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the treatment of gall bladder disease. Only a comparatively few pa
tients with gall bladder disease die of the disease primarily, but nearly
all patients having gall bladder disease over a long period of time
develop complications. The only way to prevent the development
of complications is by the early eradication of the disease, which
usually means cholecystectomy. We must not advise patients having
definite evidence of gall bladder disease, but without any severe man
ifestations, such as biliary colic or recurrent acute or subacute chole
cystitis, that they can go about without danger if we are to prevent
these complications. The time to operate upon chronic gall bladder
disease is when the diagnosis is made or strongly suspected.
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tion thrown upon that gland, develop a toxic goiter subsequent to the
pregnancy.

The problem then in preventing congenital goiter is assuring a suffi
cient amount of thyroxin to care for the needs of both mother and child.
In women with normal thyroid glands, this can be done by maintaining
an iodine intake sufficient to enable the thyroid gland to produce the neces
sary thyroxin. If the iodine in the food and water is deficient, more must
be added. To the woman with a thyroid so deficient that it cannot pro
duce the necessary amount of thyroxin, dessicated thyroid is given. Iodine
should not be given to the woman with a non-toxic goiter of the adeno
matous type, as it is liable to be made toxic thereby. Some time ago I
conceived the idea of giving the patients of this group a small amount of
dessicated thyroid. This has been done by my associate in the goiter clinic,
Dr. C. E. Brous, and although his experience at the present time is too
limited for a positive statement, we believe that this is going to be the
solution of the prevention of congenital goiters in children of women with
glands of the type which make it unsafe to give iodine.

The causes of goiter may be classified as primary and secondary.
The primary causes of goiter are first, and chief, a deficiency in the iodine
intake; second, anything that lowers the ability of the thyroid to utilize
iodine; and third, anything that increases the thyroxin need above that
which a partially deficient thyroid can produce. Iodine deficiency as a
cause of goiter is an undisputable fact and is universally accepted by
everyone who has made a really scientific study of the problem. The
relati.onship of the existence of goiter and iodine deficiency in the great
goiter belts, such as the Great Lakes Basin and on the Pacific Coast where
the surface water, and hence, the vegetation, is deficient in iodine, cannot
be doubted. The best proof of this statement occurs in northern Michi
gan, where there is one district in which practically everyone has an en
larged thyroid and in which the surface water is absolutely devoid of
iodine.

The iodine intake in food and water may be sufficient, deficient, or
relatively deficient. It is sufficient when there is a sufficient amount of
iodine to meet the demand for thyroxin at any time and in any amount.
It is deficient when there is not enough iodine to meet the need even under
minimum activities. It is relatively deficient when there is a sufficient
amount of iodine to produce the necessary amount of thyroxin under
ordinary conditions but not enough to produce the necessary amount of
thyroxin when there is an extra load demanding an increased amount of
thyroxin. Examples of this are seen in individuals who, under ordinary
conditions, have normal functioning thyroid glands, but who rlevelop a
goiter as a result of excessive physical or mental strain or disease.

The thyroid in its ability to utilize the iodine furnished to it must be
classified as efficient, deficient, or relatively deficient. The efficient thy
roid gland is able to utilize iodine and produce the necessary amount of
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The literature upon thyroid disease is so voluminous, the ideas ex
pressed are so varied and many of the papers are so abstract that physi
cians who have not made a special study of goiter are more confused after
reviewing the literature than before beginning such a study. It is time
for those who are making an actual study of the thyroid and its pathology
to sift carefully the wheat from the chaff and state in a definite, clear
and concise manner the present status of our knowledge.

The clinician's interest in goiter centers around three major prob
lems. First, the insuring of a normal thyroid gland at birth; second, the
prevention of goiter; and third, the treatment of goiter in those patients
in whom it has been permitted to develop.

