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I TR OGBDUBEITI ON
giving scope of

THE THESIS.

In the whole realm of lMedicine, perhaps
there is no subject which has attracted so much
patient investigation, laborious research and clin-
ical acuwnen as Exophthalmic Goitre.

The problem of cause gnd cure is anammicq
commends itself to the Clinician, Pathologist, Phy-|

|
sician and Surgeon alike and for these reasons:-

I. To save the human subject the distress of
grievous symptoms which cripple so many |
at the fastigium of functional activity.

II. The disease is a very definite clinical
entity. |
III. The wonderful result in the treatment and
cure of lyxoedema leads one on to the
hope that the cause of Exophthalmic |
goitre may be found and corrected as
sSimply. ‘
"Obstacles are given to be overcome" and |
the results of labour and expense of research in
this field has led to a great increase in the know-i
ledge of the use, the work and of the necessity of |
the ductless glands =and their internal secretion.
One result of the research has been to show the pro-
|
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profound effect of the internal secretions, the de- |

pendence of one ductless glend upon another so littlé

by little this vast unknown field is being surveyed.
The problem is complicated by the fact

that the secretions of the ductless glunds are both
|

co-related and interdependent so the investigatiion ‘
of a1l of them must go together. |

Iy attention has been particularly drawn ‘

to this disease because my wife, a young women of |
40, suffered from the distressing symptoms u.ssociat-|
ed with Exophthalmic Goitre. I was impressed by
the unsatisfactory state of our knowledge of the
cause and treatment - how little is known sbout the |

action and secretion of the whole Thyroid apparatus

- how meny hypotheses have been propounded to ex-

plain the peculiar symptoms of this diseuse. The

cause has been ascribed to an sltered condition of
the blood, to an affection of the syupsthetic, to a |
degeneration of the emotional nervous system, to &

disorder of the nuclei about the IVth Ventriclie, to
& diseased condition of the Thyroid itself, to

changes in the Adrenals with derangement of its in-

ternal gsecretion which acts in & harmful manner on
the Thyroid to =zn auto-intoxication from the alimen—!
tary tract.

There/



There are so many methods of treatment

and so many specifics quoted, in conversation with i

medical men so many have guaranteed to cure the case, |
|
yet when these were tried on my wife and other patients

the results guaranteed were looked for in vain. Rest,
absolute rest, mentsl as well as physical is the best;
method of cure with good hygienic conditions. But ini
general practice, how often this problem comes up, hoJ
to get this physiological rest, when the patient, as |
so meny do, belongs to the lower walks of life. It isg

impossible in m.ny cases, for consider our present con-

o

ditions of housing in the coal mining districts, the i
anxiety to run a house on a definite income which is !
smell for the provision of all the needs of a growing:
family, the necessity for the patient to work in ordeﬁ

|
to keep her house a home or to get ner own living. Ai

smeritus Professor John Chiene used to tell us in umy |
student days, "It is no good ordering a clerk belong—‘
ing to a mercantile house to go for & trip to the [
liediterranean in order to cure writer's cramp”. ‘

The writer last yezur went over to the ;
United States after visiting London and his own Alma |
Mater to see if any fresh light could be thrown upon ;
the czuse and cure of this disease and much which foli
lows is the embodiment of what hus been gained from i
reading, advice and help given from various medical I
|

menn some Of whom have more than an internationsal repu-
|
|
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i L ’ : ; |
In America and especislly in the surgicel|
;

world, there is & tendency to draw up a new classifi-

cation of the diseases of the Thyroid:-

i. Simple - including all forms of enlargelanL
which are not harmful. -

ii. lialignant - due to neoplasms
iii. Toxic - including BExophthalmic Goitre snd
cases where an enlargement of the Thyroid
which has been present for many years,
shows definite symptoms of hyperthyroidism.
The object of this thesis is to present a|
concise summary of recent research upon the Thyroid
gland in so far as it applies to iLxophthalmic Goitre
and to see what data sre available to expluin the
etiology and symptoms of the disease.

The great aim of the Science of liedicine

is surely not to treat the symptoms of disease, thus

giving relief to sufferers - importent as this is -
but the most important object is not to treat symp-
toms but to find out the cause and to attack the rootl.
30 much of our present day medicine, es-
pecially in the work of a country practitioner , is
to treat the syumptoms and thus the sum total of human
knowledge in things medical is not being increcced
g8 it should be.

Until recently the abnormslity regarding

the quelity and excessive gu.ntity of the Thyroid l
secretion was regarded as being the primary =nd es-

geutial factor in producing Lxophthalmic Goitre.

But/



But recent investigations referred to, together with
others which will be referred to later, have rendered
this view somewhat doubtful. They seem to indicate

|
rather that while it is one of the most important feas

tures of the disease, the Thyroid perversion is a mex

ifestation only, = symptom and is the direct outcome

of some other end obscure factors. Contrary to fori-
er belief, it has recently been shown that while a
certain number of symptoms of Exophthulmic Goitre are|
due to Thyroid excess and can be produced experimen- }
tally by overfeeding with the gland, there are others|
which cannot be explained in this menner and for whic£
some other causes must be found.

A grezt part of the mystery which sur- J
rounds this disease is due to the almost complete
lack of epidemiologicel research regarding it.

It is proposed here to consider the dis-
ease historically, briefly refer to the anatomy of

the gland - the pathology - give the clinical picture

- put forwerd various features which lead to the }
diagnosis - give the treutment and conclude by giving|

& brief summary, laying stress upon the chief points.
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There are no references in the classics

: . i
of this disease and because there are so meny and vare
|

ied symptoms, <lso because the pathology is so ob-

scure, the clinical picture has developed slowlye.
LORGAGNI in the XVIIIth century refers to
cases which are suggestive of this disease but these |
references are fer from being clear.

The Italian FLAJANI in 1802 published a
dissertation which was both meagre and inadequate,
but the Italians because of this call the disease
"morbo di #lajani". Professor LAYCOCK (vide infra)
says of Flajani "he believed the Thyroid glund wsas
the seat of the malady and that an gcrid humour de-
posited there was the cause. Such being the case
(I quote from Begbie's translation) the indication

for cure must consist in effecting the dissolution of

the deposited or stagnant humour. Hor this purpose
cold compresses saturated with a solution of Sal am- |
moniac or vinegar and water were applied, after the i
application has been employed for twenty days there |
was & visible diminution of the tumour". It is inte-
resting to note that at that early date, ice was ap-
plied to the tumour "with signal service".

To Dr.PARRY, a Bath physician, in 1820

we/



we owe the first contribution which is of any value. ‘
He gives notes of eight cases the first one observed i
in 1786 being typical, he describes the exophthsalumos F
"the eyes were protruded from their sockets and the
countensnce exhibited en appearcnce of agitation and
distress especially in any muscul.r movement". Hav-
ing noted the proptosis, he described the symptomatic
tripod of thyroid enlargement and palpitation of the
heart. Dr.PARRY was struck by the nervous-symptoms
a&lso he had "the notion of some connection between
the malady of the heart amd the bronchocele".

In Germany in 1828, ADLELUANN reported two

cases with the post mortem finding of one case.

GRAVES, a famous Irish physician in 18395

made en iuportent report. He did not muke the mis-

taxe of PARRY, but realized that the goitre was not
¢he same as in the endemic disease, however, he did

not go any further than PARRY in the interpretation

T

of his cases. Like P.REY he notices the nervous symp
toms and he looked upon the he.rt as the cause. It
was after publishing his textbook in 1843 that his

name was associated with the disease, though, if any

name should be given to this disease it ought to be
PARRY'S.

VOl BASEDOW in 1840 published a fuller
description =nd =z more complete snszlysis of four casep

- in the spirit of humerzl pathology he looked at

the/



| his attendant.

the disease as a result of a dyscrasia, though later
he added ancemia to the dyscrasia. He, lise PARRY,
noted the "Rheumatism" in the patient's previous his-
tory, he also drew attention to the importent syup-
toms, feeling of wurmth, nervousness, restlessness,
repidity of breathing, profuse perspiration and head-
ache. He also noted the improvement im pregnuicy. i
“hen explsining the cuuse of the exophthalmos, he
stated it was due to "a strenuous hypertrophy of the
tissues behind the bulb.'

Dr. J. BLGBIE, on January 3rd, 1849, read

an origingl communication before the lledico-Chirurgiec:
al Society of Edinburgh on "Anasemia @nd its conseyuen+
cies - Enlargement of the Thyroid Glund and Eyeballs.

Anaemia and Goitre are they related"? He considered

that Ancemia was the cause and advised the "full use
|
of iron" to improve the blood, change of air, travel-|

ling, passive exercises also do good". Persistence isg

absolutely necessary, both on the part of patient and

Dr. WARBURTON BBEGBIE (vide infra) in
speaking of this paper says:- "in 1839 this disease
Was carefully observed by Dr.J.BLGBIE snd in course
|

of the succeeding ten years ugain and again recognised

- $ill in the form of a memoir, his observations,

comprehending & theory as to its ordgin, the proof of

|
its amenability to treatment snd important suggestions
|
as to the means employed, was brought before this i

|
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Society in 1849.

