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THE USE OF

LUGOL’S IODINE IN EXOPHTHALMIC
GOITRE.

BY L. B. COLE, M.D. CAMB., M.R.C.P. LOND.,
RESIDENT ASSISTANT PHYSICIAN TO ST. THOMAS’S HOSPITAL.

A STUDY of the effect of iodine in exophthalmic
goitre is of interest from two points of view. In
the first place, it is important for the clinician to know
its exact value in treatment and to what extent
different types of the disease will respond. In the
second, since iodine does cause a change in the
metabolism, it is possible that a study of this effect
may lead to a clearer understanding of exophthalmic
goitre and throw light on its causation.

Historical Summary.
The use of iodine by the mouth in hyperthyroidism

was for many years taboo. This was largely the result
of Kocher’s observations on the treatment of simple
goitre with iodine. He showed that the firmer and
more nodular types thus treated quickly developed
hyperthyroidism and he condemned its use both
in adenomata with hyperthyroidism and in true
Graves’s disease. This condemnation persisted until
a few years ago and still lingers.

Marine and Lenhart,2 however, and later Neisser 3
treated cases of Graves’s disease with small doses of
potassium iodide with very encouraging results, and
in 1921 Loewi and Zondek confirmed these observa-
tions. Further, in three cases they estimated the
oxygen consumption after iodine treatment and found Ithat it was reduced to normal. 

Iodine then began to be used extensively in America I
as a preparation for partial thyroidectomy in

exophthalmic goitre. Plummer and Boothby 5 6

gave it in the form of Lugol’s solution to 600 cases.
Ten minims were given daily for a few days to a
fortnight before operation and in very severe cases
the dose was increased. In 40 careful observations
of the clinical condition and basal metabolism were
recorded. The result.s were highly satisfactory, for
they found that two-thirds of those treated were
greatly benefited. In these the nervous and gastro-
intestinal symptoms disappeared in a few days, the
pulse was slowed, the signs grew less, and the basal
metabolic rate was reduced to normal. The most
striking and definite results were obtained in the most
severe cases. In the remaining third the results were
less good, but very few failed to improve. They
emphasised the value of iodine before operation in
reducing the surgical mortality and commented on the
fact that the only surgical death from exophthalmic
goitre that occurred in seven consecutive months at
the Mayo Clinic was the only case to which lugol
had not been given at the time of operation. They
considered that iodine should with few exceptions be
used only as a temporary measure to bring the patient
into a safe condition for surgical treatment.

Sturgis and Greene 7 studied two series of cases, to
one of which lugol was given before operation. They
showed that when the basal metabolism was reduced
to normal with lugol before operation the loss of
weight after operation was slight or there was an

actual gain. The untreated cases all lost a great deal
of weight.

Reinhoff 8 examined the histological changes in the
thyroid gland after lugol treatment. and showed
that the clinical improvement and lowered rate of
metabolism are directly associated with thf change
from the typical histological picture of exephthalmic
goitre to a resting colloid state. He concluded that
an artificial remission of the disease was pr oduced
by iodine. This, he thought, is probably what also
takes place during a normal remission of the disease
and possibly explains the confusing histological
appearances that have been described.

In England iodine has only been used in
exophthalmic goitre during the last few years. At
a discussion on the treatment of exophthalmic goitre
in 1922 iodine was vetoed as dangerous for those
who showed any signs of hyperthyroidism. Only one
speaker, Prof. David Drummond,9 said that he was
accustomed to give potassium iodide in wall doses
to these patients, often with considerable benefit.

Dr. R. Fraser 10 used iodine at St. Bartholomew’s
Hospital. His results agreed with those of workers
in America as to its striking initial effect. lit- f.)und
that the improvement did not as a rule persist, and
cessation of iodine was followed by immediate relapse.
The iodine was given in the form of a 10 per cent.
solution in alcohol and the optimum dosage at the
onset of treatment was found to be 15 minims a
day, though this was reduced to 3-6 minims daily
as soon as the initial improvement had taken place.

FIG. 1.
PULSE, B.M R.

