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EDITORIAL NOTE AND COMMENT

IT SEEMS ADVISABLE TO preface this first issue
of Harrower’s Monographs with a word of apology.
We had hoped to have this finished and ready to send
out at the end of 1920, but delay after delay, first with
paper makers, then with type setters, and finally un-
foreseen experiences in our own office, has postponed
the date of publication longer than we anticipated. We
therefore apologize to those who have subscribed and
who have been looking for this publication for con-
siderably longer than they had expected to.

A LARGE PERCENTAGE OF the subscribers to
this new publication' have, at the editor’s special
request, merely subscribed ‘“tentatively.” That is to
say, their subscription, while bona fide enough, was
not accompanied by cash in advance because at the
time their subscriptions were solicited it was not sure
that this journal would be sufficiently self-supporting
to warrant its publication; and, consequently, we had
no positive assurance just when the journal would
appear.

For this reason there will be found with this issue
the usual form of subscription reminder which is per-
mitted to be enclosed with second-class matter. Please
fill out the form, giving your full address, and pin to
it a check and mail it as soon as possible to this office,
thus saving us further unnecessary work and expense.

A VERY LARGE AMOUNT of time, not to men-
tion much money, has been involved in the production



of this first issue, and while it is quite a little bit larger
than we had anticipated, it is believed that it contains
a very fair consideration of the medical aspects of
hyperthyroidism boiled down into such shape that it
will be both interesting and practically useful as a
work of reference.

SINCE THE SPOKEN WORD of a well wisher is
so very much more efficient a means of advertising
than all the letters or post cards of solicitation that
we might write, it is hoped that many of our new
subscribers who may appreciate just what is being
attempted by the publication of this series of mono-
graphs will speak of this to their colleagues and invite
their subscriptions. The subscription price, $3.00 per
year, is very close to “cost.”” We do not expect that
this will be a source of monetary profit, but we are
hoping indeed that this publication may add mate-
rially to the prestige of the institution from which it
emanates.

CRITICISMS REGARDING THE subject matter,
the method of arrangement for publication, or in fact
any comments of a constructive nature that may occur
to the reader will be very acceptable by us here in
the office, and we will look forward with pleasure to
many such comments.

THE NEXT ISSUE OF this publication is to be
called “Neurasthenia: An Endocrine Syndrome,” and
tlie manuscript for this monograph is virtually com-
plete at this writing. It is surprising how many facts
can be brought forward to connect the syndrome
known as ‘“nervous prostration” or ‘“neurasthenia”
with disturbance in thyroid, adrenal or ovarian endo-
crine function. Without a doubt neurasthenia has a
very important endocrine aspect and it will be the aim
of the editor to emphasize this aspect as may not have
nreen done in mediezal literature heretofore.

PLEASE USE THE FORM that is subjoined for
your convenience before this supplement disappears
and before a reminder may be necessary.

THE EDITOR.
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HYPERTHYROIDISM:
MEDICAL ASPECTS.

INTRODUCTION.

1.—PRELIMINARY REMARKS.

HE CONDITION known as hyperthyroidism is one

of the most common and most complex of the endo-
crine syndromes. It is also one of the serious problems
of medicine, for a study of the very extensive literature
on the subject quickly brings us to the conclusion that
there is much diversity of opinion in regard to the
origin, the clinical relations, and, especially, the treat-
ment of this disease.

Many writers still insist that the origin of this dis-
sease remains a mystery, though to my mind toxemia—
chemical, bacterial, endocrine or emotional—is the real
cause. Yet, as we shall shortly see, the complicated
associated factors are the chief sources of difficulty.
The complexity of this disease and the frequent stub-
bornness of its response to treatment—whether medical
or surgical-—makes the study of the subject so much the
more important. The fact that the prognosis is not
good and that radical cures are by no means the rule,
should be an incentive to the rank and file of the profes-
sion—the ones, by the way, who see the most cases of
hyperthyroidism—to study this subject still harder.

The suggestions in regard to treatment differ widely.
Some advise sedative drugs, others alteratives, still
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2 HYPERTHYROIDISM

pthers urge destructive measures as the X-ray, radium,
or injections of boiling water or a solution of quinine
and urea hydrochloride. Many other forms of treat-
ment are recommended and an increasing number, like
myself, insist upon a comprehensive routine which
will neutralize not merely the thyroid dyshormonism,
but simultaneously will care for all forms of toxemia,
regulate the diet and alimentary conditions, and control
the associated disturbances whether causative or re-
sultant.

Two widely separated fundamental ideas will be
found each with its adherents urging his particular
viewpoint. The surgeon, on the one hand, cannot see
eye-to-eye with his medical colleague, while many a
statement in the literature emphasizes the superiority
of the medical as compared with the surgical treatment
of hyperthyroidism, taken as a whole.

One paper which I recently noticed apparently set-
tled the matter of treatment very briefly. This writer
says: “Treatment is in a word, of course, surgical.”
While on the other hand, in a discussion of a series of
papers on goitre read at the American Medical Associa-
tion, New York Session, June, 1917, Dr. Solomon Solis-
Cohen, of Philadelphia, made the following statement:
“Contrary to surgical opinion, I continue to believe that
goitre in exophthalmic goitre being only an incident
and not the main factor, should not be treated surgic-
ally except in a small proportion of cases—less than
10 per cent. But when the goitre is itself the disease,
when the pathological change in the thyroid gland con-
stitutes the main lesion, then the only right way to deal
with it is to get rid of it by excision or ligature. Should
toxic symptoms develop in these cases, then the indica-
tion becomes still more urgent to remove the goitre
because that is the source of evil.” This is the ideal
viewpoint and altogether commendable, and coincides
with the remark of another Philadelphia physician, A.
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B. Webster, who wisely said: “Surgery has gone mad
in treating end-results and not dealing with the pri-
mary cause.” At all events, this monograph is con-
cerned with the medical aspects only.

I have gathered many opinions into these pages, some
of them are vitally important and altogether practical,
while others are incidental and of adjuvant helpfulness.
A study of the literature indicates that this subject has
had a more scientific and extensive development in the
past decade than in all the years since Parry made a
report of his first case seen in 1786, and it is confidently
believed that the successful control of hyperthyroidism
will come only when all the various aspects of this
disease are known and aggressively treated.

The technicalities of the physiology, histology and
pathology of the thyroid properly are left to the text-
books, where the subject is very fully considered. For
concise, well-arranged and splendidly illustrated infor-
mation the reader is referred to Crotti’s monumental
work. The records of the clinical and experimental
work of McCarrison in India is very valuable, and men-
tion should be made also of Bram’s very recent book.

2.—TERMINOLOGY AND SYNONYMS.

The word ‘“hyperthyroidism,” as used in this mono-
graph, is intended to denote a condition or symptom
complex dependent upon or related to an excessive func-
tional activity of the thyroid gland. It does not neces-
sarily mean exophthalmic goitre, though it is a funda-
mental part of this disease, nor does it solely indicate
the serious thyrotoxic cases which we occasionally see.

There are several other names for this disorder, and
they should be mentioned here if only to show why they
are not used instead of the term that it is proposed to
use exclusively in these pages. The syndrome first dis-
cussed by Jacob Parry of Bath, England, as far back as
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1786, is now connected with hyperthyroidism; but
hyperthyroidism is not necessarily Parry’s disease.
The same is true of the syndrome of Graves or Base-
dow, which, in this country at least, is most often called
exophthalmic goitre. Hyperthyroidism is present in
exophthalmic goitre, but it must be emphasized that
many hundreds of cases of hyperthyroidism show
neither exophthalmos nor goitre. As a matter of fact,
enlargement of the thyroid only occurs in about one-
fourth of all cases; and ocular protrusion in a still
smaller proportion.

As I see it, hyperthyroidism is a fundamental endo-
crine-metabolic disorder, while the exophthalmos and
the goitre may be clinical results of it, the latter show-
ing itself earlier and more routinely, and the ocular
manifestations being found usually only in a certain
class of severe cases.

The word “dysthyroidism” is used quite commonly
and many early writers evidently intended it to mean
hyperthyroidism, but to my mind this is not an advis-
able term, for dysthyroidism refers to perverted thy-
roid function, or dysfunction of the thyroid, and natu-
rally this should include hypothyroidism, the instabilité
thyroidienne of Léopold-Lévi (a condition in which the
thyroid function varies periodically from insufficiency
to excess) and, of course, hyperthyroidism.

The term “basedowefied goitre’” is occasionally seen,
especially in Continental literature, where the German
name clings to this disease. By this is meant a simple
goitre which has developed a train of hyperthyroid
symptoms—a superimposed Basedow syndrome.

The word “thyrotoxicosis,” mentioned above, is cer-
tainly correctly applicable to serious cases of hyper-
thyroidism, but it has come to indicate chiefly the max-
imal form of intoxication of thyroid origin, and is more
usually connected with the disease known as “toxic
adenoma of the thyroid” than with the condition which
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we have in mind when the word “hyperthyroidism” is
used. Adenomata, or real tumor growths of the thy-
roid, usually cause a condition of hyperthyroidism, but
the pathology is different and one of the great errors in
the finer diagnostics of dysthyroidism is the mistaking
-a simple enlargement or hyperplasia of the thyroid with
hyperthyroid symptoms for an essential tumor and
removing it, only to find later that the thyroid had been
a victim of extraneous circumstances which had been
ignored and were still irritating the remaining gland
tissue and causing a repetition of the same sort of
troubles.

“Toxic goitre” is another term which may mean both
of the previously mentioned conditions, and, to my way
of thinking, is a term to be eliminated from our liter-
ature, for an adenoma is indeed a source of toxemia,
and so is an abnormally irritated thyroid with a very
different pathological picture.

Finally, the term ‘thyroidism’” is sometimes im-
properly used in place of hyperthyroidism, when it
really indicates the conditions resulting from overdoses
of thyroid extract, and is not a real disease.




II
THE ETIOLOGY.

3.—FUNDAMENTAL CONSIDERATIONS.