STOXES in 1854 gathered together and en- ‘
larged upon the findings of FPLAJANI, PARRY and GRAVLs;
described accurately the vascular phenomena. In dis-
cussing the cause, he held to a cardiac theory, he
says:- "there are strong reasons for holding that the
disease is originally & neurosis of the heart, and perx
haps, also of the cervical vessels themselves". He
said the proptosis was due to an inerease of the vit-
reous and agueous humour.

XOLBEN, 1855, published some cases, and
in his opinion a lesgsion of the sympathetic nerves weas

the etiological factor, «nd this theory held the popu-

lar fanecy for some time, as it was aided by the cele—J
brated experiments of CLAUDE BERNARD. i
TROUSSEAU, in 1860, who had seen a case
some 16 or 17 years before, suggested the name of the
disease should be called after the name of Dr.Graves.
However, in 1858, A. HIRSCH advocated the name BASK-
DOW'DS disease and both FISCHER and CHARCOT in 1859
use this naume. The french use terms cachexia exoph-
thelmigue, or goitre exophthclmique, end the latter

term is the more prevalent in their medicsal Jjournals.

In 1862 CHARCOT discovered the importuncei
of the tremor. In 1860 CHARCOT and TROUSSEAU describ+

ed/ ?
|
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described the incomplete form of the disease "formes

frustes".

In 1863, two great men of the Ldinburgh
lledical School read original articles before the
lledico-Chirurgical Society in Ldinburgh. :

Dr. LAYCOCK, Professor of lMedieine on
Jan.7, and June JSrd, said the cause of the disease 1is
complex. "I do not, however, think that & theory
founded on the imnervation only, would be satisfactory.
The Thyroid is a part of a system of tissues to which
the Thymus &nd Suprarenals belong, and all of which
have important developmental, if not functional rela-
tions with the genetié. glends. So that a satisfac-
tory theory should include the relations of the Thymus,
Thyroid and the capsules to the ovaria and Testes cnd
of each of the nerve centres". He quotes the late
Mr. aran, "who endeavouring to explain the etiology
of exophthalmos, associated with bronchocele and car-
diac, as well as vascular disturbance, had made full

use of the important experiments of Il. CLAUDE BERIARD)|

very specially attaching importance to the influence
exerted by the sympathetic or the orbital muscle of |
H. ULLER, the action of which is to carry the eyeball
forward". The name of this paper "The cause snd nat=

ure of the vasculor kind of Bronchocele and of the

Pulsations and Pelpations termed Anaemic".

On/ .
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On July 1lst 1863, Dr. WARBURTON BLGSLS,

& Physician of the Royal Infiruury, submitted his

original article in which he said the cause of this

disease was snaemia, also some morbid condition of thf
vaso-motor systen. He said the exopnthaliios was due {
$o venous congestion. I think a more probabie view
is, that the protrusion of the eyes was due t0 pres- |
sure on the veins ezerted by the muscles of the neck. |
ile recorded intermittent albuminuria generally consi- |
derable and sometimes excessive, but this has not been
proved to be a common feature of the diseuse.
TROUSSEAU rejected the anaemia theory and |

regards the anszemia 48 secondary to cardiac palpita-

tions arterisl pulsations and phenouena connected witﬁ
both the eye and the thyroid gland. He considered i
"that the primury seat of the disease was a lesion of‘
the grand sympathetic". He was the first to use Digi
talis, also he applied cold compresses. Ille recorded
pulmonary intestin.d meningezl, «nd cerebrazsl haueumorr-

nazes but these have not been found by others.

e e e

a205 in 1864 suggested the possipility of
the purticipation orf the Vagus wnd the vugus was com- |
bined with the sympathetic theory. |

About this time IIARIE fully investizguted
the symptom of treuocr.
'roa 1864 to 1870 much work wao done on

the ;jl



the Continent , DESMARILS, VON GRALPE and STELLWAG,
made more sccurate study of the eye s, ymptous.

Als0o about this tiae CHVOSTEH senior stud

ied the mervous and elecirical conditions and found |

the resistance to the galvanic currents lessened, it

is probably due to moisture snd perhaps to atrophy of
the skin. ‘
In 1886, G. GAUTHIER put forth the suggesL
tion that the Thyroid was the seat of the cause of tﬁé
disease and IIOEBIUS clearly stated this in the same
year. IIOEBIUS AID REHN worked at the antimyxoedema
theory.

Later MQEBIUS stated "BASEDOW'S disease is

an intoxication due to the morbid function of the Thy-

L]

roid gland". "If it is true that the toxic sub- :
stances are formed in the body which are neutralized |
by the Thyroid secretion in the circulation or in the
gland itself BAZEDOW'S disease can be looked upon as
& hyperthyroidisation".

"A priori, a normal thyroid, by relative

excess due to a diminished amount of metsbolic pois-

ons to neutralisce, mey cause the symptoms of BASLEDOW'H
disease, but there are no facts to prove this. EveryT

thing points to a primary disease of the gland but

in this case we must assume more than & hyperthyroidis
sation that ceuses not only too much but also & poor
secretion".

|
|
|
OBBIUS/ }
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' |

IIOLBIUS admitted the probability of a con-~

|

genital predisposition, also the influence of puber- |
|

ty, chlorosis, pregnancy, confinement and infective ‘

diseases as factors. |
He asserted that the morbid product of the
exophthalmic form of goitre, acts upon the heart and |

vessels, the centrel nervous system and the skin.

He said the exophthselmos was due to a locel altera-

tion in the blood vessels and the effect of the poi-
son likxe that of other poisons on the nervous system:
is a selective omne.

In 1888 BHERTOYE of Lyons, published the
result of extensive investigations and found high
temperature during long or short periods amd of dif-
ferent degrees of severity, there is the subjective
symptom of warmth or even heat, but actual fever is
extremely rare.

The late Professor W. S. GRELNFIEID, of
fdinburgh, wes the first in 1893 to draw attention
to the distinet and certain specific alteration in
the thyroid gleamd itself in exophthalmic goitre, i.ej

a hyperplasia of parenchyme and stroma with disap-

pearsnce of colloid, epithelial cells increased nu-

|
merically, but growing in an atypical way. Also [
|
changes in the cervical ganglia of the sympathetic ‘
|
|

showing marked hyperaemis in the more superficial

parts/



perts, active invesion of the tissue by leucocytes
and degenerstive changes in the ganglion celis.

In the central nervous system, he notices minute i
haemorrhages around the IVth ventricle. The modern;
history of research done on exophthalmic goitre, ifl
written, would occupy meny books and is without the!
scope of this thesis. The work done by BRYOM BRAli+ |
WELL, HECTOR :ACKENZIE, VICTOR HORSLEY, and umany |
others, as well as licCARRISZON on the thyroid in

hegl th and disease, KENDALL on the chemical compo-

sition of the thyroid secretion and the synthetic }

formation of the active principle which he has calls+
ed "thyroxin", the work done on the Basal lietabolic
rate, the researches on the Endocrine glands and

Internal secretions, have opened up a vast field of
thought and of experimentation, which has disproved
meny of the theories held in the past, and will lead
to the discovery of the true casuse and hence the

cure of exophthalmic goitre.

ANATOMY/




15. |

ANATONMZYX

In man the thyroid apparatus consists i
cf the gland proper, & variable number of para-
thyroids, accessory thyroids, portiocns cf thyroid |
tissue lying anywhere between the bhase of the !
tongue and the aorta. In exercise of its functionsi
the thyroid apparatus is specially associzated with I
certain other hormone producing organs, the genera-
tive organs, the liver, the pancreas, the adrenals,
the pituitary, and the thymus.

The gland itself consists of two lateral
lobes, the right is usu=2lly larger than the left.
The upper poles stretch from the middle of the thy-
roid cartilage, the lower lobeg reach almost to
the line of the sternum, the lobes are in close
apposition to the sides of the pharynx trachea and
extend backwards to the oesophagus.

The two lobes are united by an isthmus
which is about half en inch in breadth and lies

in front of the trachesa between the second and

fourth ring. It is in the isthmus that degeners-

tive changes are liable to begin.

The gland moves with deglutition, =
point of diagnostic importance.

In/
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In 40% of cases, there is & process of
gland tissue, the pyramidal lobe, which extends
from the upper border of the isthmus upwards in
front of the cricoid and thyroid cartilages towards
the hyold bone. Sometimes it is represented by a
band of fibrous tissue or a narrow muscle, the
1évator glandular thyroideal. The gland varies in
size and weight with age, sex and general nutrition
being relatively large in youth, in females ( it
is % heavier in females) and in the well nourished.
In women it increases temporsrily with menstruation
and pregnancy. It weighé on &n average only one
ounce.

The gland is covered with a dense capsule
of areolar tissue, it is richly supplied with
blood vessels and lymphatics, which with the nerves
penetrate into and traverse its interior supported

by a network of interstitial tissue.

BLOOD SUPPLY.

The thyroid is one of the most vascular
organs in the body, it has been estimated that the
whoie of the blood of the hody passes through the
gland every hour; it receives five times a3 much

blood/
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blood as the kidneys and nearly as much blood

passes through its arteries as through the internal |

carotid and the vertebrals,

There are two main arteries on each side,

the superior thyroid from the external cearotid
and the inferior thyroid from the subclavian (vie
thyroid axis) these are sometimes supplemented
by a third, the thyroidea ima a branch from the
innominate. These vessels are remarkable for
their relstively large size, for their tortuosity
and their numerous ramifications and very free
anastomoses between soft- infr. thyroid art, of
same side. Legs free across mid line. The
arteries divide =2nd sub-divide till each follicle
is surrounded by & close network of sinus 1like
capillaries with which the vesiculsr epithelium
is in perfect contact.