CASE 1.-Severe exophthalmic goitre. Female nge&ugrave; 21.

Too large a dosage made the patient worse instead
of better.

S. J. Cowell and E. Mellanby observed the effect
of iodine in the form of potassium iodide on eight
cases of exophthalmic goitre, and their observations
agreed with those of previous workers. They found
no grounds for regarding iodine treatment as curative,
but considered it a valuable adjunct to previous
medical and surgical treatment, and suggested that the
optimum dosage might be found to be in the region of
one-tenth of a grain of potassium iodide daily for the
majority of cases. &deg;

7’7ze Present Investigation.
In the series to be described, Lugol’s iodine was

given to 19 cases of hyperthyroidism and its effect
on the clinical condition was observed. In 17 cases
the basal metabolism was watched concurrently,
and in five cases observations were made on the sugar
tolerance. In all of them the condition was apparently
true exophthalmic goitre, but it is possible t tafi the
three who reacted badly may have been at typical
examples of toxic adenomata.

All the patients were kept in bed during the first
few weeks of treatment and were given the ordinary
hospital diet equivalent to about 2200 calories. Later
treatment was continued while they attended as

out-patients at intervals of a week or a fortnight.
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In estimating the basal metabolic rate the samples 
of air for analysis were collected by the Douglas I
bag method. This was done in a large general ward, 
but although screens were used to cut off outside ,
excitements as far as possible, the conditions were 

FIG. 2.

CASE 2.&mdash;Severe exophthalmic goitre. Female aged 31.

not ideal. The patients had no food for 12 hours ‘
before the test.

Dosage and Duration of Treatment.
Five or ten minims of Lugol’s solution (an aqueous I

solution of 5 per cent. iodine and 10 per cent.
potassium iodide) were given three times a day during
treatment. The larger dose was given at the beginning I
of treatment, but never for longer than six weeks,
and usually for a shorter time. The duration of
treatment and dosage is given in the table opposite. In
most cases 5 minims three times a day seemed a safe I
and eflicient dose to be continued without retnission ’;
for several months, and this was given also to out- ;
patients with benefit and no ill-effects. i,

Results of Treatment. 
1. Effect on Symptoms and Physical Signs.-During!

the first few weeks the subjective symptoms of 
palpitation, nervousness, heat, and gastro-intestinal 
discomfort were greatly diminished
or disappeared entirely. The pulse
became slower, the tremor less,
and the patients were cooler, more
composed, and slept better. The
maximum improvement was

reached after from ten days to six
weeks continuous iodine. After a
few weeks the exophthalmos was
usually less and the gain in weight
had begun. If iodine was con- ’

tinued after this period the response
varied in different patients. Some
relapsed slowly but the disease
did not reach its former severity
while they continued to take iodine;
others remained stationary in a

greatly improved condition. Three
cases showed no tendency to relapse
after continuous treatment for
tive months, but these all retained signs of mild

hyperthyroidism although the basal metabolism Iremained normal in two of them.
2. Effect on Body-weight.&mdash;Most cases showed a

steady increase in weight after the first week. In
this series 14 out of 19 gained weight while taking
iodine. Case 12 was kept at rest in bed for four
weeks without treatment and lost 7 pounds. She was
then given iodine for 12 weeks and steadily gained
17 pounds. The gain in weight did not always Isynchronise with a fall in basal metabolic rate. In 

i
Case 12, again, while iodine was given for 12 days

the weight increased slightly and the basal metabolic
rate fell from +70-3 per cent. to - 1 per cent. During
the next two months the basal metabolic rate rose
from - 1 per cent. to + 60 per cent.. and there was a
gain in weight of 13 pounds. In Case 1 the basal

TABLE I.-Showing the Effect of Lugol’s Iodine on the
Basal Iletabolic Rate in Cases of Exophthalmic Goitre.

i B.M.R. = Basal metabolic rate. Op.= Operation.
, CASE 4.-Aged 6. B.M.R. not estimated, but great clinica
! improvement on mi.&mdash;mii. t.d.s. for ten weeks.

metabolic rate fell from - 65 per cent. to + 5 per cent.
in 11 days and the weight increased by 2 pounds.
Iodine was continued for the next three months and
during this time the basal metabolic rate rose again
to + 46 per cent., and the weight increased 24 pounds.
In most instances, however, a fall in basal metabolic
rate is accompanied by a rise in weight.