WITHOUT A basic knowledge of the causes of hyper-
thyroidism and the numerous predisposing factors,
successful treatment is impossible. Since the etiology
of the disease is not simple, some writers still insisting,
like Hoover (1920), that its etiology is unknown, we
must collate every fact concerning the numerous con-
tributory factors, whether we may later pin the real
cause to one or more of them, or not. A quotation from
this writer is in order: “In expounding the medical
treatment of Graves’ disease, the first question to be
answered is whether or not there is a rational basis for
specific treatment. The etiology of this disease is
wholly unknown. The suspected etiology rests entirely
on fanciful speculation. No advocate for any kind of
treatment has thus far proposed to combat the etiolog-
ical factors, for the simple reason that the factors are
unknown.” _

The chief reasons for the difficulties encountered in
the control of this disorder, doubtless, are due to its
complicated etiology. Hoover is right about the ab-
sence of any basis for “a specific treatment” of hyper-
thyroidism, and so far as I know there never will be,
for there is no single uniform etiological factor as, for
instance, the plasmodium in malaria, or the specific
bacillus in typhoid fever. This complicates matters
and should serve to urge us on to broader knowledge
and the better service that this will make possible. But

6
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I disagree with this distinguished internist when he
states that ‘“no advocate for any kind of treatment has
thus far proposed to combat the etiological factors,”
for 1 know of at least one who has advised just this
thing many times!

As I see it, there are three clearly established classes
of causes—toxic, endocrine and emotional. Perhaps
the one term “toxemia’” might cover all of these three
forms; for undoubtedly dyscrinism, no matter what
may be the cause, involves changes in the character or
the amount of the endocrine products and this virtually
amounts to a toxemia, since abnormal amounts of a
useful product may act as poison. The same is true of
the emotional basis of hyperthyroidism, for here it
seems that the abnormal chemistry automatically
brought about by fear, rage, or any other emotion,
amounts virtually to a subtle form of toxemia.

4.—PREDISPOSING INFLUENCES.

For the sake of completeness, some of the older data
which is to be found in all textbooks, must be briefly
mentioned here:

Hyperthyroidism is essentially a disease of women,
and too, of young women. From eighty to ninety-five
per cent of all cases occur in women, and the disease is
more often found during the period of reproductive
activity, being rare in older persons, and still more rare
in children.

The so-called “endocrinopathic inheritance,” so well
discussed by Timme, of New York, should always be
sought in the anamnesis of hyperthyroidism, and it will
surprise one how frequently there is a hereditary dis-
turbance of that subtle thing which I have called the
“physiological substratum’ which permits a given ex-
citing cause to initiate a hyperthyroidism in one indi-
vidual, whereas, the same circumstances, or perhaps
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even worse ones, make no impression whatever upon
another individual.

Heredity certainly plays a predisposing part, and
there are numerous reports of familial exophthalmic
goitre, including that of Harvier, of Paris, who reports
a case in a young man whose mother, grandmother, ma-
ternal aunt and also a paternal aunt all were ‘“Base-
dowians.” In his paper this author goes into the neuro-
pathic and hereditary aspects of this disease quite fully.

Bumsted states that the direct inheritance of hyper-
thyroidism itself is not so uncommon as is generally
supposed. He cites a case reported by Rosenburg, in
which the patient’s grandmother, father, two aunts and
two sisters had suffered from exophthalmic goitre, and
also Oesterreicher’s statement that in a family of ten
children, eight of them suffered from this condition.
Bumsted, himself, has had four sisters under his ob-
servation during the last five years. Two of them have
severe exophthalmic goitre, the third, early symptoms,
while the fourth manifested symptoms when she had
been for some time at home with her sisters after leav-
ing school. I have repeatedly found an overlooked sim-
ple goitre in a mother who has accompanied her hyper-
thyroid daughter to my office for consultation.

It is hard to separate emotionalism from heredity,
and perhaps, environment; but an emotional imbalance
certainly makes a fruitful soil for the development of
hyperthyroidism. Harry Campbell, of London, once
said: ‘“Many cases (of hyperthyroidism) occur in
those of a markedly neurotic degenerate type, and while
hyperthyroidism itself favors a condition of emotional
instability, it is equally true that the reverse is also the
case.” This matter is given further consideration else-
where in this monograph.

Location evidently predisposes to hyperthyroidism,
just as it does to simple goitre, though probably not in
the same degree. The causes for this probably are con-
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nected with the local food or water supply, and in this
connection the epoch-making studies of McCarrison, in
India, must be mentioned, and this officer complimented
for his excellent work and splendid book. The impor-
tance of his conclusions and their character are con-
sidered again under the heading of exciting causes.

Another interesting reference to the predisposing
influence of location upon the etiology of hyperthyroid-
ism is found in a paper by Yeardley, of Parkersburg,
W. Va. He states that hyperthyroidism is endemic in
his city, and that there must be a thousand cases of this
disease of a moderate type there. He adds: “How
widely it is distributed elsewhere, one is unable to say,
but that it is much more extensive than is commonly
realized, is a safe assumption.”

5.—THE PARAMOUNT IMPORTANCE OF
FocAL INFECTION.

The most common single cause of hyperthyroidism
undoubtedly is focal infection, especially of the struc-
tures near the thyroid gland. It seems that bacterial
toxemia not merely can arouse and irritate the thyroid
through the blood stream (and indirectly through the
adrenal mechanism, of which more later), but the
transmission of irritating substances through the
lymphatics is also possible, and many experiences of
my own, as well as a few reports in the recent litera-
ture, emphasize this. Bergh, of Christiania, reports
that in his own opinion the primary source of infection,
which most often causes the thyroid derangement re-
sponsible for the exophthalmic goitre, is in the tonsils,
nose, or throat. All of his own cases had this as a large
measure of the etiology. He cites S¢lling’s report on
ninety-seven cases, no less than sixty of which dis-
played a tendency toward infectious sore throat. In
gixty-two of these ninety-seven cases, the hyperthy-
roidism began evidently as a local process in the thy-
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roid. This sustains Bergh’s assertions that chronic
catarrh of the nasal mucosa is not a superficial harm-
less thing, but may spread along the lymphatics to the
thyroid.

Pietrowicz, of Chicago, reports fifty-two cases of
hyperthyroidism, forty-nine of which happened to be in
women and three in men. A hereditary influence was
noticed in five, on the mother’s side. In fifty-two of
these patients, i. e., every one of them, some infection
of varying degree was present in the mouth, tongue,
teeth, nose, tonsils, pharynx or larynx, and in thirty-
five of this group, when the infection prevailed on the
right side, the right lobe of the thyroid was found to be
more enlarged than the left, and in ten of them, in
whom the seat of infection was left-sided, an enlarge-
ment of the left lobe of the thyroid was noticed.

Tonsillitis is among the commonest of the causes of
hyperthyroidism and, in no case of this disease, no
matter how serious or insignificant it may seem to be,
should careful study of the tonsils be omitted, not
even if the history is negative and the patient assures
us the tonsils have been removed or that nothing is
wrong with them in this respect. Crypt infections of a
chronic type without the acute flare-up of tonsillitis are
almost as important as these more active infections.
In my own estimation, the acute conditions are not
much more vitally important or more fundamentally
serious causes of hyperthyroidism than the chronic
semi-inactive conditions. In both instances, surgery
is the best treatment, and whenever I am asked if I be-
lieve in surgery for hyperthyroidism, I am always will-
ing to say: ‘Yes, of the tonsils, if necessary!” Else-
where attention has been called to a case of mine in
whom tonsillar infection was but one of a series of in-
fective foci.

The importance of studying bacterial toxemia is
forcefully emphasized by Meredith, and its early con-



FOCAL INFECTION 11

trol made an important part of the treatment of hyper-
thyroidism. An interesting illustration of this relation-
ship is given by Barber, of Guy’s Hospital, London, who
records a case of a girl aged twenty-one, who had a
hyperthyroidism associated with urticaria of eight
years’ duration. The condition was attributed to a
chronic toxemia, probably of streptococcic origin, and
this impression was confirmed as a complete cure of all
the difficulties followed the removal of infected tonsils.

The ear, nose, and throat specialist has plenty of
opportunity to find a latent, early hyperthyroidism as a
complication of the conditions which interest him espe-
cially. There are many recent papers on this subject,
a notable one being that of Squier. Infections of the
naso-pharyngeal fossae and the related sinuses, includ-
ing the eustachian tube and the middle ear itself, are
among the most frequent causes of this disease. To
put it succinctly, the study of the etiology of hyperthy-
roidism begins with a search for foci of bacterial in-
fection, especially in the head.

Another common and similar cause is pyorrhea and
sub-dental infection. Florence A. Stoney, of Bourne-
mouth, in her essay, reports her war-time experiences
in full confirmation of this. It is bad practice to leave
such oral sepsis alone, “while the more needful therapy
is inaugurated.” Both measures are needful and rarely
is it impossible to attend to both at the same time.

In this connection a paper by Sloan, a Cleveland sur-
geon, is of interest because this writer, having studied
the case histories of a number of patients suffering
from recurrences, has come to believe that in many
instances, if not always, the exciting cause of the exoph-
thalmic goitre and of its recurrence, will be found to
be an infection—usually focal in character—which
must be eradicated before cure is possible. He goes on
to say: ‘“When the removal of the maximum amount
of the gland does not cure, then the exciting cause must
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be sought and removed as any otherwise existing focal
infection will continue to stimulate the remainder of
the gland.” Of course this looks all very well in print,
but is not very pleasant for the patient. Why not seek
and remove the existing focal infection before remov-
ing even a minimal part of the gland?

Bronchitis, an old pleurisy, and pulmonary troubles,
are just as likely to cause hyperthyroidism, provided
the ‘“physiological subsjr:ratum” previously referred to
is favorable. One of the greatest obstacles to the cure
of hyperthyroidism is tuberculosis, and vice wversa.
This aspect of the subject is taken up later.

Any other infection, whether it be near or remote
from the thyroid, may aggravate it intensely. Pelvic
infections must be controlled—endometritis is a dis-
tinct factor, either etiological or aggravating. An in-
fected prostate more than once has caused a most un-
favorable thyroid response. The chronic alimentary
infections that are overlooked so often produce abnor-
mal protein toxins, which must be considered in this
connection. Sir Wm. Arbuthnot Lane, of London, while
laughed at by some for his leaning towards short-cir-
cuiting on the colon, reports case after case of hyper-
thyroidism entirely cured by his surgical intervention.