The veins, three in number, superior,
middle snd inferior thyroid, are correspondingly
large and numerous inter—communicating freely,

these are especially prominent in ei0phtha1mio

goitre. The véins are valveless, snd the superior

and middle thyroids empty into the internal Jjugular

whilst the inferior thyroids empty into the left

innominate vein.

LYMPHATIC/
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LYMPHATIC SYSTEM.

The lymph system is free, lymph spaces

lie outside the peri-vesicular capillaries; these

perialveolar spaces join with interlobular vessels
joining lsrge trunks which anastomose with
plexuses lying beneath the capsule of the gland.
From these plexuses two main trunks convey the
lymph which probably contains the internal secre- |
tion to the circulation by way of the superior ;

and inferior cervical glands, a few descend in front

of the trachea to the pre-tracheal lymph glands.

NFRVE SUPPLY.

|
|
The superior and inferior laryngeal
nerves from the vagus and the Sympathetic from
the Superior (Mc CARRISON) the middle and inferior |
(CUNNINGHAM) cervical ganglion supply the gland.
The fibres are distributed to the muscle cells
of the vessels and to the secreting epithelium.

The secretory fibres reach the cells from the

cervical sympathetic, so according to CANNON, the |
secretion of the gland is directly under the
control of sympathetic impulses. As the result
of experimental stimulation it is found that the
secretion issues as promptly as in five to seven !
seconds.

In /
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In a gland with such a profoundly and
accelerating katabolic action, we should expect |
to find that the sympathetic_supply carried the
chief secretory nerves., Thaet this is so was provedi
by CANNON who joined the central end of the :
phrenic to the peripheral end of the cervical |
sympathetic nerve on the one side of a cat, so that
the gland wes stimulated with every breath. This

resulted in tachycardia, increased excitability,

loose motions, exophthalmos on the side of the

operation, a great increase in metabolism and in

J
some cases an increased size of the adrenal glands.)

DEVELCPMENT.

The gland takes origin from a single
median outgrowth from the pharyngeal floor., As
soon as the bud grows its end expands whilst its
stalk narrows to form the thyro-glossal duct,
Very early in the embryo there is an elevation
round the pharyngeal opening of the duct, this
is the tuberculum impar, it migrates forwards
and the duct backwards so a little later the
duct opens in a furrow immedistely caudal to the
tuberculum. At about this stage the duct begins
to/




20,

to obliterate, this process proceeds slowly and is |
seldom quite complete, & vestige of the duct, the ;
foramen coecum of the tongue, remaining in the ;
adult. Whilst this is going on, growth and lateral
expsnsion of the bud continue, it becomes bi-lobed |
and has a divided lumen, all the while it undergoesl
a continuous relative displacement caud=lwards.

Soon its lumen appeurs. At about the tenth week 0f|
development the. formation oXf vesicles commences, '

velopment of a pyramidsl lobe is due to the develop-

but it is not completed until after birth. The de-

ment of gland tissue from that part of the thyro-

glossal duct which has & double lumen and the more

or less complete fusion or separation of the mass
thus formed. Accessory thyroid gl.nds near the
hyoid bone are the result of a similar process in
connection with isolated remecnts of the duct.
Some masses become detached from the main mass and
wander downwards with the heart, these become ac-
cessory thyroids and are in all respects identical

with the gland itself. These accessory thyroids

mey give rise to aberrant goitres for example lingu-

al and also retrosternzsl varieties.

The thyroid gland being a ventral out-
growth from the phuryn. x, sometimes retains in the
thyro-glossal duct a vestigisl remain of its old

connection/



connection with the slimentary tract .nd it is pro-

bably due to this primitive course of the secretion

that it, in contra-distinction to all other horwonesé

is so easily absorbed when given by the mouth.
MARNIE has shown that the thyroid apparatu

from the earliest period of evolutionary history has

B

been an essential part of the digestive tract.
GASKELL has proved that the gland is so
intimately related to the genital organs as at one
time probably to have formed an integral part of
them. In its most highly developed form in the hu-
man sub ject, it still retains its fundamentsal func-
tion of profoundly influencing nutrition, growth
and reproduction, asnd is itself profoundly influenc-
ed by disorders of the slimentary tract and genita-

lia.

Histology/
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HISTOLOGY and PHYSIOLOGY.

The thyroid gland consists of a frameworg
of connective tissue enclosing numerous spherical
vesicles which are lined with cubicel epitheliumn.
These vesicles vary in size, they are smaller in
the glands of the new born or young, whilst in the
adult, théy are smaller towards the centre, larger
towards the periphery. Sometimes it seems as if
the vesicles had branches or several vesicles had
intercommunications. i

The cavities of the vesicles contain a
peculisr viseid liquid called colloid and it is
unique in the fact that it contains organically
combined iodine. This colloid material forms more
than half its bulk. When 'resting' the vesicles
are distended with colloid and the epithelial cellQ
are flattened, when the gland is actively secreiing

the cells are more cubical and even colwmar, there

is little colloid materisl in the wvesicle. The col

|
loid may be looked upon as & reserve of iodine for |
the body. The 'resting' stuge cun be produced by
giving iodine or iodine containing foods. The dia-i
charge of colloid can be affected by a meut diet

which is poor in iodine; this Dr. CHALMERS WATSON

found in his experiments on feeding rats with veri-
|
ous/
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various foods. Conversely the phase of thyroidal
activity can be produced at will, by the administra-
tion of iodine. This fact is made use of in Cleve-
land and on the shores of the Great Lakes in the
north of the United States of America, where the

endemic variety of goitre is so prevalent that the

Bducational Authorities daily give the children at-i
tending the schools a dose of diluted iodine &and
thus have practically caused endemic goitre to dis-
appesars.

The protoplasm of these epithelial cells ‘
is retiform in structure and often contains gran- |
ules of a fatty character, these vary and lie near !
the vesicular edge of the cell. It is now general-|
ly accepted that these special gronules which are
forined by the protoplasm, swell up and pass out of |
the cell body as drops and these drops constitute

the contents of the vesicless.

The nuclei of the cells ﬁre spherical and|
show a fine chromatin network, they are placed ei- E
ther at the centre or at the base and may almost i
f£ill the flattened cell. Iytotic figures and re-

cent division forms of nuclei are commonly seen in |

the gland of the newborn and the young.
There is an intervesicular parenchyus con;

!
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containing cells scattered through it or arranged
in masses, some of these are lymphocytes, others |
are foetsl rests from which foetal adenomata are
said to arise. The fresh section of the gland, thei
colloid is quite fluid or only slightly gelatinous
and it is in this form that it reaches the cireula—|

tion.
|

It has been proved by SWALL VINCENT wnd |
SOLLY, that herbivora have less need of the thyroid
glsnd than other mammals as carnivora. It may be |
because the diet is different, but BLAIR BELL feelsi
sure it is also due in some measure to the varia- |
tions in the structure and function or degrees of !
function seen in other endocrine glands. Generally
speaking herbiﬁora whose food contains a high pro- |
portion of iodine show & high iodine-content, car-
nivora whose food contains a very little iodine
show a low iodine-content, whereas in ommivora the
content is varigble. The colloid material is ela- |
borated by the cells and lies in the vesicles, it
is probably an emergency ration which is not called

upon in the daily routine of the body. But the

cells also elaborate the specific hormone for daily

needs, probably from substances supplied to them
in the blood. This colloid materizl morphological=-
ly is a colloidal substence though chemically it i%
not, it is insoluble in water, alcohol, ether snd |

dilute/
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dilute acids. It swells in acetic acid and strong
alkslies and is generally acidophile. It stains
freely with &ll acid aniline dyes, most readily :
with eosin, usually uniformly. It is granular or
perfectly homogeneous, it mgy show some s0 called
vacuoles, these are thought by some to be artefuacts
by others to be albuwninous material in the colloid.
There is & great change when the gland be-
gins to actively secrete, the capillary vessels be=-
come fuller, in the colloid the so called vacuoles
appe«r and it is absorbed naturslly, the absorption

is more rapid at the periphery. The epithelial

cells ol the vesicles heighten, tending to become
columnar. The protoplasm is graenular and on the .
discharge of these granules in the form of a thin

secretion into the vesicle, or directly into the

lymph spaces, it may appesr pale and full of veacu-
|

oles. The nucleus is placed centrally and does not |

f£fill the cell, the edge of the epithelium becomes

|

irregular, merging into the colloid material. There

is no increase in the stroma, but the intervesicul-|

|
ar tissue may appear relatively increased, owing to|

the emptying of the vesicles of the colloid material

The emergency ration is called upon when

the supply of iodine in the food runs short, under

the /
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the demands of excessive sympathetic excitation, |
such as occur in rege or fright, at certain periods|
of life, such as puberty, menstruation, pregnancy,
or lactation, and when the body is invaded by micro%
organisms or subject to certzin intoxications. i
Iodine is present in maeny other organs ofi

the body, but it exists in greater quantities in

the thyroid, where the minimum necessary for health

is 0.01% while the maximum 1.16% had been recover-
ed, under normal conditions the diet always contuin%
sufficient iodine for the upkeep of the minimal !
amount. The thyroid tissue is the only tissue whic$
has the power to fix iodine in orgsanic combination,l
the iodine exists in orguanic combination with the

alnid oacid group and is present in the proportion of
5 to +9 per cent per gramme of dried glsnd and the
entire sdult gland contains from 2 to 9 mgs. In

exophthalmic goitre, there is & reduction,so that -ig

less than normsl and the thyroid msy even be practi+

celly iodine free. There is & variation in the io-

dine content with age and diet, also season and sex,
female eanimels have more thyroid tissue and more io=
dine therein per unit of body weight than msales.
The thyroids state of activity is largely dependent
upon the iodine available for the elaboration of

the secretion.

