroidism in pregnancy-effect of parathyroidectomy (Deutsch
et al., 1980)

Number of:
Normal Fetal/neonatal

Method of treatment Women Pregnancies births complications

Surgical 10 10 8 2
Non-surgical 33 52 21 31
Total 43 62 29 33

have followed irradiation of the neck in childhood
(Aurbach, Marx and Spiegel, 1981).
The diagnosis is made by finding persistently

elevated serum calcium concentrations associated
with PTH concentrations that have not been sup-
pressed. Twenty-four hour urinary calcium is usually
raised. The usual diagnostic approach to hypercal-
caemia used in non-pregnant women should be
undertaken (Aurbach et al., 1981). In untreated
pregnant patients the fetal outcome is very poor, with
up to a 50% pregnancy loss through abortion,
intrauterine death, premature delivery or neonatal
tetany. Possibly the raised serum calcium levels ofthe
mother cause prolonged intrauterine depression of
the fetal parathyroid gland, which in turn causes
neonatal hypocalcaemia and tetany (Delmonico et
aL, 1976).

In recent years, management of these patients has
tended to favour parathyroid surgery during preg-
nancy (Deutsch et al., 1980). Table 2, taken from the
report of Deutsch et al., shows that the results in
terms of fetal salvage are dramatically improved
following surgical treatment compared with those in
women treated conservatively. If possible surgery
should be performed in the second trimester. It is a
technically demanding operation, particularly during
pregnancy, and a special risk is haemorrhage which
may occur post-operatively with subsequent airways
obstruction. So far as the pregnancy is concerned,
normal labour, delivery and lactation are allowed.

In women with hyperparathyroidism there are
often associated endocrine disorders-diabetes, thy-
roid disease, Cushing's syndrome, acromegaly and
carcinoid have all been reported and each obviously
requires special management (Hamilton and Pryor,
1981). Seven to ten percent of non-pregnant patients
present simultaneously with pancreatitis and hyper-
parathyroidism. This association should therefore be
considered in the differential diagnosis of a pregnant
woman with an acute abdomen (Thomason et al.,
1981). Finally, it is important to remember that
patients with hyperparathyroidism may present in
pregnancy dehydrated, with polyuria, nausea, vomit-
ing and central nervous system depression. The
serum calcium concentration is very high. The
treatment is by active rehydration and restoration of

electrolyte balance with intravenous saline. Fruse-
mide, oral phosphate and calcitonin (Deftos and
First, 1981), may be given if the calcium levels
remain high despite rehydration and dialysis may be
necessary in very severe, persistent and symptomatic
hypercalcaemia. Surgery is indicated after the condi-
tion has stabilized (Clark, Seeds and Cefalo, 1981).
There are no special problems concerning lactation
or contraception in these patients.
The neonate should be assessed for hypocalcae-

mia, initially with measurements of serum calcium
and inorganic phosphate in cord blood. Neonatal
hypocalcaemia usually responds to the addition of
calcium salts to the feeds for 1-2 weeks, but this
requires specialized paediatric supervision.

Hypoparathyroidism
Hypoparathyroidism may be caused by peripheral

hormone resistance (pseudo-hypoparathyroidism) or
by deficient parathyroid hormone production. The
latter occurs in 02-3-5% of post-thyroidectomy
patients. Auto-immune endocrine disorders such as
Addison's disease of the adrenal or primary ovarian
failure are often associated with idiopathic hypopara-
thyroidism. Clinically patients with hypoparathyro-
idism may be clumsy, they may convulse and they
often complain of stiffness and paraesthesia and they
may have laryngeal stridor or tetany. The skin is dry
and scaly and they have brittle nails and coarse hair.
Calcification in soft tissues may occur and Chvostek's
and Trousseau's signs are positive. Both serum
calcium and parathyroid hormone concentrations are
low. Diagnosis is made on the history and on the
plasma biochemistry.

If this condition remains untreated, there is a high
fetal and maternal mortality. The prognosis with
treatment is good provided the patient remains
normocalcaemic. Treatment consists of vitamin D,
given in the form of the synthetic analogue dihydro-
tachysterol, in a dose of 250-1,000 Ag per day,
together with 1-2 g of elemental calcium per day.
Serum calcium levels should be monitored through-
out pregnancy (Montoro et al., 1981a). Should a
hypocalcaemic crisis develop (severe tetany, laryn-
geal spasm, or convulsions) it is treated with a slow
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Endocrine disorder management in pregnancy 251

intravenous injection of calcium-that is 10-20 ml of
10% calcium gluconate given at the rate of 10 ml/min
and thereafter by constant infusion-10 ml of 10%
calcium gluconate added to 500 ml of fluid and given
over 6 hr. If this therapy does not bring rapid
improvement, the serum magnesium concentrations
should be checked and if sub-normal, the patient
given magnesium sulphate, 2 ml of a 50%o solution
being given intramuscularly 8-12 hourly as necessary
(Montoro et al, 1981a).
The dose of vitamin D should be reassessed in the

post-partum period. The mother frequently requires
no treatment at this stage (Wright, Joplin and Dixon,
1969). Breast feeding is contra-indicated because
vitamin D is secreted into the milk and may cause
hypervitaminosis in infants.
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