The therapeutic value of the Bulgarian organisms in
hyperthyroidism is probably due to their “friendly”
control over the putrefactive bacteria so common in the
lower bowels, and this explains the good results re-
ported from this measure (see under ‘“Treatment”).
Space forbids more than a reference to cholecystitis,
appendicitis and colitis as associated factors in the
hyperthyroid syndrome; and we will not stop to discuss
whether they are predisposing or exciting causes.

An old typhoid may underlie exophthalmic goitre—
and it may be found that a gall bladder for years has
been harboring these organisms with little or no indica-
tion of this chronic infection, but that the slow bacterial
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toxemia is the elusive factor at the bottom of an obsti-
nate dysthyroidism.

Still one other chronic and protein infection must be
given considertaion in this connection. The importance
of syphilis as an underlying cause of thyroid disorder is
often entirely ignored. The subject is treated edito-
rially in the Medical Record from which I quote: “Care-
ful students of exophthalmic goitre, which is a condi-
tion of interest alike to ophthalmologists, neurologists,
internists, surgeons, gynecologists, and endocrinolo-
gists, will be surprised, perhaps, to hear that it is often
of syphilitic origin. Certainly the two have usually
been kept apart in practice and theory as well, although
Levy-Franckel assures us that since 1911 evidence of
the association of the two diseases has been accumulat-
ing. Before that date Pierre Marie had noted the oc-
currence of syphilis in a number of subjects with
Graves’ disease. In 1911 the late distinguished Profes-
sor Gaucher, in association with the author, announced
that sufferers from the latter malady might benefit by
anti-syphilitic treatment. Sainton, and later Schul-
mann, noted that familial and conjugal cases of Graves’
disease were sometimes due to the underlying syphilis
shared by the subjects. It was probably not an entire
coincidence that in these syphilitic goitrous subjects
severe specific lesions had existed in the vicinity of the
thyroid—mouth, throat, and rhinopharynx. The near-
ness here is not sufficient to suppose any extension to
the thyroid gland, so that the connection is obscure.
The gland is usually involved in the second year of the
disease, although in some cases tertiary syphilis has
preceded the lesion. Save for the possibility of specific
thyroiditis in a few cases, the pathology is obscure.
Apparently specific thyroiditis has never been known to
cause typical Graves’ disease, though quite recently the
affection has been described in heredosyphilitics. The
most striking fact is this, that while in ordinary Graves’
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disease iodides are contraindicated because of the state
of hyperthyroidism, in the luetic variety this drug does
good. Another is the general statement that in certain
cases of tabes, exophthalmos has been a forerunner.”

Pfeiffer, of Dijon, records three cases of serious
hyperthyroidism in which there was an emotional cause
which sufficed to produce a permanent anatomical
change. All three of his cases were accompanied by an
important factor—an active syphilis—and Pfeiffer is
convinced that the cause of exophthalmic goitre of so-
called emotional origin occurs in a syphilitic soil. This
is rather a serious judgment to make, especially as he
records only three cases, but it is mentioned to empha-
size the necessity for considering lues as a possible fac-
tor in these cases.

Acute infectious diseases are possible exciting causes
of hyperthyroidism. I must call attention here to a fact
which I have not seen in the voluminous literature on
this subject—that in the history of the patient with
hyperthyroidism, it is virtually the rule to find that in
childhood, or later, the patient has suffered from whoop-
ing cough, measles, mumps, scarlet fever, pneumonia,
or other of the acute infectious diseases. These, I be-
lieve, do play some part, however slight, in the prepara-
tion of the ground for the development of hyperthyroid-
ism, for the thyroid gland undoubtedly is an important
element in the organism’s defense against toxemia as
well as a vital part of the immunizing mechanism as
originally shown by the illustrious Sajous. With such
an important rile in these two related conditions, it is
easy to see why the thyroid may have become crippled
and fundamentally altered in such a way that a later
toxic or infectious strain upsets it altogether. Then,
too, anyone of these acute diseases may be the chief
exciting cause of hyperthyroidism, and there should be
no need to quote almost scores of references to this
effect. However, Todd, of London, calls attention to
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the occurrence of hyperthyroidism as a sequel of in-
fluenza. He observed sixteen cases in a group of about
1,500 cases of influenza, five of which, having been quite
marked, are recorded in detail. The thyroid signs and
symptoms first appeared at times varying from the
sixth to the twenty-first day of the illness, and in all
but one fatal case they developed during convalescence.
Their onset was sudden in all of Todd’s cases, though 1
have seen several frank cases which developed grad-
ually some little time after the active influenzal infec-
tion. The importance of the condition rests largely
with the early recognition of the thyroid involvement
of minor grade, for as Todd remarks, the condition re-
sponds favorably to a prolongation of the all-essential
period of convalescence, whereas, if such were not pro-
vided, the cases might well have formed one of the
groups of so-called “irritable heart.”

6.—THE EMOTIONAL BASIS.

The aspects of hyperthyroidism that are related to
the emotions are as prominent as they are important.
Emotional instability practically invariably is a part
of the syndrome, and it is one of its earliest manifesta-
tions. One cannot study this disease properly without
a full knowledge of this phase of the etiology of this
disease, nor can one treat hyperthyroidism successfully
without taking this carefully into consideration.

Certain individuals of the emotional type—those
high-strung persons who are unduly susceptible to all
sorts of external impressions—are fit subjects for the
development of hyperthyroidism. Fear, the tendency
to worry, an unstable temper, and strain, physical, as
well as mental, are predisposing causes. I admit that
I do not know whether these factors favor a condition
of hyperthyroidism or whether it is not a latent ten-
dency to thyroid instability which favors the funda-
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mental changes in the emotional balance and makes
these persons especially emotional or temperamental.
Suffice it to say that these two conditions—hyperemo-
tivity and hyperthyroidism—are related very closely.

Quoting from a recent paper by Sajous: “As every
clinician knows, many cases of exophthalmic goitre are
due to terror or severe fright, particularly when asso-
ciated with traumatism ; also profound grief, violent ex-
citement, rage, etc. There is no doubt that fright alone
may cause the disease. In a case personally observed,
the active symptoms of the disease began one week after
an accident—the sudden fall of an elevator down eight
stories without causing the previously-well male vic-
tim any physical injury, the elevator being supplied
with a safety air cushion. In another, the patient, after
an automobile accident, entailing only great fright, suf-
fered, when almost well after treatment, a recurrence
of all her symptoms as a result of another, though less
serious, automobile accident. As Cannon, of Harvard,
well states, ‘Any high degree of excitement in the cen-
tral nervous system, whether felt as anger, terror, pain,
anxiety, joy, grief, or deep disgust, is likely to break
over the threshold of the sympathetic division and dis-
turb the functions of all the organs which that division
innervates’ (one of which is the thyroid gland). They
entail also in the light of Crile’s work a physical ex-
haustion of the cerebral nerve cells, the cell bodies of
which show marked chromatolysis. We are evidently
dealing, then, with a toxemia due to impaired metabol-
ism in these cells giving rise to toxic wastes which pro-
voke excessive thyroid activity.”

In one of his numerous papers on the various medical
aspects of hyperthyroidism, Bram, of Philadelphia,
states that, “There is a remarkably clear indication that
traumatic shock or fright is capable of bringing on
Graves’ disease in persons previously possessing perfect
health. In one of my cases, a man was seated in his
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back yard reading a newspaper one fine, warm day,
when a ‘friend’ suddenly approached from the rear and
poured a cup of ice water down his back. The sudden
fright resulted in a well-marked picture of hyperthy-
roidism two months later. In another case, the syn-
drome asserted itself some weeks after extreme worry
over the death of a mother; in another (a woman of
fifty), the symptoms gradually appeared after a train
accident.”

I also have run across many cases in which the emo-
tional or psychic etiology was clear. One man, pre-
viously perfectly well, woke up about four o’clock one
morning in San Francisco and found the city falling
around him. By ten o’clock he had acute exophthalmic
goitre, with an exophthalmos that was as startling as
it was sudden. Another case in a young woman was of
especial interest to me because of the circumstances.
She was riding in the open end of a Pacific Electric car.
The car was run into by a truck and one of the iron bars
at the side of the car was broken loose and struck her
nose, breaking it. The nose was healed, but to this day
she has a condition of hyperthyroidism, which only re-
sponds temporarily to treatment. My interest in this
case was that of a medical expert, and I gathered to-
gether such an array of information that the surgeon
evidently advised the Company to pay rather than
fight, because the woman received satisfactory dam-
ages.

I recall also another case, referred to me by a Los
Angeles physician, of a young woman who, after work
one evening, was ardently discussing some matter, and
happening to have her back to the edge of the porch,
she stepped backwards rather suddenly, and fell two
feet to the ground. Ordinarily, she would have merely
suffered from a slight bump, but in her instance, a
hyperthyroidism of such severity was initiated that all
of the treatment of several physicians failed to control
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it, and she died within a few months as a result of the
heart effects.

“Fright, intense grief, and other profound emotional
disturbances have been recognized as causes of this
pathological condition, but I do not think that sufficient
attention has been paid to the very close connection
between the chronic symptoms of Graves’ disease and
the more immediate effects of terror. The description
given by Darwin and Sir Charles Bell of the condition
of man in intense fear almost might have been written
with regard to a sufferer from this disease. The heart
beats quickly and violently so that it knocks against the
ribs. There is a trembling of all the muscles of the
body. The eyes start forward, and the uncovered and
~ protruding eye-balls are fixed on the object of terror.
The surface breaks out into a cold, clammy sweat. The
intestines are affected. The skin of the face is flushed,
down over the neck to the clavicles. . . . Of all the
emotions, fear is the most apt to induce trembling.