The iodine in the colloid material exists

in combination with a non-proteimnitrogenous base

KEID ALL/
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|
KENDALL of the Mayo Clinic in 1916 isolated a pure |
crystaline substance of perfectly constant com-
position and containing over 60% of iodine. This
is called "thyroxin", and has been identified as ‘
an indole compound and has been made synthetically.
Given in even minute doses, relieves the symptoms

of myxoedema and given in excess inducts symptoms

|
like exopthalmic goitre and greatly affects the
energy of metabolism. KENDALL believes this sub- ‘
stance to be the true hormone of the thyroid gland |

and to be associated with the metabolism of amino |
acids, For if this thyroxin is given alone, it
appears to have no direct action on the pulse rate

whereas if food is taken, and particularly amino*

acids are ingested, there is a marked acceleration
of the pulse. i
There is a good amount of sodium chloride!

in the colloid material, also phosphorus and sulphu

4

are constant, whereas traces of arsenic and bromine

have also been detected,

THE/
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mHE  PUNCTIONS of the THYROID GLAND.

In the past numerous hypotheses were framed
to account for the presence of the thyroid, most of
them are fanciful and far fetched. Some surmised
that the gland was sested in the neck to give a shape-
ly roundness to the contour, others that it was a
covering to the impoftant vessels in the neck, otheré
thought it had important relations with the larynx |
and it, in some way, weas connecﬁed with the quality |
of the voice. Some impressed by the number, size and
tortuosity of its blood vessels, concluded that the ;
thyroid was a safety valve regulating the  blood sup-
ply to the brain. It was alleged by others that

there was a close relation between the thyroid and

the femsle sexusl organs for is there not a variation
in size at the menstrual periods or under the influ= y
ence of sexual excitement and the greater frequency
of thyroid disorders in the female sex. Others agaiq
supposed the gland had special relations with the
emotional nervous system, swelling or shrinking under
such influences as rage, joy or sorrow. Then later
the hypothesis was framed regarding the gland as & |
producer of some substance of use in the bodily

economy.

|
In/ !
|
|
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In seversl ways our present knowledge of the
function of the gland has been obtained by the study

(e) of the effects, immediate and remote, of ex-
perimentsl removel of the gland in various
animals;

(b) of the effects of complete removel of the i
gland in human beings, usually on account 0f|
goitre; :

(¢c) of the symptoms of cretinism and myxoedems,
in which the gland is absent or atrophied;

(d) of the effects of the internal administration |

of thyroid substance in heal thy conditions

as well as when the gland is absent or func-

tionally deficient.

|

The functional importsnce of the glands was |
conclusively proved when the remarkable body changesi
present in cases in which the gland was absent or ‘
defective were found to disappesr under the influence
of thyroid feeding. The train of symptoms presented |
by cases with atrophied thyroids was observed to
follow complete thyroidectomy and to be obviated by

thyroid feeding. The functional importence of the

gland is greatest in early life, as shown by the proT
found slteration in the body which is associated with
the absence of the function of the gland &t the
period and by the much more serious results of ex- |
rerimental thyroidectomy in young animals.

Thus the results of thyroidectomy seen in

adults takes the form of thickening and dryness of

the integument with & tendency to loss of hair.

Adiposity/
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Adipogity due to deposition of a substance re-
sembling mucus supervenes later, though at first
there is some wasting. The muscles lose tone and

|

are weaker than in the normsl animal. Degeneratiow

of tissue is retarded. Anaemia is usually present.

The body temperature:is low, the power of heat
regulation by means of the skin, according to
LORRAIN SMITH, is diminished. The sexual functions
are interfered with. The 1limit of carbohydrate
sssimilation is raised. The nervous system is
markedly affected, dullness and apathy being,pro-
minent symptoms. ’Many nerve cells, especially |
those of the cerebral cortex, exhibit a shrunken
appearance and present a strong contrast with those

of a normal snimal.

Similar symptoms are observed in cases
of spontaneous atrophy or degeneration of the |
gland in children. There is an arrest of growth
especially of the skeleton, the cartilagenous bones
long remaining incompletely ossified. The develop-

ment of the generative organs is much delayed.

The integument swollen, the surface of the skin is
|
|

dry, the hair tends to fall out and becomes thin.
The face is puffy and pale, the abdomen swollen,
the nose depressed, the hands and feet are podgy.

The fontanelles of the skull remain open, the

muscles are weak and limp. Deaf mutism is common.,

The/ i
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The highest functions of the nervous system remain
undeveloped, the child becomes idiotic, this seems
to be due to an a2rrested development of the cells
of the cortex cerebri. The above combinstion of
symptoms forms the condition known as cretinism.
This may be either sporadic or endemic. The former
is generally associated with absence or early I
atrophy of the gland, the latter with goitrous !
degeneration. ' The symptoms do not show themselves |
until some little while after birth, in spite of
the absence of a thyroid; the absence appears to be
compensated by the internal secretion conveyed
from the mother's thyroid to the child before birth
through the placenta, after birth through the milk, |
If in the adult atrophy of the thyroid
occurs or there has been s too free removal in the
operation of thyroidectomy, such degenerative
changes take place in the gland sand materially
affect its functions and the condition known as
myxoedem2 becomes manifested - the symptoms have
been described in detail already. The above
symptoms, whether due to congenital atrophy or
operative interference, can be allayed or entirely

removed by successful implantation of pieces of

thyroid, an operation which hes rarely succeeded

in/ '
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in the man, or by administration of thyroid extract
either hypodermically or by mouth or by givihg
thyroxin, If the treatment is intermitteént the
symptoms almost at once reappear. The effects
therefore are obviously due to the loss of the
internal secretion contained in the thyroid gland.

|
metabolic processes of the body either directly ‘

This internal secretion in some way affects the

or indirectly promoting the nutrition of the con-
nective tissue and influencing the functions of the
cells of the nervous system part%cularly those of
the cerebral cortex, |

Given by the mouth in the human subject
thyroid extract lowers the blood pressure, in
diabetic patients it is said to cause the opposite
result and this effect lasts for several days.

Large doses are followed by tachycardia
often with some irregularity; nervous excitability;
flushing of the skin with the feeling of heat; in-
crease of perspifation; an increase of nitrogen
metabolism, If long continued the fat of the body
is diminished and glycosuris may be caused., Ali-
mentary glycosuria is more easily produced than |
normally. There is considerable wasting although i
the appetite is increassed. There are often digestiv%

disturbances. In extreme cases there may be ex-

ophthalmos/ |
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exophthalmos and other effects referable to cervical |
sympathetic excitation, such as dilastation of the
pupil and in animels retraction of the third eyelid;
psychical excitement, sleeplessness; tremor of the |
limbs: in short most of the symptoms of exophthalmic |
goitre. |

The wonderful improvement in the disease ‘
celled myxoedema, following the feeding of patients ‘
with thyroid gland, opened up a new chapter in the |
history of medicine. A whole host of men in every |
country of the world, have been working at the func-
tions of the thyroid glands and the methods of pro-
cedure of its various activities. It is interesting
to note that Professor Sir E.A.SCHARER was the first

to use the intravenous injection of thyroid extract

experimentally and much work has been done in our \
School by him and his confreres on the endocrine
oTrgans.

It has long been known that the thyroid is
one of the ductless gleinds and had an internal secre-

tion, the gland was the first to be credited with an

internsl secretory function. There is a great diffe-
rence between the externsl and internal secretions, !

some glends as the ovary testis and pancreas have

both. The externsl secretions, the active principles
of which are always in the nature of a ferment and

are known as enzymes, they are protein in nature snd |

are/
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are readily destroyed by heat in the presence of
water. The active materisls of the ductless or en-
docrine organs, of which the thyroid is one, are for
the most part, not rendered inactive even by prolong-
ed boiling, and are certainly of a far more simple
chemicel constitution than enzymes. They are dialys=
able, many of them act instently, their actions uare
probably similar to that produced by the active prin-
ciples of drugs, especially those of organic i.e. |
vegetable origin. These also operate by immediate
chemical action being conveyed to the parts which
they influence in solution by the circulation. |
These internal secretions are chemical sub- |
stences, these may be merely bye-products of metabo-
lism such as carbon dioxide which may act on the re-‘
spiratory and nerve centres, urea which may stimulate
increased action of the kidneys. The list of sub- :
stances included under the term internal secretiona,i
is glmost illimitable, and to restrict the special I
term hormone to every constituent thut can affect !
physiological functions, as some have done, can only
lead to confusion. S0 Professor Sir A.E.S3CHRAFER has |
coined the word "auto-coid" to designate the internal
secretions which are specially produced for the pur-
poss® of controlling melsbolie functions und the s2

ere,
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asre of two kxinds:-
(a) excitatory or hormones,
(b) inhibitory or chalones.
The autocoid of the thyroid acts like a hormone in
increasing the sctivity of certain cells, especially |
nerve cells and this is particularly well seen in the
sympathetic nervous system.