FIG. 3.

CASK 7.&mdash;Severe exophthalmic goitre. Female aged 23.

The five cases who lost weight did not do so wel
in other ways as those who gained. Three relapsed
quickly after moderate initial improvement, one failed
tu improve at all, and the fifth improved clinically for a
fortnight, and then developed acute mental symptoms.
It appears to be a useful working rule that patients
who fail to gain weight without apparent additional
cause during the first few weeks of treatment will
not react well in other ways and no very sustained
improvement may be expected even if iodine is
continued.

3. Effect on basal metabolic rate is shown in Table I
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The initial lowering of the basal metabolic rate lto normal was very constant and occurred in li13 out of the 14 cases in which it was estimated. 

was the average time required
for this. When iodine was

continued after this point of
maximum improvement the
basal metabolic rate rose again
in most. In two cases only, after
six and nine months’ treatment
respectively, was it still below
normal. Lugol’s solution was

also used successfully in one

patient whose symptoms and
signs, though relieved by partial
thyroidectomy, were not cured.
Six months after operation the
basal metabolic rate was still
+ 39 per cent. Iodine treatment
was then given for three months
and at the end of this time the
basal metabolic rate was + 3 per
cent., and she appeared to be
cured.

Intolerance.
No cases of iodism were noticed. Increased

nervous symptoms may have been due to iodine in

CASE 13.-Severe exophthalmic goitre. Female aged 32.

three patients. The first was a woman with
moderately severe hyperthyroidism which had
supervened on an adenoma of many years’ standing.
Thirty minims of Lugol’s solution in two days caused

slight exophthalmos was present. After doing well

for a fortnight (see Table I.) he became maniacaland had to be controlled with morphia and hyoscine
FIG. 4.

CASE 12.&mdash;Severe exophthalmic goitre. Female aged 26.

Case 19 was a severe example of true exophthalmic
goitre with a large, firm thyroid and moderate
exophthalmos. Ten minims of Lugol’s solution

were given three times a day for three weeks
and during this time the thyroid became
extremely firm and the clinical signs and
symptoms improved only slightly. She
then became excitable and developed illusions
of persecution. Iodine was stopped and
sedatives controlled the condition which slowly
subsided.
The presence of an abnormally firm or nodular

thyroid and exceptionally severe nervous sym-
ptoms appear to be contra-indications to the
giving of iodine. Failure to gain weight while
taking it is another indication for caution.
Failure to improve is an indication for reducing
the dose.

Effect of Iodine on Sugar Tolercamee.
. The profound effect of iodine on the basal metabolie
rate in exophthalmic goitre suggested that it might
also influence the decreased sugar tolerance in that
disease.

TABLE II.&mdash;Showing Sugar Tolerance Before and After Treatment with Lugol’s Iodine.

a marked increase in nervous symptoms. These
abated when treatment was stopped. 
The second (Case 6) appeared to be a moderately 

severe example of true exophthalmic goitre. Nervous i
symptoms were unusually predominant and the 
thyroid was exceptionally firm and nodular. Only

It has been shown by Sangar and Hun 12 that ill
conditions of hyperthyroidism sugar, when offered to
the tissues, is burned with great avidity and the
increased utilisation of carbohydrate after carbo-

hydrate ingestion along with the maintained high
blood-sugar curve point to an inability to store
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clucose. This is most likely due to an effect on the
storage mechanism of the liver. Confirmation of this
i5 found in the effect of thyroid feeding in depleting
the liver of glycogen 13 and by the fact that thyroid
feeding in the normal individual may lead to the
development of a similar type of sugar curve to that
found in exophthalmic goitre.