“Such being the condition resulting from severe ter-
ror, we have only to imagine the condition to become
prolonged by a failure of the nervous system to recover
its balance and right itself, and we have a more or less
complete clinical picture of Graves’ disease. We have
all the well-known symptoms—trembling, palpitation,
flushing, sweating, exophthalmos, relaxation of the
bowels. There is no information that I know of in re-
gard to the enlargement of the thyroid gland under the
influence of profound emotional disturbance. All one
can say on that point is that the enlargement which
takes place in those cases where the symptoms develop
rapidly after such disturbance makes it probable that
this is actually the case. If this be so, we have had
associated with one another, probably as long as the
human race and its ancestors have existed, the symp-
toms which we find in Graves’ disease. The existence
of a certain abnormal condition of the nervous system
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once having been established, we know how, in tjme,
it becomes dissociated from its existing cause, rises to
independence as a disease in its own right, and may
require only a minimal incitement to set it off. In many
cases the disease is started anew by severe mental
shock; probably in a good many more it ig the expres-
sion pf an unconscious memory of the individual of
some such shock in an ancestor.”

The exigencies of the Great War enabled us to con-
nect the emotional cause with the thyroid effect in many
hundreds of cases, and many reports, both scientific in
the medical literature, and of news value in the dis-
patches, show how frequently hyperthyroidism was
related to emotional stress. Brooks, speaking of the
information derived from studying numerous soldiers,
says: “Very closely associated with these definitely
circulatory symptoms are those of dizziness and faint-
ing. Commonly these attacks are accompanied either
by a marked paling of the face or by a marked hyper-
emia. Such attacks are directly precipitated by exer-
cise or by emotional stress, such as, for example, occurs
during a physical examination. Next to the tachy-
cardia, the manifestations which seem most striking

. are numerous evidences of emotional instability,
which is an invariable accompaniment of the disease.
Irritability of temper, headaches, and insomnia are al-
most constant, and during aggressive periods an intense
feeling of fear, apprehension and terror, often quite
- beyond the control of the patient, is manifest.” He
then goes on to call attention to the fact that these out-
bursts of emotionalism are followed by a state of great
exhaustion almost amounting to prostration.

Again, Florence A. Stoney, who served her country so
well in the capacity of a Roentgenologist, in a conclu-
sive paper “On the Connexion between ‘Soldier’s Heart’
and Hyperthyroidism,” makes this statement: “We
know that the thyroid is excited by mental stress and
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danger, fright being a not infrequent cause of the onset
of hyperthyroidism. Such conditions are produced in a
very severe degree by the war strain—by the responsi-
bility, the danger, the noise, sudden explosions near by,
with the accompanying horror and nervous shock, and
the constant strain on the attention, added to severe
physical strain. History tells us that for years after
the Franco-German War the people who remained un-
der the German heel in Alsace-Lorraine were, to a
marked extent, subject to exophthalmic goitre. There
are many cases of shell shock which show no signs of
Graves’ disease, and where one can only suppose the
thyroid has not been adversely affected ; but other cases
show symptoms of hyperthyroidism definitely dated by
the patient as commencing only after one such definite
shock, or after the burial by an explosion.”

Early in 1916, before very much had been written to
connect D. A. H., and other martial cardiac conditions
with the endocrines, the editor of The Prescriber (Edin-
burgh), invited me to express my ideas on the subject,
and in my paper, “Shell Shock and the Internal Secre-
tions,” I paid special attention to the emotional basis
of endocrine dysfunction, connecting it with hyperthy-
roidism and the consequent overstimulation and deple-
tion of the adrenals. I referred to Rénon’s paper, in
which he described a symptom complex, which is due to
Uangoisse de guerre, and this I definitely connected
with dyshormonism in the following statement:
“Among the usual symptoms enumerated by Rénon
as being due to this ‘war neurasthenia’ are several
which can be quickly connected with the endocrine
organs. A progressive loss of weight is the rule—the
glands of internal secretion control both nutrition and
growth; the temperament is changed and the disposi-
tion becomes uncertain—mental instability and inac-
tivity are commonly connected with ductless glandular
dyscrasias; arterial tension is reduced—common both
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in pluriglandular insufficiency and in hypoadrenia;
dermography is reported to be nearly always present—
one of the typical manifestations of severe adrenal de-
pletion is the dermographic sign first mentioned by Ser-
gent, and called by him la ligne blanche surrénale. 1
cannot but believe that the most constant single factor,
and one that is quite susceptible to treatment, in ‘shell
shock’ or ‘war neurasthenia,’ is a pluriglandular dys-
function.”

Among scores of more recent communications upon
this aspect of hyperthyroidism, especially in the French
and British medical literature, the paper of Etienne and
Richard is of especial interest. These physicians were
in the city of Nancy while it was subjected to repeated
violent bombardments from the big German guns and
aeroplanes. This enabled them to study the effect upon
the endocrine glands of emotional stress. In two
women of 24 and 34 respectively, exophthalmic goitre
developed in an acute form with high blood-pressure.
In two other young women the blood-pressure was be-
low normal. These writers note further that in some
women menstruation was arrested by a bombardment;
glycosuria was brought on in other cases. In one man
of 36 symptoms of Addison’s disease appeared, and
these were followed by the symptoms of exophthalmic
goitre. These latter symptoms subsided in three
months, but the Addisonian symptoms persisted to a
fatal termination in about eighteen months from the
first signs of trouble. The nervous crises that were
found in this case had appeared first after the destruc-
tion and bombardment of La Courneuve, near Paris.
In four days the skin showed bronzing with patches of
pigmentation of the mucous membrane, rapid pulse and
low blood pressure. This case corroborates the possi-
bility of an emotional origin of Addison’s disease, and
has been demonstrated for many cases of exophthalmic
goitre under similar stress. In two other cases Addi-
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son’s disease became superimposed upon a preéxisting
exophthalmic goitre. Hyperthyroidism of emotional
origin may develop under the influence of adrenal
hyperfunctioning, but it can also develop with hypo-
adrenia, and an adrenal difficulty may complicate a
hyperthyroidism.

With the foregoing in mind, it is interesting to recall
the experimental work of W. B. Cannon, of Harvard,
on the innervation of the thyroid gland. Cannon and
his associates succeeded in transplanting the ends of
certain nerves so that certain stimuli would be contin-
ually passing through the thyroid, which, under ordi-
nary circumstances, would have gone elsewhere. From
the results of these numerous experiments he concludes
that the nerves distributed to the thyroid cells belong
to the sympathetic and not to the vagus supply, and that
their effects are not indirect through alterations of the
blood flow; indeed, that they are true secretory nerves.
The thyroid gland is subject to that division of the
nervous system which is brought into action in emo-
tional excitement. After having made the above quota-
tion, Lichty, of Pittsburgh, shows that the experiences
in the recent Great War go far in confirming the work
of Cannon. This explanation of Cannon’s work points
the way definitely from etiology to a rational treatment.
It implies a condition of imbalanced nervous function
which must be restored. This is a decidedly medical
condition, and no one unto this day has better outlined
such a medical treatment than S. Wier Mitchell, of
Philadelphia, in his “rest cure.” The possibility of
restoring nerve function and mental balance by proper
application of the principles laid down by Mitchell is
beginning to be recognized by all.

This explains why so many cases of hyperthyroidism
in women who have to take care of their homes and
families do not benefit from ‘“‘the rest cure”’—they can-
not rest. If they stay at home their children and home
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cares keep them continually on edge, and if they go
away they are in a perpetual state of fear and worry
about their children, their husbands or their affairs.
This is another very good reason for my somewhat
pessimistic attitude as outlined in the chapter on Prog-
nosis (Sec. V.).

Before closing this chapter, some reference must be
made to the excellent remarks of Sajous upon the
fundamental chemical causes brought about by emo-
tional difficulties. In his presidential address before the
American Therapeutic Society (1919), he asks: “Why,
with the excessive stress due to fear, rage, etc., once
terminated and entirely appeased, does the morbid
process continue? Why do all the morbid symptoms,
particularly those of nervous origin, persist?’ He then
goes on to explain that this is due to a vicious circle.
The thyroid, powerfully stimulated to react against the
intoxication, itself becomes a destroyer of the nerve
cell. This becomes intelligible when we recall that be-
sides the chromatin, the nerve cell is likewise rich in
fatty substances, lecithin (containing stearic, palmitic
or oleic acid), in particular. If we now recall the
familiar fact that thyroid gland first attacks fats,
breaking them down sooner than any other tissue, we
can realize why it is that excessive thyroid activity so
actively disturbs the nervous system. Briefly, a severe
mental stress, fear, rage, deep grief, etc., causes exces-
sive catabolism in the nerve cells, and the excretion by
them of highly toxic wastes, including neurin; these
poisons by provoking a defensive reaction of the thy-
roid, cause it to break down fats, including the fatty
components of the nerve-cells, thus establishing a
vicious circle, by perpetuating the catabolism of these
cells and the formation of poisons. This accounts for
the severity of such cases, unless they are treated, not
symptomatically, but in such a way as to arrest the ex-
cessive thyroid activity.
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7.—ASSOCIATE ENDOCRINE DISORDERS.

The well established fact that the glands of internal
secretion are intimately related to one another predi-
cates a pluriglandular syndrome in hyperthyroidism,
and an extensive clinical experience establishes this be-
yond all question. I have never seen a single case of
hyperthyroidism without an associated dyscrinism of
varying extent and seriousness. Fortunately, my own
experience is amplified by many hints in the literature.

The thyroid gland exerts an influence upon all of the
organs of internal secretion, including even the liver
and the duodenum (secretin). This ‘“keystone of the
endocrine arch,” as the thyroid has been aptly called,
also is influenced by the other endocrine glands, includ-
ing the pancreas, parathyroids, pituitary, thymus, adre-
nals and gonads.

The Pancreas. There is a good deal of evidence to
indicate that the pancreas and thyroid evidently pro-
duce antagonistic hormones. The thyroid inhibits the
pancreas and vice versa. Parenthetically it will be re-
called that the Langerhansian (pancreas) endocrine
principle has been called by Gley, Schaefer and others,
an ‘“antihormone,” for it is ‘“a brake to the sugar
mechanism,” as von Noorden says, and does not “arouse
or set in motion.” In hyperthyroidism there is an in-
crease in the blood sugar and occasionally even glyco-
suria. In the opposite condition, myxedema, the pan-
creas is allowed full sway and makes this privilege
manifest by conferring a high degree of sugar toler-
ance upon the individual with this disease. In experi-
mental thyroidism, produced by feeding thyroid glands
to rats, the inhibiting action of the thyroid principle on
the pancreas became evident, following microscopic
section of the latter. It was noted that the alveoli be-
came smaller and the cells themselves were reduced in
size and contained many mitotic figures. These findings
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promptly disappeared, however, when the thyroid
treating was discontinued.