The problem of the discovery of the auto~
coid of the thyroid is complicated by the interactioq
and interdependence of all the internsl secretions
of the endocrine organs, as they are definitely cor-
related. Thus at puberty and at menstruation a tem-
porary enlargement of the thyroid has been known from
early times, and in all mamnals we invariably find
the thyroid considerably increased in size during the
early stages of pregnancy, wnd the enlargement is |
found to be due to the storage of colloid in the |
vesicles. The thyroid secretion is associated withi
the integrity of the function of conception just as
it is with that of menstruation.

The important influence exXerted by the
thyroid secretion on nutrition genersally, is no
doubt responsible for the fact that hardly any organ
in the body remains unaffected as z result of its
complete removal or atrophy. But the profound effect
on the secretory organs is that which we are now more
concerned with. In young thyroidextomised animuls

end /
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and in cretins the generative glands are only
slowly or imperfectly developed, the resulting con- |
dition being characteristically one of sexual in- |
fantilism. In the adult dog there is diminished |
activity as far as the production of spermatozoa is
concerned. In adult rodents the removal of the
thyroid calls for a response from the ovary and
conversely the removal of the ovary, a distinct
change is seen in the thyroid ,the vesicles being
greatly distended with collcid, further one notices

the colloid is basophill in character and therefore |

stains blue with haematoxylin instead of pink with
eosin, whereas in the normal thyroid the colloid 15
acidophile. It may be safely asserted that there !
is considerable increase in the functional activity‘
of the thyroid as far as colloid production is ;
concerned and probably the autocecid, in rodents
after oophorectomy. ‘
There is a definite relation between the !
endocritic system and the genital functions, the |
thyroid, pituitary and adrenals influence develop-
ment and subsequently preserve the integrity and
activity of the genital organs. Also all the

endocrine/
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endocrine glands acting in harmony control the
metabolism in response to the necessities of the
genital functions, but in addition they adapt the
whole organism to the possibility of selection and |
regulate the secondary characteristics, both
physical and pyschical,to suit the needs of the
individual, Excessive thyroid and ovesrian sec-
retion lead to &an unusual excretion of lime salts
and BLAIR BELL has put forward the theory that
calcium retention is a characteristic of masculin-
ity. There are changes in the endocrine glands
during pregnancy when calcium is needed for the
foetug, K these in the non-pregnant woman produce
masculinity which is seen in myxoedema.

At the menopause when the reproductive
function ceases, there are retrogressive changes
in the thyroid and the adiposity which ensues is
due to a reduction in the activity of the gland,
as well as a coincidental insufficiency of the
ovarian internal secretion.

The thyroid secretion produces an in-
crease of excitability of those tissues which are

amenable to the action of adrenalin. On the

other hand when the thyroid is extirpated the

activity of the secretion of the a2drenals is

diminished/
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diminished and the phenomena which are normally pro-
duced by the sympathetic stimulation are similarly
affected, Further with hyperthyroidism such as
occurs in intense feeding with thyroid, most of the
symptoms are those of over excitation of the
sympathetic and are similar to those caused by
adrenalin, There is, moreover, some evidence

that the amount of adrenalin in the blood is in-
creased both in hyperthyroidism and in exophthalmic
goitre. So apparently thyroidectomy stimulates the
adrenal cortex to excessive secretion and this also
tends to produce calcium retention and prevents
secretion,

After the removal of the thyroid the
pituitary becomes generally altered and enlarged
egpecially the pars anterior in which it is not
uncommon to find that a certain number of the
vesicles contain colloid, not unlike that of the
thyroid, - this colloid material, however, does
not contain iodine. It is s2id that this in-
crease of the pituitary after thyroidectomy does
not occur if thyroid extract be administered.

The increased activity of the pars intermedia of the
pituitary is also quite plain. These facts would

at first sight seem to indicate that the pituitary
and /
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and the thyroid can act vicariously but this is

very doubtful for it has not been found that pit-
uitary extract has any beneficial effect on the |
treatment of exophthalmic goitre and myxoedema. |
Nevertheless the éssociation in function of the two!
glands must be more or less close, not alone for

the above reasons but also because they both assoc-

iate too much the same degree with the sexual organs

and both act on the higher functions of the nervous
system in much the same manner. With regard to the |
thymus, some believe that there exists a mutual
relationship between the two organs and that they |
exercise, by their internal secretions, an excita-
tory influence upon one another. In confirmation
of this it has besen stated that increase or diminu-
tion in size of the two organs frequently go hand
in hand, but this can only be in early life, for
under normal conditions of growth and development
the thymus is undergoing retrogression whilsgt the
thyroid is becoming more active in its function.
Moreover the normal variations in both organs are

go considerable and at present in spite of many

observations so little is known regarding the con-

ditions under which they occur that it will be wise

to reserve judgement as to their mutual relationship

However/
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However the thymus is enlarged and persistent in
exophthalmic goitre.

Experimentally in the cat ard rat fed
with thyroid slycogen disappears from the liver,
but there is no glycosuria, the sugar having been
conveyed to the tiscues and oxydised. So to put
" it succinctly the thyroid produces mobilisation of
the carbohydrates. Thyroid feeding also tends to
diminish the 1imit of assimilation of sugar, this
may be either due to an increase in the secretion
of adrenalin or to & direct inhibitory effect on

the internal secretion of the pancreas.

THi /
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THs AUNCTION of the INTERNAL CECRETION.

As stated above the autocoid of the
thyroid acts as a hormone increasing the activity
of certain cells especially nerve cells and this is
markedly seen in connection with the sympathetic
system. The question arises, has this a direct
effect on the sympathetic system, or is it indirect
through the adrenals which are stimulated to in-
creased secretory activity by excess of the thyroid
in the blcod. The answer is not easy. But it may
be stated that although certsin symptoms of hyper-
thyroidism are similar to those nroduced by excess
of adrenalin in the blood, others are not so. This
is the case with flushing of the skin which is due
to vascular dilatation, whereas adrenalin ordinarily
produces vaso-constriction., Further excess of
adrenalin in the blcod leads to glycosuria which is
not as a general rule seen in exophthalmic goitre
nor in glycosuria a necesssary result of thyroid zd-
ministration, lloreover it is undoubtedly the case
that the asdministration of adrenalin exercises a
beneficial effect in some cases of exophthalmic
goitre, a fact which would be inexplicable on the
theory that the results of hyperthyroidism is

simply/
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simply due to excitation of the adrenals and the
product of an excess of adrenalin. But although
many of the effects of thyroid feeding and of
hyperthyroidism otherwise produced can be exnlained|
by the presence of excitatory or hormone autocoids,:
it is not possible to explain the results produced
by thyroid deprivation or hypothyroidism upon the
body generally and certain organs in particular,

merely by assuring the absence of these excitatory

substances. For the loss of the thyroid is follow-|
ed by increased growth and presumably increased
activity of certain other organs of the endoecritic
gsystem mentioned above. This is the case with

the pituitary and although it has been suggested

that this is an instance of vicarious increase in |
cize agsociated with the performance of similar
functions the similarity of function of the two
glands is far from obvious. Another probable ex-

planation is that besides & hormone that excites

some cells the thyroid secretes an eautocoid of
chalonic neture which restrains the activity of '
others, on the removal of the thyroid, this re-
straint is abolished and over activity is the
result in the other gland. This however is in the |
realm of pure hypothesis and much work will have
to be done to prove this theory.

Thus/ |



Thus to sum up the physiology of the
thyroid, we see that the thyroid is essential to
1ife, it governs the building up and growth of all
cells and with thyroid insufficiency there will be
defective growth and this will be most noticeable
in the young subject, where not only is growth

lessened and macrosopic growth diminished, but cells

fail to reach their proper development and the
connective fissue remains myxomatous. Whereas ex-
cegsive activity produced by experimental feeding
with suitable preparstions of the thyroid is shown |
by excessive metabolism, decrease in weight, not l
only from destruction of fat but also of proteids,
increase in growth of long bones in young animals
and various nervous symptoms affecting the heart as
tachycardia and palpitation, the central nervous
gystem irritability and éleeplessness,and the peri-
pheral nerves and musclegysuch conditions which are
seen as symptoms of exophthalmic goitre. It regulate
the destruction of the protein molecule, it is

kabolic in its action, 2lso it governs the elimina-

tion of the waste products of keatabolism, thus in

secretion there will be an accumulation of material

|
the adult if there is an insufficiency of thyroid i
|
which should be katabolised. It controls calecium '

metabolism/

S



45,

if the diet is persisted in, pathological effects
may be produced. These are evidenced by some |
degree of cell exhaustion from continued hyper- I
activity which may lead to symptoms of subthyroid-
ism. Then again the thyroids restored by increased
physiological action in mental and emotional states
to which the healthy human being is subjected, i
such as anger, fear, love, grief, anxiety, great
mental exertion as well as in a condition of phy-
sical exertion,

The gland is controlled by the sympathe-
tic, and the brain cannot involuntarily inhibit its
activity. The excess or defect of the thyroid ac-
tivity in relation to katabolism are so in evidence
in adult life that licCARRISON has compsred its role
in the living organism to that of the draught on
the fire. On the other hand GUDEVACH'S work re-
minds us of its influence on anabolism, sand he has
shown experimentally that feeding tadpoles on
thyroid may increase the rate of growth four times,

Professor Sir ARTHUR KEITH believes that the endo-

crine glands may help to determine racial character-
istics and suggests that the mongoloid facies in [
human evolution is dependent on thyroid pecularit-

ies due nerhaps in the first instance to some

¢limatic or geographical factor and perpetrated by
hﬁ reﬂ ity .
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PREQUENCY.