Halstead in 1896 stated that congenital goiter could be produced
by the removal of a greater portion of the thyroid gland of a pregnant
female dog, but that the removal of a major portion of the thyroid gland
of the male had no influence upon the thyroid of the progeny. Experi
mental work has confirmed Halstead's observation. A study of the patients
with congenital goiter whom I have seen in private practice and in the
goiter clinic of the University of Oregon has led me to the conclusion that
congenital goiter in the human is of exactly the same origin. That is, if
the mother's thyroid gland is not secreting enough thyroxin during preg
nancy, a demand is thrown upon the child's thyroid gland to function in
utero. As the result of this demand, there is either a secretion of colloid
resulting in a colloid goiter, or.a hyperplasia resulting in one of the types
of hyperplastic goiter. Congenital goiter thus produced is not then an
hereditary disease, but is instead a congenital condition developing as a
compensatory process. So true is this that whenever we see a family in
which all or nearly all of the children have goiter, we can with practically
a hundred per cent of accuracy predict that the mother had a goiter, and
although the thyroid gland may have been able to produce sufficient secre
tion under ordinary conditions, it was deficient when the added load of
pregnancy was thrown upon it. I have yet to see the first patient with
congenital goiter borne by a woman with hyperthyroidism, and I do not
believe it occurs. By that, I do not mean to say that a woman who has
a deficient thyroid during pregnancy may not as a result of the stimula-

*Read at the Twelfth Annual Meeting of the Association for the Study of Internal Secre
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40

ELSE 41



thyroxin under all conditions. The relatively deficient gland is the gland
that under ordinary conditions is able to produce a sufficient amount of,
thyroxin, but when the demand comes for more thyroxin, it is not able to
produce it even though there is a sufficient amount of iodine. The deficient
thyroid gland is the gland that is not able to produce thyroxin enough
under .any circumstances even though there is plenty of iodine at all times..
Both the deficient and the l'elatively deficient glands may be unstable
either because of a congenital abnormality or acquired changes.

Glands that are relatively or absolutely deficient, or in which there
is a relative or absolute deficiency in the amount of iodine intake because
of the regenerative power of the gland, may develop any of the hyper-.
plastic forms of goiter. If the congenital goiter in man, as that in experi
mental animals, is the result of a maternal thyroxin deficiency, we can
trace back most of those goiters which have not been the result of an
actual disease of the gland to a primary iodine deficiency in the matcrnal
ancestor, and while there are other determining factors that have an in
fluence in the development of goiter, they are, in reality, playing secondary
roles. The perfectly normal thyroid gland, which is receiving a sufficient
amount of iodine, will not develop a goiter, but a perfectly normal thyroid.
gland receiving an insufficient amount of iodine or a thyroid gland with
lowered efficiency produced by infection or toxins or other lesions so that
it cannot utilize the iodine that it receives, usually results in the produc
tio.n of some form of goiter.

.The prevention of goiter in the individual born with a normal thyroid
gland is merely that of supplying a sufficient amount of iodine. We hear
a great deal said about the danger of iodized salt, but the experience of
using the iodides in syphilis in the days gone by has demonstrated con
clusively that it does not carry any danger to the ordinary individual.
The danger is only to the individual with the abnormal thyroid gland
and it is my personal opinion that it occurs only in the thyroid which
has undergone a hyperplasia so that there is a markedly increased number
of cells which have been lying dormant and may be stimulated into activity
by the giving of iodine over a long period of time.

A comparative study of the acini of the colloid goiter with that of
the iwrmal thyroid gland indicates the type of treatment required. The
cells secrete two known substances; one, thyroxin, and the other, colloid.
Oolloid appears to be an inert substance filling the acini, its purpose being
either that of holding the iodine in suspension until needed for the pro
duction of thyroxin or holding thyroxin in suspension' until needed. I am'
personally inclined to believe that it is the former. When in the presence
of an iodine deficiency, a demand is thrown upon the thyroid gland. for
more thyroxin, the cells set about trying to produce it. In this attempt,,'
there is an over-secretion of colloid distending the acini. As the acini
become distended with colloid, the margin is stretched, flattening the cells
both by the stretching their bases and the increased intra-acinar pressure
due to' increase in colloid. In well marked cases, the cells become so flat-

tened. that the protoplasm at the sides of the nuclei is not as thick as the
nucleI. Such cells ca.n not be expected to secrete normally.
, A few years ~g? m the goiter clinic of the University of Oregon Med
ICal School, we dIvIded ou.r patients with simple colloid goiter into four
groups, One group was gIven ten milligrams of I'odine d. '1
r' • ',. al y, one group