The Parathyroid Glands. The parathyroid glands
are closely related to the thyroid, both anatomically and
physiologically. Their proximity to the thyroid places
them under pressure when that gland enlarges and
symptoms of parathyroid disorder may result, such as
a tendency to tetany, tremor, and a defective calcium
metabolism. No doubt a parathyroid atrophy can re-
sult from pressure, but there may be similar symptoms
when the thyroid enlarges in hypofunction. The
physiological relation is shown by the fact that thyroid
therapy relieves or, at least, improves tetany, which is
one of the most usual findings of hypoparathyroidsm,
although parathyro-thyroid therapy is still better.

The Pituitary. There is a very real but somewhat
variable functional relation between the thyroid and
the pituitary glands, but whether this could be called an
antagonism or not, is hard to say. As a matter of fact,
the dual function and structure of the pituitary body
complicates our study of this subject. However, it is
known that the pituitary enlarges in hypothyroidism,
and further, that an extract of the posterior pituitary
lobe (Liquor Hypophysis—U. S. P.) has been given by
able physicians with considerable success in hyperthy-
roidism. When we remember that the thyroid and
pituitary—especially the anterior lobe—are vitally con-
cerned in the sexual development, and that atrophy of
either gland causes many similar symptoms, we are
bound to consider their early service to the organism as
that of synergists, as they undoubtedly are, in many
respects, the exception being, perhaps, in blood pres-
sure control. Pituitary dysfunction may result in
hyperthyroidism, though rarely, and acromegalia, a
condition connected with hyperfunction of the pituitary
body, may be accompanied by symptoms very similar to
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hyperthyroidism and probably the symptom complex
is due to a combination of these two disorders.

The Thymus. In many cases of hyperthyroidism an
area of dullness will be found in the region of the sec-
ond and third chondrosternal junction, that is, the
thymus gland, which lies below the upper part of the
sternum, is enlarged or hyperplastic. A good deal of
theorizing and writing has been done to explain this
enlargement, as well as to establish just what the nor-
mal function of the thymus really is. Sajous, of Phila-
delphia, believes that the thymus under the usual
thyroid stimulation produces phosphorus, which is car-
ried out by the leucocytes for the supply of the osseous
and nervous structures during the period of rapid
growth. It is well known that the thymus atrophies
or disappears entirely—there is some difference of
opinion as to whether it really disappears altogether—
in fairly early childhood, and by five or six years the
thymus is a negligible organ. It is possible that there
is a demand for the substances produced by the thymus
in conditions of hyperthyroidism and that the thymus
is aroused from years, perhaps, of drowsy inactivity
by the incessant demand caused by the excited thyroid.

Nordentoft, of Copenhagen, has been very interested
in the use of the X-ray in the treatment of exophthal-
mic goitre, and in a comprehensive paper on the sub-
ject lends special emphasis to the importance of the
consideration of the thymus aspect of this disease.
Discussions of the value of this method and its in-
fluence both upon the thyroid and thymus are made
elsewhere, but it should be stated here that many cases
can be gathered from the extensive literature in which
the symptoms of hyperthyroidism were present but the
thyroid was of normal size, while the thymus was very
much enlarged and marked improvement followed the
removal of the thymus, surgically, or by means of the
X-ray. This writer believes that the thyroid and thy-
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mus under other conditions seem to work in concert.
He quotes S¢lling’s postmortem examination of
eighteen cases dying with hyperthyroidism where a
persistent thymus was found in sixteen.

Aikins, of Toronto, has written a very interesting
paper upon exophthalmic goitre and in its course re-
fers to the condition which is described by the French
writers as “rejuvenescence of the thymus,” which ac-
companies hyperthyroidism in a large proportion of the
cases. Capelle and Bayer found a hypertrophied thy-
mus in forty-three out of sixty cases at autopsy, or
seventy per cent; Matti in seventy-five per cent out of
one hundred thirty-three autopsies, while Berry found
a hypertrophied thymus present in every case that has
come to autopsy by his hands. Klose goes so far as
to say that hyperthyroidism never occurs without en-
largement of the thymus, and several writers explain
the symptomatology of this disease not by disease of
the thyroid, but of the thymus, and Garré, who treats
the thymus in every instance, believes that it is largely
responsible for the difficulty; while Hart, another Ger-
man writer, agrees with this and believes that the
thymus itself is capable of causing the symptoms
usually ascribed to the thyroid.

Further experimental proof has been developed by
several investigators including Downs, of Philadelphia,
who produced experimental thyroidism in rabbits by
feeding thyroid gland, and reports that he found a
hypertrophy of the thymus in seven out of the nine
animals thus treated. Of course, this is only a brief
report, but taken in connection with other related
facts, it furthers the belief that the thymus-rest may
be stimulated to both hyperplasia and hyperfunction
either by the same factors which cause hyperthyroid-
ism or by the hyperthyroidism itself, thereby becom-
ing a real feature in the hyperthyroid syndrome.
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At any rate, numerous therapeutists reported their
favorable experiences with thymus irradiation in
hyperthyroidism, and this aspect of the subject is con-
sidered more fully in the chapter devoted to X-ray
therapy.

The Adrenals. The relationship between the thyroid
and the adrenal glands is another complex that is ser-
iously disturbed by thyroid hyperactivity. I have re-
peatedly called attention to the frequency of hyper-
adrenia in hyperthyroidism and believe that either the
factors which irritate the thyroid into excessive activ-
ity or the actual excess of the normal thyroid prin-
ciple, suffices to stimulate the adrenal glands abnor-
mally with a resulting irritability, sympatheticotonus,
and, later, adrenal depletion with its typical asthenic
syndrome. Experimentalists such as Herring and Hos-
kins have found that thyroid feeding causes a hyper-
trophy of the adrenal glands both in the cortical and
medullary portions. Herring’s experiments with cats,
which were fed on thyroid, showed adrenal hyper-
plasia with an increase of the adrenin content. An
application of this in practical form is found in the
Goetsch test, or the injection of adrenalin in sup-
posedly hyperthyroid cases, which is discussed else-
where.

It may be stated unqualifiedly that in every true case
of hyperthyroidism the patient is found to be over-
sensitive to adrenal activity. This adrenal aspect is
of great importance in such cases, the symptoms are
exaggerated by it, glycosuria may be brought on or
increased, and the local reaction to the epinephrin
sensitization test lingers over a longer period than in
normal cases.

A further hint of the possible relation between the
adrenal glands and the thyroid is the fact that not in-
frequently in hyperthyroidism there is a pigmentation
of the skin just as there is in Addison’s disease.
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The Gonads. The relation of the thyroid to the sex
glands and their function has already been touched
upon in several places, but is sufficiently important to
require some further consideration. It is well known
that the thyroid is responsible for the initiation of sex
function and that genital atrophy is one of the recog-
nized results of inactivity of the thyroid and associated
endocrine glands. The fact that hyperthyroidism is
essentially a disease of women points to a definite re-
lationship between this and ovarian function. It is
also a well-known fact that there is a predisposition to
the onset of hyperthyroidism at both puberty and the
close of ovarian function about thirty years later, as
well as a tendency to exacerbation of an already ex-
isting disease during menstruation and pregnancy. To
my way of thinking, there are two aspects to this par-
ticular relationship: On the one hand, the thyroid
gland may have to work overtime in order to attempt
to establish a more nearly normal ovarian function in
hypo-ovarism. Levi and de Rothschild refer to good
results in hyperthyroidism from the organotherapy of
an associated ovarian insufficiency. On the other hand,
there may be a condition of ovarian irritability, or,
as it has been called by Seitz, “ovarian poisoning,”
where the ovarian hormone is so depraved that it acts
almost as a toxin to the various responsive organs of
the body, and naturally this substance irritates the
thyroid as do any other poisons. Obviously these two
conditions are quite opposite from the standpoint of
etiology, as well as of treatment, and only by careful
consideration of the associated findings will a differen-
tiation be made.

Eastman, of Indianapolis, reports two cases connect-
ing hyperthyroidism with dysovarism. In one, with a
fibrocystic ovary associated with enlargement of the
thyroid gland, removal of the ovary and tube resulted
in relief from the hyperthyroidism. In the second case,
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one suffering with dysmenorrhea and menorrhagia,
with a normal pelvis and all the typical findings of
hyperthyroidism, removal of a part of the thyroid
gland relieved her menstrual as well as thyroid symp-
toms. He concludes that there is a close interrelation-
ship between the ovaries and the thyroid. According
to Eastman, the thyroid and ovarian secretions do not
supplement each other; they neutralize each other.

Tilmant, a French physician, reported a most un-
usual instance of familial hyperthyroidism evidently
based upon an ovarian foundation. He refers to a
family in which of the seventeen members, four of
the seven men and seven of the ten women have
goitres. In six of the women, symptoms of exophthal-
mic goitre developed as the monopause became in-
stalled or the ovaries became insufficient from other
cause. In all of the women the goitre subsided tem-
porarily during their pregnancies. One of the sons,
who had a goitre, married his cousin, who already
showed signs of hyperthyroidism, and their three
daughters have developed exophthalmic goitre, but
their three sons seem to be sound.

The fact remains that the ovarian aspects of thyroid
disease, including hyperthyroidism, are as worthy of
careful consideration and treatment from this stand-
point as the persistent thymus, and, unfortunately, I
have found many cases in whom the associated
dyscrinism had been ignored altogether.




III

THE SYMPTOMS.

8.—THE TYPICAL CASE.