Bxophthalmic goitre used to be looked upon
as a rare disease, but nowadays when walking about
this city or any other large city, one sees the ty-
pical facies of this disease very frequently, and
the disease seems to be on the increase. When I was
in the United States of America last year, I noted
that this disease was more fregquently met with than
in our land. When discugsing this disease with Dr.
Plummer and others of the liayo Clinic, all said that
the type of the disease was more severe and seen at
an earlier age than it was seen in Great Britain,
the reason given was, that life was more strenuous
in the United States, also that there was more stress
and strain upon the nervous system, than in the older

grid more established countries.

SEX.

#omen are more subject to Bxophthalmic
goitre than men and from studying the reports of cas-

es collected by various physicisns on the continent,

in /




' in America including Canada and the United States,

Ithere is no doubt that the proportion of the two sexes
varies considerably in the various countries, GHARQQ%
:said the disease was only a little less frequent in me
| than in women, others say the proportion is 2 females
| to 2 males; in this country the proportion is given
lag 10 to 1 and in my limited experience I would put
the proportion as 13 to 1. The greater proportion of
females is the more significant when we remember the
evidence of asscciation between the thyroid gland and
the organs of generation and that the disease, especi-

ally in women, is during the sexual period.

AGE,

The disease may occur at any age, cases
have been observed in childhood from the third year
lonwards, but these are very rare., JDuring the summer

I had a patient under my care, a married woman of 59
who was suffering from exophthalmic goitre,

Most cases occur between 16 and 40,
that is between puberty and the meno-pause in women,

After 50 the incidence is rare and then men are re-

|
Il

latively more often affected. The commonest age is

between /
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between the second and third decade.

IMARRIAGE.

The question of marriage as to the
etiology is a debatable one, equally eminent ob-
stetricians have made diametrically opposed state-
ments and all one can sgay is, that the disease arises
during pregnancy. Sometimes exopthalmic goitre be-
gins in pregnency in the puerperal period or later.
On the other hand many patients improve during preg-
nancy and do not relapse afterwards. If the con-
dition of the patient is not too serious pregnancy
is an sdvantage to the patient.

Diseases of the pelvic organs do not
have any definite bearing on the occurrence of the
malady, nor are menstrual disorders specially con-
cerned with the condition, though leucorrhcea is a

very common and intractable symptom.

SOCIAL ORDER.

The disease is relatively commoner in
poorer classes, the onset is earlier, developing
between the ages of 15 and 35, whereas in the richer
clssses the age of onset is prolonged over a further
period of 10 to 15 years, Nearly twice as many cases

arise in the earlier years of sexual life in the

pocr /
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poor as in the richer class of females. It may be i
that nutrition plays an important part in the genesis
of the disease in females of the poor classes.

| OCCUPATION seems to be unimportant in the etiology

as regards women. Though during the training of

| recruits in America, before they came cver and under-
went the hardships and nerveus strain of service in
the front line trenches, many cases of hyper-thyroid-
ism were noticed and treated. It has also been
noticed that men such as engine drivers, station
masters or others placed in situations involving men-
tal strain, seem to suffer from this disease, though ‘
I have hunted through the literature on this gubject
I have never found any tables showing the prédisp0311

tion tc particular occupations,

PAMILY HISTORY is unimportant in many cases, though
& continental physician has put on record that, in’
one family he had under hie care, 7 cases of exophth-
almic goitre occurred among the 16 members of the
family in 3 generations. Another states that in a
fanily of 8 children out of a family of 10 and 3
grand-children, were all subject to this disease.
Personally in all the cases I have had under my care,
there has never been any family history suggestive

of definite exophthalmic goitre, nor even of hyper-

thyroidism./
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thyroidism, The tendency to this malasdy seems to

be transmitted by the males.

In goitrous regions goitres are often

found among mothers and sisters of patients who have
exophthalmic goitre, occasionally an immediate re-
lative as mother, sister or brother has the dlisease,
It has been suggested that the occurrence of simple
goitre, often unnoticed, among the relatives of the
patient, as suggesting a congenital alteration of
the thyroid, can be converted into exophthalmic goi-
tre, by the influences of infection such as typhoid
fever, syphilis ete, In districts where endemic
zoitre prevails the exophthalmic form is also more
common than in other parts; thig is true of ghe
regions of the Great lakes in America, and in Switz-
erland and France. The malsdy is often consequent
upon acute disease and a number of cases appear to
have followed an attack of influenza, During the
last great epidemic of influenza, many drew attention
to the frequency of hyper thyrcidism espeeially dur-
ing the convalescent period.

Chlordsis wae always mentioned as a

cause when the disease was first discovered, but now

it is recognised that the condition ig a pseudochlcr-

sis,

Some /




85l. |

Some throat, tonsillitis or other acute

infections suech ae typhoid fever, smallpox, meqn]es,!

|

| pneumonis, rheumatic fever, mumps, etc, often precede|
' |

|

‘ the symptoms of exophthalmic goitre and thyroiditis

! is often secondary to some infection., This is one of
|

|
the arguments to put forward proving that this dis- ‘
case is caused by an intoxication, The ancients :
called attention to the faet that in the adult female |
the thyroid gland may temporarily become enlarged
under the influence of excitement and the fact is
well known now,

The relations of locality and climate

are obscure, the incidence seems to vary in different

| parts of the world, being higher in England and on

the sea coast tham on the continent, America has a
higher pregnancy than Europe.

The frequent occurrence of exophthal-
| mic goitre in nephritics is estimated at 3%, occurr-
| ing ss one would expect, in sub-acute and chronie

nephritis.

| In America especially it has been ob-

served that among etiological factors, there is the
presence of syphilis in 55% of ceses, inherited

syphilis is looked for and rmled out in all cases,

This has not been my experience and I have found

syphilis/
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syphilis is extremely rare and when it has occurred

| it has been an accident and not the cause.

Tubercular disease, some physicians
in the United States state as the cause, and put the
percentage as high as 187 of cases. Here again this
has not been my experience and in looking up the
literature on the subject, I find that tuberculosis
is only mentioned as a cause, as this disease has
sometimes been found in the thyroid at post mortems.
But one has to be careful ZLcr the freguency with
which exophthalmic symptoms are seen in tuberculous
patients may lead to a grave error in diagnosis, and

thus early cases of pulmonary tuberculosis are missed

' and wrongly treated., Perhaps this enlargement of the

thyroid may be of toxic origin for enlargement of
this gland appears as a complication of tuberculosis.

' In cases of tuberculosis with exophthalmic goitre

' symptoms, the treatment of the thyroid may favourably

| influence the course of the pulmonary lesion even to

| full recovery.
|

Trauma seems to be a cause, for eases
have been reported of this disease coming on after an
accident, but these cases are on a par with fright

'which gives rise to continuous excitstion of the

sympathetic nervous systei,

I In/
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In the past, fright has always been
looked upon as the cause of exophthalmic goitre, and
no doubt this view is assisted by the resemblance of
the typical facies to fright, also the close connect-
ion between some of the chief symptoms of this dis-
ease and the more immediate effects of terror, such
as the heart beating quickly and violently, so that
it palpitates or knocks against the ribs, there is
trembling and tremor of all the muscles, the eyes
start forward and the uncovered and protruding eye-
balls are fixed on the object of terror, the skin
breaks out into a cold and clammy sweat, the face and
neck are flushed or pallid, the intestines are affec+
ted. Often the actual disease is ushered in by a
fright, but careful enquiry so often disclcses the
probability of the disease being in existence in a
mild or latent form before the shock, In the last
case I had under my care, the exciting cause was a
fright, the patient's father, an 0ld man of 90,
caught his foot on the carpet whilst walking and
fell, he did not fracture his femur, but the
daughter had to be treated for violent palpitation
at the same time as the father, and later exophthal-
mic goitre developed, In going into the history care
fully, I found that there had been attacks of tachy- |

cardia/
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tachycardia for some months previously , also tre-
mors and an indefinite history of diarrhoea with
offensive stools, the offensiveness was a;marked
feature, this diarrhoea had been present off ané on }
for at least two years. i
When all this has been said there |
are cases of exophthalmic goitre in well marked form%
which rapidly follow a severe and sudden shock to %
the nervous system, and this suggests the starting |
point of the disease may be a derangement of the
emotional nervous system and that with this there is
sooner or later associated an altered or perverted
condition of the thyroid gland, which serves to keep
up many of the characteristic symptoms. A French
physician Léon Béraud by name, writing about the
relation of the war to exophthalmiec goitre, states
that since 1914 he has met with a relatively large
number of cases in men from 20 to 45 years of age,
Some of the subjects had previously had small stat-
ionary goitres for a more or less prolonged period.
Exophthialmic symptoms developed from physical or
mental overwork, intoxication from poor food or waten

or microbic infection, dysentery, typhoid@ para-

typhoid in forms of light attacks of thyroiditis,

Cases of exophthalmic goitre appeared suddenly
following/ L
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following violent emotions, repeated anxiety, strenu-
ous physicsl exertions showing all the typical symp-
toms. Nervous shock menifested essentially in vaso-

f
i
motor disturbances and transient or permanent changeg

in the ductless glands and central nervous cells 18
held to be the starting point. |
Whilst in London a few months ago,

I was discussing this subject with one who is on the
staff of the London Hospital, and he said that this
disease was certainly more often seen now and gave
the cauge of this frequency to the numeroﬁs air raids
that the people of London suffered from during the
war.

