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examination. However, if the tail is cut with the
loop of tail left in the uterus after insertion
entanglement with tampons or introducers of
vaginal preparations may result in the tail
being pulled down to the introitus, with
resultant vulval discomfort. The tail is then
naturally cut shorter and may again disappear
into the uterus as it reverts to the looped
position. Confirmation of the presence of the
device in the cavity now necessitates uterine
sounding, ultrasonic scanning, or x-raying,
and, if it cannot be changed otherwise, the
risks of a general anaesthetic with impairment
of patient confidence in the method.

Although tail complications are not usually
serious, they lead to inconvenience and worry
for the patient. The design of the tail and
introducer is as important as the design of the
device itself.
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Beta-blocking drugs and thyroid function

SIR,-Your recent leading article (22 October,
p 1039) on beta-adrenergic blocking drugs
and thyroid function once again questions the
usefulness of these agents in hyperthyroidism.
The largest published series' reported favour-
ably on the use of propranolol to prepare
patients for surgery, there being a marked
reduction in preparation time (and in out-
patient attendances) and a reduction in gland
vascularity. The postoperative course was
similar to that in conventionally prepared
patients and thyroid crisis has not occurred
in a series2 of 150 patients prepared with
propranolol alone. However, in a smaller
series:' of six patients increasing thyrotoxic
symptoms were noted postoperatively in two
patients, but this study may be criticised on
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the basis of inadequate dosage of propranolol,
particularly in the perioperative period. In our
series of some 30 patients prepared with
propranolol we have not seen thyroid crisis.
One reason for the large discrepancy in the

reported clinical experience with propranolol
in hyperthyroidism may lie in the wide
individual variation in the metabolism of
propranolol. The figure shows the steady-state
plasma propranolol concentration at 4 h
post-dosage, measured by a specific gas liquid
chromatographic method in 15 hyperthyroid
patients who received propranolol 40 mg six-
hourly (conventional dosage) for at least one
week. Drug compliance was apparently satis-
factory. There is obviously a wide (20-fold)
interindividual variation in plasma propranolol
steady-state levels in patients on the same
propranolol dose regimen. Allowing for
variability of assay methods, plasma levels of
propranolol in excess of 50 tg, Pl are generally
required for maximal beta-blockade, whereas
levels of less than 30 Lg, l may be inadequate>;
400 of the patients in our study had levels
below 30 Lg, l.
We feel therefore that patients receiving

beta-adrenergic blocking agents for hyper-
thyroidism need to have the dosage require-
ment carefully assessed and frequently re-
viewed.
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SIR,-Your leading article (22 October,
p 1039) on the relationship between the
adrenergic nervous system and the thyroid
highlighted the actions of beta-blocking drugs
without intrinsic sympathomimetic activity on
some of the peripheral effects of excess cir-
culating thyroid hormones. Although the
beneficial effects of propranolol on some of the
symptoms of thyrotoxicosis are well recog-
nised, I can recall no accounts of adverse
effects when the drug is used in myxoedema.
A 58-year-old woman was seen in 1973 with a

two-year history of hypertension treated un-
successfully but without side effects with bethani-
dine, oxprenolol, and methyldopa. Propranolol
20 mg thrice daily was prescribed in combination
with bethanidine and cyclopenthiazide, but within
a week she discontinued propranolol "feeling
awful." She was encouraged to try the propranolol
again but once more said she felt generally unwell
after a few days. When seen two weeks later her
heart rate was about 70,lmin and there was no
postural or exertional hypotension. She was then
recognised as being myxoedematous, with a serum
protein-bound iodine concentration of 78 8 nmol1
(1 0 fg, 100 ml) (normal 292-638 nmol,l (3 7-
8 1 [kg!100 ml)).
Her hypertension proved easy to control on

small doses of prazosin and a diuretic once she
was euthyroid. The side effect, although non-
specific, was severe and seemed clearly related
to propranolol, although she had previously
tolerated oxprenolol.

It seems possible with this experience and
on theoretical grounds that patients with a
deficiency of circulating thyroid hormones may
be particularly prone to certain side effects
from beta-blockers without intrinsic sym-
pathomimetic activity, such as propranolol

and sotalol. Complaints of fatigue on these
drugs should perhaps raise the possibility of
underlying hypothyroidism.
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Liquorice-induced cardiac arrest

SIR,-Dr Barbara Bannister and her colleagues,
in their report of a cardiac arrest due to
liquorice-induced hypokalaemia (17 Septem-
ber, p 738), fail to comment on several aspects
of interest.

Firstly, their patient was hypomagnesaemic,
and the hypomagnesaemia was probably
clinically significant, as attested to by the
episode of tetany in face of a normal serum
calcium concentration. In addition, although
the serum bicarbonate level was high, no
arterial pH value is given. In the presence of
significant hypokalaemia the elevated serum
bicarbonate is most likely a reflection of
metabolic alkalosis, which can also produce
tetany with a normal total serum calcium by
decreasing the ionised calcium portion. Both
hypomagnesaemia and metabolic alkalosis can
cause severe disturbances ofthe cardiac rhythm,
including ventricular fibrillation,' s and they,
independently or in conjunction with hypo-
kalaemia, may have been the factors responsible
for the development of cardiac arrest, which
in the case reported cannot be solely attributed
to hypokalaemia.
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***We sent a copy of this letter to Dr Bannister
and her colleagues, whose reply is printed
below.-ED, BMJ.

SIR,-In reply to Dr Montoliu we agree that
both severe alkalosis and severe hypo-
magnesaemia can cause disturbances of muscle
function, including cardiac dysrhythmias and
tetany. However we should like to make three
further comments.

Firstly, calcium, magnesium, and potassium
balance are interdependent to some extent,
perhaps because of interaction at membrane
transport level. Hydrogen and potassium
transport are certainly related in this way. The
fact that potassium infusion appeared to
precipitate tetany in our patient would be
compatible with such interdependence. Viewed
in this way hypomagnesaemia and a raised
bicarbonate level may be an unavoidable
accompaniment of prolonged hypokalaemia
rather than a separate entity contributing to
the cardiac arrest.

Secondly, the relative magnitude of the
potassium abnormality was much greater than
that of bicarbonate or magnesium, and the
cardiac dysrhythmia and muscle weakness
responded very promptly to infusion of
potassium alone. This suggests that the
potassium deficiency was the most significant
metabolic defect.

Thirdly, hypomagnesaemia is a feature of
hyperaldosteronism, and aldosterone is known
to increase magnesium excretion.1 2 Our