THE SYMPTOMATOLOGY of hyperthyroidism has
been very thoroughly studied, no other clinical
entity boasting so large and comprehensive a litera-
ture. In considering the numerous symptoms, it is
necessary to emphasize the fact that the number and
character of these manifestations vary directly with
the extent of the hyperthyroidism; and this can range
from an insignificant hint of nervous and perhaps
cardiac irritability, especially under stress, to the typi-
cal cases of ultimate Graves’ disease. Perhaps it may
be of interest to quote just what Graves wrote many
years ago:

“A lady, aged 20, became affected with some symp-
toms which were supposed to be hysterical. This oc-
curred more than two years ago; her health previously
had been good. After she had been in this nervous
state about three months, it was observed that her pulse
had become singularly rapid. This rapidity existed"
apparently without any cause and was constant, the
pulse being never under 120, and often much higher.
She next complained of weakness on exertion and be-
gan to look pale and thin. Thus she continued for a
year, but during this time she manifestly lost ground
as a whole, the rapidity of the heart’s action having
never ceased. It was now observed that the eyes as-
sumed a singular appearance, for the eyeballs were
apparently enlarged, so that when she slept or tried

31
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to shut her eyes, the eyes were incapable of closing.
When the eyes were open the white sclerotic could be
seen to the breadth of several lines all around the
cornea.”

Quite the most thorough and voluminous reports on
this subject have emanated from the Mayo Clinic,
where H. S. Plummer and his associates on the Medi-
cal Staff have reviewed many thousands of cases. Ac-
cording to their findings, the general symptoms and the
order of their onset are as follows: Cerebral stimula-
tion; vasomotor disturbances of the skin; tremor;
mental irritability; tachycardia; loss of strength;
cardiac insufficiency; exophthalmos; diarrhea; vomit-
ing; mental depression; jaundice, and death.

It should not be necessary to extend these remarks,
for every textbook on medicine gives the subject full
attention, and the “four pathognomic signs’—exoph-
thalmos, goitre, tremor, and rapid pulse—are known to
every sophomore medical student. However, attention
is again called to the distinction already made between
exophthalmic goitre, or Graves’ disease, and hyper-
thyroidism. We will now proceed to the consideration
of the principal symptoms in the order of their clinical
importance.

9.—NEUROLOGICAL ASPECTS.

For a good many years exophthalmic goitre was con-
sidered solely as a nervous disease and rightly so,
since many of the symptoms are distinctly nervous in
character, if not in origin, as we know now. The re-
lation of the endocrine glands to the nervous system,
and especially the sympathetic system, is particularly
intimate, and in no condition is this better illustrated
than in the symptomatology of exophthalmic goitre.

Much of the following information is taken from a
paper by Lewellys F. Barker, of Baltimore, as I have
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yet to see a more concisely comprehensive statement in
the literature. Though we have to deal with an intoxi-
cation resulting from thyroid dysfunction, it is not sur-
prising’ that the syndrome has been and still is de-
scribed as a nervous disease since many of the
symptoms recognizable in this disease admittedly are
due to disturbances of the neural and psychic func-
tions. According to Barker, of the four cardinal
symptoms of exophthalmic goitre — tachycardia,
struma, tremor and protrusion of the eyeballs—no less
than three are due to abnormal innervations; and when
the host of less striking’' manifestations of the disease
are considered, it is clear that neuropathic and psycho-
pathic phenomena predominate. Even in the disturb-
ances often looked on as non-neural in origin—the
changes in the blood, the metabolic disturbances, the
disorders of endocrine glands other than the thyroid—
later there may be found to exist a neural link. At
any rate, at the present time, any study of the symp-
toms of hyperthyroidism, in addition to a study of
metabolism, involve an extensive inquiry into the do-
main of the pathologic physiology of the nervous
system.

Barker then divides the nervous manifestation under
three headings: (1) Symptoms referable to disturb-
ances of the vegetative nervous system; (2) Phenom-
ena referable to the peripheral neurons of the cerebro-
spinal nervous system, and (3) Phenomena directly
referable to the brain and spinal cord.

Before discussing these three classes of symptoms,
let us recall the list of symptoms of hyperthyroidism
as enumerated in Barker’s paper:

1. In the head and neck:
(a) Von Graefe’s sign.
(b) Dalrymple’s sign.
(¢) Protrusion of the eyeballs.
(d) Epiphora in some, dry eyes in others.
(e) Loewi’s phenomenon.
(f) Excess, or lack, of saliva.
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2. In the respiratory system:
(a) Asthmatic attacks.
(b) Dyspnea, or tachypnea.
3. In the circulatory system:
(a) Tachycardia.
(b) Pulsus irregularis respiratorius.
(c) Vasomotor angina.
(d) Subjective palpitation.
(e) Transitory changes in blood-pressure.
(f) Vasomotor symptoms, especially temporary crythe-
mas and dermographism.

4., In the digestive system:
(a) Gastrospasm and pylorospasm.
(b) Gastric hyperacidity or hypoacidity.
(c) Spastic constipation.
(d) Unmotived watery, painless, diarrheas and un-
motived vomiting.

5. In the urogenital system:
(a) Pollakiuria, polyuria and oliguria.
(b) Certain disturbances of menstruation and of lacta-
tion.
(c) Certain disturbances of sexual libido and potentia.

6. In the cutaneous glandular system:
(a) Profuse sweating (and Vigouroux’s sign, which is
probably dependent on it).

As a result of the work of the English physiologists,
Gaskell and Langley, we know that there is a double
innervation in all autonomic domains; each bit of in-
voluntary muscle and each secreting gland is con-
trolled by two sets of neurons, the two sets being ap-
parently reciprocally antagonistic in their effects when
stimulated. Thus, if one stimulates one set of fibers,
the heart-rate is accelerated; stimulate the other and
the heart-rate is slowed. Similar findings might be
cited throughout all the domains under autonomic con-
trol. Normally, there seems to be a fairly stable bal-
ance between the innervations of one set and those of
the other set of fibers, this balance being temporarily
and adequately upset from moment to moment by cer-
tain stimuli correspondent to physiologic needs.

The above long list is sufficient to convince us of the
prevalence of autonomic signs in this disease, but, of
course, all could not very well be present in the same
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patient. It will be remembered that the autonomic
or vegetative nervous system (which includes the sym-
pathetic and autonomic systems) innervates all the
smooth muscles, including the cardiac muscles, as well
as all the secreting glands. So any symptom in which
any of the above are disturbed must be considered as
in the domain of the vegetative nervous system.

In the second class mentioned above, phenomena re-
lated to the cerebrospinal peripheral neurons, one oc-
casionally finds that toxic-degenerative processes have
caused multiple neuritis, various palsies especially of
the nerves innervating the eye muscles and, rarely,
paralysis of Bell’s (facial) nerve. In discussing this,
Barker says: “What has always surprised me most
in the study of patients exhibiting exophthalmic goitre,
as far as the peripheral nerves are concerned, has been
the constant presence of extensive evidence of dis-
turbed function of the peripheral autonomic nerves in
contrast with the apparent absence of evidence of dis-

.turbance of function (except in rare instances) of the
peripheral cerebrospinal nerves.”

It is not believed that gross organic nervous lesions
of the brain and spinal cord (the third class mentioned
previously) often result directly from a thyrotoxic
cause, though the fine tremor so characteristic of
hyperthyroidism is presumed to be of cerebral origin.
Most interesting to every internist are the neurotic and
psychic symptoms manifested by patients with exoph-
thalmic goitre. The frequency of neurasthenic states,
of anxiety states, and of phobic and obsessional states
in patients suffering from the disease is notorious. In-
deed, it is on account of the symptoms of such states
that the patient most often applies, or is brought by
a member of the family, to the physician for relief.

Outspoken psychoses (maniacal, melancholic, par-
anoid) are by no means uncommon in exophthalmic
goitre, especially when there is a psychopathic hered-
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ity. Even in the milder cases, complaints of nervous-
ness, irritability, inability to concentrate, headache, in-
somnia, pains in the eyes, pressure in the head, throb-
bing of the vessels, internal quivering, hot flushes,
fatigability, dyspnea, anorexia and nausea are very
common.

10.—EYE SYMPTOMS.

The ocular symptoms of those cases of hyperthyroid-
ism properly classed as exophthalmic goitre are of un-
usual interest, and are included here, not because they
are expected in every case of hyperthyroidism, but be-
cause one cannot tell when hyperthyroidism merges
into the more comprehensive Graves' disease, unless
one is acquainted with these ocular symptoms.

Exophthalmos, or proptosis, is the first and basal
sign of exophthalmic goitre. The eye itself seems to
be pushed forward from its socket and when the at-
tempt is made to close it without special muscular
effort, it is seen that the lids do not fully cover the eye,
this condition being known as lagophthalmos. The
majority of the other signs follow sequentially. The
order in which the most prominent ones should be men-
tioned is: Exophthalmos, Dalrymple’s sign, von
Graefe’s sign, and Stellwag’s sign.

In the Dalrymple sign the sclera shows above and
below the cornea and more markedly and frequently
below than above. It may be absent above but present
below, or vice versa. It is distinctly a sign observed
in a condition of rest in the primary position of the eye.

The von Graefe sign is seen only when the eye is
moved from above downward, and is more marked in
all cases in movements below the horizontal. In order
to demonstrate this sign, the eye should be made to
move very slowly from above downward. This von
Graefe sign is the inevitable consequence of the exist-
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ence of the Dalrymple sign, even as the latter is the
necessary sequence of the ocular protrusion. The find-
ings in the von Graefe sign consist in the lagging of
the upper lid in relationship with the upper edge of
the cornea in motion from above downward. In health,
if the eye is directed upward and then follows an ob-
ject, say the finger, brought down slowly to the hori-
zontal meridian, the relationship of the upper lid to
the cornea is preserved constantly; but with the von
Graefe phenomenon the upper lid lags, and if there is
sclera showing between the upper lid and the cornea in
the position of rest, the band of sclera is seen to be
wider as the eye descends from above downward.

The Stellwag sign has been confused by some with
the Dalrymple sign. The sign is simply infrequent
winking, or nictitation, and is due, in all probability,
to the exophthalmos.

These and some other ocular signs are mentioned
in an excellent paper, ‘“Ocular Symptoms in Exophthal-
mic Goitre,” by J. H. Claiborne, of New York. One
of these is a phenomena first mentioned by Gifford as
an early sign of this disease. This is a difficulty in
everting the upper lid on account of its retraction and
rigidity. This is quite common and would be natural
in view of the stretching of the lid and the crowding
of the muscle fibres by the protrusion of the eyeball.