CRILE in America and others, in try-

ing to f£ind out the raison d'&tre 6f shock, have
come to the conclusion that the sympathetic system
is affected, and that it is designed as an intensive
preparation for action or defence. Thus if the re-
sponse that the sympathetic nervous system gets is
not used in this way, it is dissociated, perverted
or prolonged as to produce through the thyroid gland
exophthalmie goitre with its danger to 1life, The

evil effects of depressing emotions, of anxiety, feaﬂ

|
pain and anger receive an explanation when we see |
that through the sympathetic nervous system they can

lead / ]
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lead even to structural chsnge., In this disease we
have the continued action of some excitant which

admits of no period of rest, so that the gland is

soon emptied of its colloid reserves whilst the se-
creting structures undergo compensatory hypertrophy.
The heightened excitability of the sympathetic ner-
vous system is shown in this malady due to contrac-
tion of the protrusor bulbi musecle, the rapid pulse,

the sweating and alsc the diminished secretion of

gastric juice. As with adrenal stimulation increasedl

blood pressure, a tendency to glycosuria and pigmen-
tation of the skin, CRILE has suggested that the
primary cause is the action on the adrensls with the
pouring out of the adrenalin which in its turn acts
on the thyroid and because the sympathetic nerve
supply is like a cistern with ite tap turned on and
cannot be turned off, The stimulation of the whole
emotional apparatus is so obvious that the aspect
has been well compared to a state of continuous fear
as seen in the staring eyes, the downward curve of
the mouth and the tremors.

There is a remarksble lcwering of the
brain thresholds to stimuli of all kinds. According
to CRILL the response to emotional, infective and
noci-ceptor stimulation are all equally exaggerated
and he describes similar changes in the brain cells

produced /




produced by exophthalmic goitre, fear, shock and
exhsustion. The continuous action of the sympathe-
tic appears to lead to degeneration in the superior
cer¥vical 5@;51&3 also . for pigmentation, chromatolysis
atrophy and fibrosis were found,

But exophthalmic goitre is not only
caused by increased irritability of the sympathetic
nervous gystem , there must be also a "status degen-
erativus" and this is where the psychic element also
comes in as a causal factor of the disease.

There are two schoole of thought, one
gays that exophthalmic goitre is caused by the con-
gstant stimulation of the thyrecid through the sympathe+
tic nervous system and it is not true that the cause
. of the disease is abnormal functioning of the thyroid)|
but that the thyrbid manifestation is, rather, a re-
sult merely of an augmented sympathetic activity as
aré many of the exophthalmic symptoms.

The other school say that the disease
is caused by the autocoid of the thyroid scting like
& hormone increasing the activity of certain cells
~especially nerve cells., This increase in excitability
is specially well marked in connection with the sym-
pathetic nervous system. This may be not only an
academic question but &t may lead up to the dis-
covery of the primal cause of the disease which is
86111 wrapt in obscurity.

1t/




| simple increase of secretion, that is hypersecretion,

It is generally conceded that the symptoms

|
|
of this disease are caused by the thyroid secretion |
|

and the etiological relationships between exophthalmic
goitre and the thyroid cannot any longer be doubted,

| whether the etiological factor is to be found in

or a perverted secretion is not so easily answered,
But the consensus of opinion is leaning towards a

hypersecretion because :-

(1)

(2)

(3)

(4) /

the symptoms of the disease are not unlike

The symptoms of disease in general are

The blood in a person with exophthalmic

those produced by hypersecretion of the
thyroid administered in a normal individ-
ual and in this connection it is interes-
ting to note the following case, a man of
4% years of age, without neurotic antece-
dents took about 1000 gr. 5 thyroid tab-
lets for obesity in six weeks., By the ;
3rd week he had thyroid enlargement of -
about 3 cm. Dyspnoea, palpitations of the
heart with bounding carotids, depression
and mental excitement with insomnia foll-
cwing., A warm skin, moderate exophthalmos
and tremor were present, but the thyroid
glthough distinctly enlarged was free from
thrill and murmur. The pulse was 120, the
apex of the heart forcible and displaced
outwards. STELLWAGS and VON GRAFE'S signs
were present. There was glycosuria. Re-
covery followed rather rapidly when the me
dication was discontinued but the exoph-
thalmos and eye 1id signs persisted for

6 months,

opposite in character to the symptoms
found in cases where the thyroid is atro-
phied.

goltre when injected into mice increases
the resistance to the toxic action of
acetonitrill which is also the case after
thyroid extract has been injected,




59 .

are seen in stained sections of the
gland under the microscope.

(4) The signs of hyporactivity of the thyroid |
Certain investigators, however, deny that ‘

it has yet been conclusively demonstrated that exoph-

i
|

thalmic gogtre is due to hypersecretion of the thyroi?.
It is pointed out that if hypersecretion was the ‘
cause of the dicease, one would expect that the in- |
jection into animals, of the blood from patients
suffering from it, would produce symptoms similar to
those following the injection of thyroid extract.
The results of such experiments, however, have been
extremely confusing and very indecisive since it is
difficult to recognise in the laboratory animals,
many of the characteristic symptoms especially those

affecting the skin and general bodily nutrition.

Another difficulty in accepting the hypersecretion

hypothesis is said to be the fact,that an extract of l
& gland removed from an exophthalmic gogtre patient i
has no different physiological action on a mormel |
animal from an extract of a normal gland containing

the same percentage of iodine. The evidence is by no

means conclusive, one way or the other, and it may be

well that the observed changes in the thyroid gland
are not the cause.of the symptoms of exophthalmic

A
goitre/
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goﬁtre, but merely like other symptoms of the dis-
ease, a result of some condition elsewhere, In |
this connection it is interesting to note that de- !
generative and pigmentary changes in the ganglion
cells of the cervical sympathetic have been found in |
cases of exophthalmic goitre and which are believed
to be distinctive of this. condition. On this account
disease of the sympathetic nervous system is sugges-
ted by some as the possible cause of the cardiac and
occular symptoms as well as the thyroid activity, the

latter produced secondarily, however, it is supposed

that the metabolic phenomena seen are characteristic
of the disease, J
After the results published by McCARRISON
on higs findings on the cause of endemic goitre, ones
thoughts have been centred on auto—intoxication
especially from gastro-intestinal toxaemia and lic
CARRISON believes strongly that this is the cause of
the exophthalmic variety also. He says the ideal
conditions for the development of this diseése are
provided when all three classes of factors, nutri-
tional, psychic and infectious, operate on the in-
dividual at the same time or where two of them do so.
They are predisposing causes onlﬁ which favour the I
action of the underlying causal agency. The agency
i1s one which gives rise to continuous excitation of
the sympathetic nervous system. That symptoms simi-

lar/
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similar to those of exophthalmic go{tre can be in-
duced by continuous excitation of this system ie |
shown by the experiments of CANNON where the phrenie-i
nerve was joined to the peripheral portion of the cutl
cervical sympathetic in the cat. The operation re- :
sulted in tachycardia, increased excitability, loose i
motions, exophthalmés on the operated side and an :
increase of the body metabolism as well as an increas?
in the size of the adrenals. In seeking for the i
source of the excitant of these symptoms of ex0phtha1T
mic goitre, one is reminded that effects similar to |
those caused by stimulation of the sympathetic nervouf
system are produced by certain amines resulting from

the putrifactive decomposition of proteins or amino

acids in consequence of bacterial action, and this
has been proved by Professor G, BARGER. The most 1
common source of the amines is the gastro-intestinal
tract. According to KENDALL of the liayo Clinic, the
active constituent of the thyroid secretion is an
indol compound of iodine, which he calls alpha-

iodine, It is a suggestive fact that indol is a

putrifactive decomposition product of the tryptophane

| in the protein ‘molecule,

A further method of investigation to which
it is necessary to refer, is the routine examination |
of the faeces in all cases of exophthalmic goitre by |
every means at our disnosal, and where possible their |

hactericlogical/
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hacterological examination for the detection of organ-
jsms to which the patient's resistance is low,

I was able to carry out some investigationé
on these lines on two patients, snd these sre in-
structive: but the number of patients I was able to
examine in this way was far too small to make any

deductions from, and one would require at least a

series of 50 patients in order to make the report
of any value.