If this impaired sugar tolerance were the result of
altered thyroid secretion it seemed possible that
the effect on the basal metabolic rate might be
accompanied by an improvement in sugar tolerance.
It is suspected that both thyroxin and adrenalin
are able to inhibit the storage of glycogen by the liver,
and to cause the breakdown of previously formed
glycogen into sugar. Possibly iodine, by altering
the secretion of the thyroid gland, may indirectly
prevent its inhibitory effect on the storage mechanism
and thus make storage more efficient and increase
the sugar tolerance.
In four cases of this series the sugar tolerance was

estimated by MacLean’s method before and after
treatment with Lugol’s solution. The basal metabolism
was also estimated before each test. In the fifth
the sugar tolerance and basal metabolism were

estimated after nine months’ continuous iodine
treatment. The results in Table II. show a marked
improvement in one case, a slight change in two, and
no change in one. The sugar tolerance in the fifth
was still greatly impaired after nine months’ iodine,
although the basal metabolism was normal. Iodine
appears to have slight influence on the impaired sugar
tolerance in hyperthyroidism. It is possible that it
may cause a transient initial improvement which
coincides with the lowering of the basal metabolic
rate.

Conclusions.

Lugol’s iodine given to cases of true exophthalmic
goitre has the following effects :-
The symptoms and signs are lessened. A point of

maximum improvement is reached after from two to
six weeks’ continuous treatment. Most cases then
rplapse slowly even though iodine is continued.
Clinically a low grade hyperthyroidism persists.
The weight is increased. The basal metabolic rate

is reduced to normal limits after from one to six
weeks. In most cases it then rises slowly again even
if iodine is continued. Cessation of iodine is followed
by an immediate rise. The sugar tolerance appears to
be slightly improved in some cases.
Five to ten minims of lugol’s iodine three times a

dav is a safe and efficient dose in most cases for the
first few weeks’ treatment, and 5 minims may be
continued safely and with benefit to some patients
for six months. An increase of symptoms, however,
(luring treatment is an indication for a smaller dose.
An abnormally firm thyroid gland, exceptionally
severe nervous symptoms, or loss of weight during the
first few weeks of treatment are warnings that Lugol’s
iodine may be dangerous.

In conclusion. I should like to thank Dr. A. E.
Russell, Dr. E. F. Buzzard, Prof. II. MacLean, Dr.
M. A. Cassidy. and Dr. R. C. Jewesbury for permission
to investigate cases in their wards at St. Thomas’s
Hospital.
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THE GROWTH OF TUMOUR IN TISSUES
EXPOSED TO X RAYS AND RADIUM.*

BY S. RUSS. D.SC.,
AND

G. M. SCOTT.

(From the Cancer Research Laboratories, The
Middlesex Hospital.)

PREVIOUS experiments have slmw-n that rats.
which have been exposed to repeated small doses
of X- rays and afterwards inoculated with Jensen’s
rat sarcoma, (J.R.S.), do not L;roic the tunionr quite
so quickly as do normal rats.1. Murphy 2 found thaat
after purely local irradiation of the skin of mice
ifttna-cutannous inoculation of tumour rarely grew,
but in the case of .’5ub-cntaneons inoculation there was
very little difference between the growth in the
treated mice and the controls. As these observations
have some bearing on the therapeutic uses of X rays

FiG. 1. FIG. 3.

FIG. 1.&mdash;Left column = irradiated animals. Right
column = normal animals.

FIG. 3.-Preferential growth of tumour into non-
rradiated tissue.

and radium, more experiments on these lines have
been carried out; and from the data in the following
paper it seems pretty clearly indicated that sarcoma,
of the rat, implanted subcutaneously, does not grow
at the normal rate in a region which has been given
a suitable dose of radiation.

rrel-in2inarrj Experiments.
Young rats were inoculated on the flank with

small pieces of J.R.S.; three or four days later the

graft was covered with a lead disc 1 mm. thick and
1) rmn. diameter, and the surrounding tissue exposed

* A paper read at the Section of Electro-therapeutics, RoyalSociety of Medicine, on April 8th.
1 Russ. Chambers, and Scott: Proc. Roy. Soc., B., vol. xcviii.,

1921. 2 Murphy, J. B. : Jour. Exp. Med., 1921 et seq.
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