"as gIVen one gram of sodmm Wdlde three times dal'ly th. ,ano er group
was gIVen larger amounts, and another group was given . f
d . t d h 'd . one gram 0

eSSlCa e t yrOl daily, The patients were seen ever t 1
. Y wo wee,s and

the thyrOId gland examined, the neck measured the puls t d d
. , e COUll e , an

other observatIOns m.ade as indicated The lenO'th of th t t '
. '" e rea ment vaned-from a few weeks to two years, .

Later three of us independently went over the records d
h . '" . . an came to

t e same concluslOn, VIZ.: lOdIlle does not cure simple ll'd 't .. . co 01 gO! er m a
maJonty of cases, but dessicated thyroid does In the I'odl' . h

' . ne senes, t e
results were practIcally the same regardless of the amount. A few were
cured. The most of them were not. Some of the gOI'ters . d' d' . . '" on 10 me e-
creased m SIze and then mcreased while iodine was be' " E .

mg gIven. xpen-
mentally, we ha:e shown that the increase in colloid begins within two
days after reducmg the thyroid capacity by operation and th t 'f th
't I' f a 1 ereIS no some re Ie , the hyperplasia begins within a week That hI'
d k . . yperp aSIa

oes not ta e place m all glands is I believe due to th f t th
'. ',e ac at the

added stullulatlOn enables the thyroid to utilize tll . d'
, e 10 me to a better

advantage. There IS no organ in the body that l'S one h d· d
. . 'un re per cent

effiClent, and we have no rIght to believe that the thyroid gl d' b
1 t 1 ffi' UT h . an IS a so-
u eye Clent. V\ It an mcreased activity on the part of th 11 '

t 'l' th . d' e ce s, Itmay u 1 Ize e 10 me to a greater degree of efficiency th't d ., . anl~ ~
before. ThIS I thmk explains the reason for not getting th 1 h
pIasia in all colloid goiters. e ear y yper-

The fact that the giving of iodine to patients with collo'd 't' d
' " • 1 gO! er oes

not produce results m a maJonty of such patients l'S d t thO d fi .
ue 0 IS e Clency

of the cells. The treatment then is to put these cells at re t b 1 .. . s y supp yIllg
the thoyroxlll already prepared until the colloid can be b b d .

a sor e and the
cells come back to normal. It has been our custom in the 't 1"
h . . gOJ er c IlllC of

t e Umverslty of Oregon to give patients with a simple ll'd .
. " co OJ gOIter one

gram of desslCated thyrOId three times a day Occasl' '11 '.
'. . ona y some patIents

reqUIre more. It has been our general experience that pat' t 'th
. 1 'd' . . . len s WI a

SImp e colIm gOIter are cured wlthm a period of t"'o 0 th
S . H l' ree months

o firmly are we convmeed of the truth of this state t th .
th . t' . h men at to

ose pa lents m w om cure does not result in that .' d f .
'. pella 0 tIme, we

state that there has been error III the dIagnosis We have th .
. . seen e patIent

too late when hyperplaSIa had already occurred Thl's . h
'. . loVe ave proved by

operatmg. upon some of them who later became toxic and fi d' d'ff
d · n mg a 1 usea enomatous type of gOIter.

In the treatment of toxic goiter iodine in the form of L l' 1. h ... , ugo s so u-
twn as been found lUvaluable 111 the preparation 'of th t' t f. ... e pa len or
operatwn, regardless of the type of goiter It must b d h

. e use, owever,
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with caution. It must not be used indiscriminately, as some patients are
harmed by the prolonged use of Lugol's solution. It has been our experi
ence that when this has occurred, these patients do not readily yield to

Lugol's solution again.
So far I have dealt with the use of iodine in the preparation of the

patient for operation. In reviewing the literature, we find frequent refer
ences to patients who have not been cured. Some time ago I made a study
of the patients seen in the goiter clinic who have been operated upon with
out a complete cure. As a result of this, we were able to classify the
patients of this group as follows: First, errors in diagnosis, that is, the
symptoms the patient had were not due to a thyroid lesion; second, late
operation, the patient having had permanent lesions produced previous
to the operation. The operation had cured the goiter and there was no
longer any hyperthyroidism, but the patient still had a damaged heart
and nervous system and symptoms of goiter present because of these per
manent lesions; third, incomplete operation, in which case the patients
have never been cured; fourth, true recurrences.