Another sign is named after its discoverer, Rosen-
bach, which consists in a trembling of the upper lid in
closing the eye gently as though in sleep. It is noted
that the trembling disappears as soon as the eyes open,
and is not present in actual sleep. This sign is be-
lieved to be due to instability of the tone of the muscu-
lar fibers of the levator and the orbicularis muscles,
caused by the stretching due to the protrusion and the
exhaustion of nervous control. This, by the way, is
believed to be analogous to the tremor which takes
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place in the fingers when a delicate act is attempted
after violent exhaustive exercise of the hand and arm.

In his discussion of Claiborne’s paper, W. H. Wilder,
of Chicago, called attention to a sign which he himself
had elicited some years previously, and regarding
which I have seen no remarks in the literature. I had
best quote Wilder’s remarks in full:

“I cannot agree with the view that all the ocular
signs of this disease can be explained by the mechan-
ical effect produced by the exophthalmos. Dr. Clai-
borne does not place enough value on the nervous in-
fluence. Exophthalmic goitre may exist without any
noticeable exophthalmos. Some of the later signs like
that of Stellwag, might be explained by the mechanical
theory, but the peculiarity of the von Graefe signs
seems to be the slight spastic action of the levator
muscle of Miiller. Excitation of the sympathetic
nervous system by a toxin is a more probable cause of
this sign and of a sign I first observed about twenty-
five years ago. It consists of a peculiar little jerk or
twitch of the eyes at the instant of changing the move-
ment of abduction to that of adduction. This sign can
best be elicited by having the patient gaze intently at
the end of the finger or at a pencil held about 18 inches
in front of the eyes and moved with a slow even pace
from side to side so as to make the eye perform an
excursion of abduction and adduction. When the eye
reaches the limit of the excursion and changes from
abduction to adduction, there will be seen a more or
less pronounced jerk or twitching before it regains its
steady movement. I have observed this as one of the
earliest signs, even before those of von Graefe, Stell-
wag or Dalrymple, and I have never failed to get it in
any case of exophthalmic goitre that I have studied.
However, it may be observed in some nervous diseases,
such as multiple sclerosis and lateral sclerosis, in which
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one may also observe varieties of spastic tremors of
which this seems to be an illustration.”

One other ocular sign, first noted by Mdbius, is oc-
casionally mentioned in the literature, especially in
Germany. Mobius’ sign is an inability to keep the eye-
balls converged, and is believed to be due to a disturb-
ance of the innervation of the internal recti muscles.

A number of theories have been set forward as ex-
planations of the cause of exophthalmos. It has already
been connected in the previous quotations from Bar-
ker’s paper with the overstimulation of the sympathetic
fibers. Some believe that it is due to a deposition of an
excess of post-orbital fat, but this does not seem to fit
in with the increased metabolism and wasting one ex-
pects to find in hyperthyroidism. It is clear that Clai-
borne believes that an unusual tonicity of the ocular
muscles may be responsible for this condition, while
on the other hand, O’Day believes that the prolonged
circulatory disturbance and tachycardia brings about
a dilation of the superior and inferior ophthalmic
veins. In this connection, he states, “The tachycardia
of hyperthyroidism rightfully may be regarded as a
tetany of the heart muscle. Its tendency is to hold
the ventricles in systole. Every attempt at diastole is
immediately caught in the spasm and hurled back
within the narrow margin yet to be invaded. The ven-
tricles thus being unable to fill, the auricles become en-
gorged and furnish the first step in the general venous
stasis which sooner or later involves the ophthalmic
veins in the manner suggested.”

11.—THE CIRCULATORY SYSTEM.

Various cardiovascular and vasomotor symptoms
usually are interspersed through the general discussion
of symptomatology in treatises on hyperthyroidism. A
more thorough knowledge of the blood-vascular picture
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may be arrived at by singling out the information on
that one subject and collating the latest findings that
are considered.

Circulatory disturbances are the rule in hyper-
thyroidism, early or late, and much can be determined
in regard to diagnosis, prognosis and treatment from
their study; in fact, death in late hyperthyroidism is
commonly due to a circulatory disturbance—cardiac
failure.

The earliest circulatory symptom is tachycardia, ap-
pearing after muscular or severe mental exertion.
Later, the palpitation becomes constant and causes the
patient to assume the common symptoms of nervous-
ness, irritability and insomnia. The “heart hurry” and
palpitation are increased by lying on the left side, and
therefore we find thyroid sufferers sleeping or trying
to sleep, on the right side, or on the back. The palpita-
tion has no relation to the severity of the tachycardia
since mild tachycardia may be accompanied by severe
palpitation.

Dyspnea is fairly common. The rapid and labored
breathing often leads both patient and physician to a
diagnosis of pulmonary disturbance; in fact, the loss of
weight and weakness, coupled with dyspnea and dimin-
ished chest expansion are differentiated with difficulty
from the findings of true tuberculosis. Function tests
and basal metabolism determinations mentioned else-
where only can establish the correct diagnosis.

In cases that exhibit marked palpitation and sub-
jective precordial distress, an anginoid pain of a very
severe nature frequently occurs. These attacks are
sometimes severe enough to cause unconsciousness, but
true angina pectoris is comparatively rare, occurring
most often in men with a history of addiction to wine
and women, and the unfortunately frequent habit of
excessive worship at the shrine of “My Lady Nicotine.”

The heart is not only unbalanced and rapid in hyper-
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thyroidism, tuberculosis, Addison’s disease, parox-
ysmal tachycardia, the serious anemias and the
leukemias, febrile conditions, endocarditis, and several
other diseases, but is accompanied by a rapid pulse and
indeed may simulate hyperthyroidism as already men-
tioned in connection with tuberculosis. Bloch states
that the heart-hurry of shell shock cases was due to
thyroid overactivity from nervous shock in most cases,
with a few individuals suffering from nicotine poison-
ing. Soldiers who were not accustomed to tobacco and
were allowed liberal quantities of ‘“smokes,” developed
a condition of chronic nicotine poisoning which sim-
ulated hyperthyroidism—they had not built up a grad-
ual tolerance for that poison.

At any rate, tachycardia — continuous night and
day—is a very constant symptom in hyperthyroidism,
the pulse running from 90 to 180 or more beats per
minute. The mechanism that brings this about is in-
teresting: The thyroid principle stimulates the accel-
erator fibres to the heart which are derived from the
sympathetic, the inhibitory fibres of the vagus being
stimulated to a less degree.

This hurry and rush on the part of the heart must
be compensated for, and as a result, the myocardium
hypertrophies. According to Hoover, inspection will
show us, then, a heaving and diffuse heart-beat with
the apical area increased in dimensions. The shock
from the systolic contraction of the heart shakes the
chest as if it were smitten by a heavily gloved fist.
This shock is not local, but diffuse—involving the entire
left chest.

The palpating hand is moved noticeably by the strong
cardiac impulses and detects a thrill in those cases that
have developed a mitral regurgitation from the dilating
chambers of the heart. This thrill is felt in a large
area and is not localized as is the thrill of aortic
stenosis.
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Audible murmurs heard over an enlarged thyroid
are not necessarily proof of hyperactivity of the gland.
Hoover believes that these murmurs originate at the
source of the thyroid arteries, and are transmitted
along the course of the arteries over the body of the
thyroid. The mechanism of the production of these
murmurs is quite the same as that giving rise to the
murmur of a dilated aorta. In dilatation of the lumen
of the aorta beyond its origin, the eddies which a cur-
rent with requisite velocity will produce in transition
from a smaller to a larger lumen, are responsible for
the audible murmur. This same author explains how
to identify the character and source of various mur-
murs which may be heard over the thyroid. There are
three sources for murmurs in this location: Stenosis
in the carotid artery from pressure on the artery by
an enlarged thyroid; encroachment of the gland on the
Jjugular vein at the bulbus venosus or in its immediate
vicinity ; and enlargement of the thyroid arteries. The
carotid murmur does not outlast the systole of the
heart, but a murmur in the thyroid arteries will always
outlast the systole and may persist during the entire
cardiac cycle. A murmur within the bulbus venosus
will cease when the internal jugular vein is compressed
at the angle of the jaw. Gravity is an essential factor
in the production of a murmur at the bulbus venosus,
but the murmur within a thyroid artery is unaffected
by the position a patient may assume. Such a murmur
will be just as loud when a patient is in the horizontal
position as when he is erect.

It is well to remember that there is no constancy
in the relation between a murmur in the thyroid artery
and the progress of a case of hyperthyroidism. The
murmurs may entirely disappear and the symptoms
show no improvement. On the other hand, the size of
the thyroid artery and the palpable thrill and audible
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murmur may persist unaltered when all the other signs
show a very marked improvement.

Percussion in early cases is not very enlightening;
fluoroscopy, in my estimation, is much more satisfac-
tory; but in later developments the general cardiac
area is found to be wider and the apex impulse is fur-
ther downward as far as the seventh interspace, and
outward to the midaxillary line. While percussing the
upper limits of the heart, one may note thymic dull-
ness (often noticed during fluoroscopic study), a fact
that will lead to an early prescription for X-ray treat-
ment to that offending organ.

Auscultation in the early stages shows a strong apex
beat, a rapid rate, and sometimes a hemic murmur at
the base; later, as the heart dilates the sounds are more
feeble, a systolic bruit appears in the mitral area
transmitted toward the axilla, and in severe cases with
threatening decompensation, souffles occur in the aortic
and tricuspid districts.

Sahli has described as a “gallop rhythm,” a triple
rhythm that is heard over the whole cardiac area. It
is a one-two-three series of sounds; the second ac-
centuated at the apex and the third increased over the
great vessels. The extra sound is presystolic in time
and is much like the third sound of mitral stenosis,
except that it is heard too generally over the cardiac
field. The two reasons for this phenomenon are, ac-
cording to this famous Swiss internist, (1) ‘“an abnor-
mally quick diastolic reaction followed by a sudden
passive tension of the left ventricular wall from the
entering column of blood,” or (2) “an increased con-
traction of the auricle.”