To study the cause of true recurrences, we carried on experimental
work on dogs and rabbits and found, first, that it was possible to remove
a minimum amount of thyroid without producing any reaction in the
thyroid gland at all. In other words, we left enough thyroid gland to
produce the necessary amount of secretion so that there was no need for
any compensatory change. Second, we found that when the maximum
amount of the thyroid gland was removed, leaving only a very small por
tion there were certain uniform changes that always occurred. These,
were first, an increase in the amount of colloid which appeared within
two days, and second, a hyperplasia that began at the end of the week.
Third we found that when an amount between these extremes was re-, .
moved if the animals were given iodine there would be no reactIOn; but,, .
if they were not given iodine, hyperplasia occurred. Our experImental
animals could be classified in their relationship to thyroxin production as
follows: first, thyroxin efficient, in which there was enough thyroxin pro
duced to meet the animal's need; second, relatively deficient, in which,
when iodine was not given, the hyperplasia took place because there was
a thyroxin deficiency, but when iodine was given, hyperplasia did not take
place because the cells were able, with an excess of iodine, to produce
enough thyroxin; and third, thyroxin deficient, in which there was not
enough thyroid tissue to produce the necessary amount of thyroxin even
though the gland was kept saturated with iodine. In this group, hyper

plasia always took place.
We next studied the influence of iodine upon the hyperplasia. There

had appeared in the literature a discussion between Loeb and Marine as to
the effect of iodine upon hyperplasia. We found that when the gland was
kept saturated with iodine by giving Lugol's solution, the hyperplasia
continued usually up to about the end of the third week, occasionally a
few days longer, there being two exceptions in which it was not completed
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within a month. We found, further, that when iodine was not given, the
hyperplasia was much more extensive and in two instances it produced an
actual goiter in dogs that had a normal thyroid gland before operation.
In no instance did we see a goiter develop in a dog that received a suffi
cient amount of iodine during the period of regeneration.

We then applied this to our patients. The patients all have the thy
roid gland. saturated with iodine previous to the operation by giving
Lugol's solution in 10 to 25 minim doses, three to four times daily,
according to the severity of the goiter. Following the operation, we give
Lugol's solution in 15 to 30 minim doses by rectum the first two days,
three or four times a day. After this, we give 10 minims by mouth three
times daily for the first month following the operation, and then 10
minims once a day for the next month, and then follow up with iodized
salt or iodine tablets. Since we have followed this regime, we have seen
just one patient who has returned with a toxic goiter, due to excessive
regeneration. This occurred in a foreigner who could not understand
English well and had neglected to take the Lugol's solution as directed.

!

We may sum up our present knowledge of the relationship of iodine
to the thyroid gland as follows:

1. Iodine constitutes a high percentage of the thyroxin molecule and
is therefore essential to its secretion.

2. Goiter develops as the result of the continued iodine deficiency in
the diet.

3. Congenital goiter occurs in the presence of a thyroxin deficiency
in the mother and can be prevented by maintaining a sufficient iodine
intake for the mother with a normal thyroid gland and giving dessicated
thyroid to the mother with a deficient thyroid.

4. Goiter can be prevented in those born with a normal thyroid
gland by maintaining sufficient iodine intake unless the efficiency of the
thyroid is later lowered by disease.

5. Iodine relieves hyperthyroidism but does not cure in the majority
of cases and should be used only for preparing patients for operation.

6. The thyroid gland should be kept saturated with iodine following
. subtotal thyroidectomy in order to prevent excessive regeneration.

7. Following regeneration a sufficient iodine intake must be main
tained in order to prevent recurrence.
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