The heart transmits its series of exaggerated im-
pulses to the dilated vessels of the thyroid, where a
throbbing sensation is felt by the patient and on palpa-
tion. This pulsation is often visible in the thyroid and
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may be observed in other large vessels such as the
carotids, femoral, and radial arteries.

Pressure of the enlarged gland on the carotid sheath
causes congestion in the epipharynx and vasal mucosa
with epistaxis as a fairly common resultant symptom.

A venous pulse, diastolic in time, can sometimes be
observed in one or both of the jugular veins.

Auscultation over the thyroid will often reveal a
systolic sound and rarely a diastolic murmur. These
murmurs are found only in hyperfunctioning glands
and never occur in non-toxic hypertrophic glands.

Of the more superficial vascular symptoms the im-
portant ones are: (1) a soft rapid pulse (occasionally
dicrotic in late cases) that is commonly arrhythmic;
(2) capillary pulse; (3) throbbing of superficial arter-
ies; (4) a lowered blood-pressure (increased at first)
reaching the point of 90 mm. of mercury in severe cases
with cardiac weakness; (5) symptoms of vasomotor
instability such as dermographia and patches of
erythema.

The heart changes that one expects in hyperthyroid-
ism, according to Goodall, of London, are as follows:
(a) Tachycardia, 120 to 200 a minute, leading to (b)
myocardial exhaustion associated with (c) atonia, with
relative valvular incompetence; (d) dilatation; (e)
myocardial degeneration; (f) auricular fibrillation.

Blood Findings. Kocher, of Berne, was practically
the first to call attention to the blood changes in hyper-
thyroidism, and to show the value of these changes
from the diagnostic and prognostic points of view. His
associate, André Crotti, now of Columbus, Ohio, refers
to the blood picture in the following paragraphs:

First of all, exophthalmic goitre does not give an
anemia, as it is generally believed. In all cases, the
proportion of the red corpuscles is either normal or
even increased. But the white corpuscles are consid-
erably reduced. The number has been found to be
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38,000 instead of the normal 8,000. This diminution of
the white corpuscles is called leukopenia. In normal
Blood the polynuclears reach a proportion of seventy-
five per cent. In exophthalmic goitre this proportion
is considerably diminished, and the polynuclears may
fall as low as thirty or thirty-five per cent. But at the
same time the lymphocytes are increased in number,
and may even reach seventy per cent; twenty or
twenty-five per cent being accepted as normal. Fre-
quently, too, but not constantly, an augmentation of
eosinophiles is noticed.

Such a blood examination has a considerable diag-
nostic and prognostic value. Cases in which the
lymphocytosis is highly developed and where the num-
ber of polynuclears is reduced, are severe cases, and
operation is not without danger. Such patients should
be treated medically before attempting any surgical
interference.

In mild or frustes forms, where the diagnosis is
doubtful, the blood examination will be of considerable
assistance in deciding whether we have to deal with an
exophthalmic goitre or not. Of course, in such cases
we might find (seldom, however) no lymphocytosis, but
for that reason alone the diagnosis should not be dis-
carded. If there is a lymphocytosis the diagnosis is
almost certain.

W. A. Plummer, of the Mayo Clinic, presents a tab-
ular report based on the study of the blood counts in

578 patients. The average count from the entire group
is as follows:

Per Cent
Hemoglobin ......................... 83.1
Erythroeytes ...........c...... ..., 4,790,000.0
Leukoeytes .............ccoviiiin.... 6,973.5
Polymorphonuclears (relative) ........ 58.3
Polymorphonuclears (absolute) ....... 4,065.5
Small lymphocytes (relative).......... 34.8

Small lymphocytes (absolute).......... 2,426.7
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Large lymphoeytes ................... 4.4
Transitionals ........................ 1.1
Eosinophiles .................... ..., 1.6
Basophiles ...............c.oollll, 0.49

Blank, a German investigator, explains contradictory
statements regarding the diagnostic value of the blood
picture in hyperthyroidism as due to diagnostic diffi-
culties, errors of technique, temporary variations in the
count and a too narrow conception of the normal val-
ues. In seventeen cases of typical hyperthyroidism
twenty-eight “Basedowoid” cases, i. e., those in which
the cardinal symptom of hyperthyroidism (cardio-
vascular diagnosis) was present, but other symptoms
were also pronounced, and forty-one cases of ordi-
nary goitre. His findings were as follows:

(1) In about 30 per cent of cases of hyperthyroidism
there was poikilocytosis. (2) Typical Graves’ disease
is distinguished from Basedowoid and goitre by
thrombopena, which is present in forty-three per cent.
(3) The hemoglobin content is normal in only twenty-
eight per cent of cases of Graves’ disease. Its diminu-
tion has no diagnostic significance, but its increase is
more in favor of Graves’ disease than of Basedowoid.
(4) Hyperthyroidism and goitre show no difference
from one another as regards the number of the red
cells. (5) Individual cases of Graves’ disease show
considerable oscillations in the color index. (6) The
leucocyte count has no value in differential diagnosis.
(7) In fifty per cent of the cases of hyperthyroidism
and goitre, polychromasia occurs, and basophil stip-
pling occurs in fifty to seventy-five per cent.

12.—HYPERTHYROIDISM IN CHILDREN.

As we have seen, hyperthyroidism is largely a dis-
ease of women, and apparently it is quite rare in chil-
dren. This I believe to be due in part to the absence
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of the influnce of the sex hormones, and the infre-
quency of this condition before puberty, and its quite
usual occurrence during the period of gonad function-
ing predicates a wider basis of dysfunction than the
thyroid alone. But as Kastner, of Milwaukee, has said,
“Even though the child under ten is not open to the
disturbances occasioned by the sex glands, which, ac-
cording to some, play such a réle in hyperthyroidism
in adults, still his is a period of growth and develop-
ment which makes demands on, and makes liable an
overthrow of the balance of the organs of internal
secretions and the nervous system.”

Of 1500 cases reported from the Mayo Clinic, only
five, or 0.3 per cent, were in children under ten years
of age. Sattler could only find records of 184 children
under fifteen in 3,477 cases of exophthalmic goitre on
record. This quotation is made by H. C. Gram, of
Copenhagen, and in his comprehensive paper Gram re-
marks that excessive growth in height is connected
with this rare manifestation in children, but calls at-
tention to the fact that one not infrequently encounters
in girls approaching puberty some slight enlargement
of the thyroid with mild nervous manifestations and a
tendency to tachycardia—evidently a pathologic exag-
geration of the physiological hyperthyroidism expected
at this time. Holmgren in 1906 called attention to the
excessive growth which occurs in these circumstances.
- This growth seems to be whipped up and the bones
settle prematurely into a condition which, normally,
would occur only four or five years later. The
epiphyses become consolidated earlier than usual so
that growth practically ceases after this spurt, such
children not being exceptionally tall when they reach
their majority.

It has long been recognized that tonsillitis, acute in-
fectious diseases, so-called rheumatism, and even car-
ious teeth—in fact, any condition capable of producing
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systemic poisoning-—were in some way intimately con-
nected with hyperthyroidism in various forms.

The symptoms occurring in the five cases of juvenile
hyperthyroidism in the Mayo Clinic series cited before,
were, in their order of frequency, exophthalmos and
tachycardia, mental irritability, tremor and vasomotor
disturbances of the skin. In children the enlargement
of the thyroid is said to be frequently most marked on
the right side. The tachycardia is pronounced. Frank
exophthalmos, as exhibited in adults, is more rare in
children, the eye symptoms being mostly confined to a
staring, unwinking look, and the loss of the normal
agreement between the motions of the lids and excur-
sions of the pupil in looking upward and downward.
(Stellwag’s and von Graefe’s signs.)

In children the tremor is remarkable, inasmuch as it
is often coarse, partaking more of the nature of choreic
motion than of the fine tremor of small amplitude com-
monly seen in adults. Sometimes both tremors are
combined. Trembling may, at times, affect the whole
body. The mental irritability and nervousness so
present in almost every case are usually not so marked
in severity as in adults. Very rarely will mental de-
pression be shown. There may be excessive perspira-
tion, and in long-continued cases the skin may be modi-
fied by vitiligo, purpura, edema, and pigmentations.

Since juvenile hyperthyroidism is rare, it may be of
interest to report a recent case discussed by Frantz, of
New York, before the New York Neurological Society,
because of several suggestive points in the findings:
“The patient, a girl of nine years, had come to the Neu-
rological Institute a year before. She was fidgety,
would get into rages, and had palpitation on violent ex-
ercise. Muscular asthenia, ocular manifestations and
a distinct exophthalmus were present. Tachycardia
and slight tremor of the hand were also noted. Labo-
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ratory findings were negative; mental age was twelve
and a half.

“The patient’s father had had rheumatic arthritis,
the mother suffered from hyperthyroidism. Goitre had
been present in a maternal aunt. The child was born in
a little town in Germany, where goitre was prevalent.
At the time of the child’s birth a goitre developed in her
mother, and the same condition was diagnosed in the
child at the age of one and a half.”

The course of hyperthyroidism in children offers
some departures from what we are accustomed to see
in adults. The passing of a few days or weeks may
witness the high point in the development of the condi-
tion, and in a few weeks more there is a disappearance
of all symptoms. Some children with marked exoph-
thalmos and tachycardia, such as would be attended by
great disability in their elders, continue their custom-
ary strenuous activities. On the other hand, long-con-
tinued illness, incomplete recoveries, and a tendency to
relapse have been observed.




IV
THE DIAGNOSIS OF HYPERTHYROIDISM.

13.—INTRODUCTION.

THE DIAGNOSIS of hyperthyroidism is supposed to
be one of the easy things in medicine. The pathog-
nomonic signs are so well defined and easily observed
that “the diagnosis virtually can be made by a mem-
ber of the family.” This, of course, sounds very sim-
ple, but unfortunately is a dream, and if the discovery
of 'the four cardinal symptoms were all that was
needed to complete the diagnosis of this disease, it
would be indeed easy. On the other hand, when con-
ditions have reached a stage where the pathognomonic
symptoms are clearly