The routine was this; the patients were |
kept in bed and made, to rest in the physiological
sense, free from all burdens, cares and household
duties. The diet was not restricted except in this
one particular, meat was only allowed once a day and
then at mid-day. Two and a half pints of warm water
wae injected using a Hipginson's Syringe with a long

nozzle, so as to get the fluid as high up into the

colon as one could. This was passed, and it was J
collected into a glass jar and put aside., Then ;
another two and a half pints was injected in the same
manner, when the 1ast of . the first injection had
been passed, and this usually worked out at about 25
minutes afterwards. When the seccnd injection was
passed, this was also collected amd put aside in a
glase jar, If the douching is properly carried out,

the second jar should contain no fuaecsl matter, and

should be quite clear, but it is difficult to train

nurses/ l
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nurses to wait till all the first injection has been
passed before injecting the second two and a half
pints, so in the tabulated results that follow,
though the second wash out was always clearer than
the first wash out, yet none were as clear as I
should have liked to have seen them. For the matter
of convenience this was done at night before the
patient went to sleep and I saw the resultant next
morning about 10 A.M. and examined it.

The two patients that I carefully examined
and wish to report on, were treated in the above
mentioned manner, and have been bacterioloegically
examined.

One patient was a man, a motor mechanic
aged 32, who had been discharged from the Army as
unfit, He had a dilated heart when he joined up, ard
was put into category B III; however he was sent to
France, and@ drove a motor lorry carrying rations and
ammunition right up to the forward dump nearest to
the trenches, thus he was constantly under shell fire
His history was good, except for the condition of
his heart. He and his two brothers run a motor hir-
ing business in Dalkeith; he lived & strenuous out-

door 1ife, working often 16 hours a day driving his

~motor car when wanted. In the army he had an excell-

ent history; he never was on sick parade nor in

hospital /




hospital till he began to feel nervous and have
tremors with attacks of palpitation, then he repor-

ted sick, was sent down the line, sent home, beard-

ed and discharged from the army. Patient is a tall
man, 6 feet 1 inch in height, showing all the
typical signs and symptoms of exophthalmic goitre.
Mhe enlargement of the thyroid is specially notice-
able, and I messured it. Take the 7th Cervical
Spine as the fixed point behind, going round the
most prominent part of the enlarged thyroid - this
measured 18 inches. His weight was 9 stone, whereas
his usual weight was 13 stone.

The second patient was a woman aged 859,

who received a great shock when her husband, who
left for business in his usual health at 9 a.m., .
was brought back at 11 a.m. having been knocked down?
and killed by accident. She was a poorly nourished |
0ld lady with a small goitre, very little exophthal-
mos, but suffered from tachycardia, loss of sleep;

and symptoms of the nervous type - this patient was

very unsatisfactory.

The examination of the faeces consisted

of naked eye examinations of the two wash outs.
iiicroscopic examination of Gram stained films, a
loopful of the second wash out was taken after the
contents of the glass jar was stirred up and put

upon & glass slide - dried and stained in the ordin-

ary/ |
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ordinary way. A rough count of the bacteria was
taken in this way; I used to imagine all the bac-
teria collected together, and took this as the
average field content - at present it is impossible
to be absolutely scientifically accurate in count-
ing either the number of the bacteria in each colony
or the number of the colonies in a given portion of
a stool for so much depends on the dilution, con-
sistency and time of the examination. The method

I used has no standard except the one that each ob-
server makes for himself and though not strictly
scientific it is sufficiently accurate to be a guide.
Also a culture was taken on Agar incubated at S?OC.
for 24 hours, examined by naked eye, the various
and different colonies were picked off, stained and
examined. The urine was also bacteriologically ex-
amined, a sterile specimen was drawn off with a
sterile catheter from the female patient. In the
male patient I did not feel that it was right to
pass the catheter, so this method was not used, but
with ordinary precautions a specimen, to all intents
and purposes sterile, was obtained. Before psssing
urine, when a specimen was wanted, I personally
washed the glans penis and the meatus with a swab
dipped in a 1lysol solution and then with sterilised

water, the patient was told to,pass water and to

take/
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take a portion in the middle of the act of micturi-
tion pass it into a sterilised test tube, and finish
the act, thus aseptic and antiseptic precautions were
taken, A portion of this urine was examined and put
to the usual urinary tests, and the rest was put in-
to an equal quantity of broth consisting of meat ex-
tract, peptone and salt, incubated at 3700. for 24
hours, A loopful of this was spread upon agar in-
cubated again at 37°C. for 24 hours, stained and
examined under the microscope.

A control was taken for the patient, a man
aged 50, Clunie by name, and suffering from emphy-
sema and bronchitis. Unfortunately I had great
trouble with the female patient, and I had to cease
my observations upon her, because she refused to
have her urine drawn off, and I found the double
enemata was causing her pulse to increase in rate,
her temperature to rise slightly and she did not
sleep at night after these injections, thus after
one examination I had perforce to cease the examina-

tion of her faeces and urine.

Details/



C. PATIENT

14/6/21 Naked eye
characteristics.

1st WASH OUT

SEDIMENT 2;5 of jar con-
tente,
COLOUR (1) of sediment
light brown.

(2) of fluid 1ligh-
ter brown.

ODOUR + + + (maximum + + +)

REACTION to Litmus, acid.

No Scybala
2né WASH OUT

SEDIMENT 1/3 of jar con-
tents.

COLOUR (1) of sediment
light brown.

(2) of fluid 1light
brown lighter

than in 1st W.O0.

ODOUR + + +

REACTION to Ligmus slizghtly
' acid.
MICROSCOPIC/

C. CONIROL

e BE.

1st W. O,

SEDIMENT 1/5 of jar
contents,

COLOUR (1) of sedi-
ment yellow
brown.

(2) of fluiad
brown

ODOUR + less ammonia-
cal than 2nd
W.0.,

REACTION to Litmus
slightly acid|.

o Scybala.
31’16 i"\‘l . 0 .

SEDIMENT 1/10 of jar
contents.

COLOUR (1) Sediment
0} b o i 20

(2) fluid 1ligh
~ter in
colour and
fairly
clear,

ODOUR not offensive
somewhat ammoni-—
o-cal,
REACTION to ILitmus
neutral
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I{ZICROSCOPIC EXAMINATION of

2nd WASE OUT ONILY

AVERAGE FIELD CONTENT 45%

GRAM POSITIVE Diplococci =
few, some large resemb-
ling Enterococei.

Cocci, a few.

Bacilli make up 857, some
large resembling Lactic

Acid Bacilli

GRAM NEGATIVE Cocc=1 bacill-
ary forms probably B.
Coli - these show varia-

tions in size.

SPIROCHAETES very numerous
three or four on every
field - these resemble

Vincent's,

No Yeast cells seen,

Undigested food + (maximun +)

In an average field
Gram Positive 257
Gram legative 757

Sp. Gravity
Colour

_ Albumen
BEbY
Blood
Lugar

URINE/

A. F., G, 30%
GRAM POSITIVE Diploco-
cci one or two.
Coceci a few scatter-
ed thro'out the slide
Bacilli make up 29%
of gram positive or-
ganisms, variations
in length and bread-
th - some large
which resemble ILac-
tie Acid Bacilli,

GRAM NEGATIVE Coccal
bacillary forms
probably B. Coli -
variations in size.

No SPIROCHAETES seen,

Ilo Yeast cells seen,
Undigested food +
In an average field

Gram Positive 507
Gram llegative 507

URINE STIERIILE.

10826 1020
light amber amber
none none
none normue
none none
none none



C.
UnINE CONTILUED,

IIZICROSCORIC

R.B.C. few,

Pue cells +
Epithelial cells few,
Bacteria + motile

llo casts

Crystals calcium oxylates
seen,

CULTURE
Naked eye appearance,

very abundant growth of
staphylococeal colonies

MICROSCOPIC

Staphylococci pure culture
showing some variation in
size,

17/6/2

FABECES.

N. E,

st W. 0.

OLOUR + +

SEDIIMENT + of jar contents

COLOUR of Sediment light
brown.

of fluid lighter
brown,

REACTION to Litmus neutral

o/

e

EXAMINATION of CENTRIFUGEDL SPRCINMEN.

R.B.C, one or two.
Pug cells +
Bpithelial cells
Bacteria + + all
motile,
o casts.
Crystals calcium
oxylate.,

extensive growth
erey colonies of B.
Coli.

chiefly made up of
B, Colil a few stap-
lylococel seen,

N, m.

st W.'0,

CLOUR +
SEDIMENT 2/5 of Jar
contents,
COLOUR of sediment
brown.
of £iatad
lighter in
colour.,
REACTION to Litmus
acia,

ool
LOW



No Scybala,

iucus +
Undigested food + +

2ndo Wa 10,

CDOUR +

SELIMENT 1/5 soft pultacc-
ous,
COLOUR of Sediment dark
brown.
Of £fiuid
ag sediment.

same colour

llc Scybala.

Muecus.

Undigecsted food +
There was less
fiuid in Wo, 1 jar
than ik No. 2.

and W, O.

ODOUR -~ not offen-
sive,

SEDIMENT 1/5 of jar
contents,

COLCUR of Sediment
biscuit,

Of fluid lighter
brown.

RBACTION to Litmus alkaline. RFEACTION to Litmus
slightly acid.
Wucus + 1IUCUS.
Undigested food + Undigested food + +
MICZOSCOPIC EXAIIINATION of 2nd WASH OUT ORLY
Ao P, G, B0% A Py @, 85%

GRAM POSITIVE Diplococei not
numerous, some large re-
sembling Enterococci,

Cocei a few.
Bacilli numerous major portion

of field - vary in size, large
resemble Lactic Acid Bscilli.

GRALL/

SRAM POSITIVE Dip-
lococcl one or
two - some large
resemhle Enteroc-
oeeaet,

Cocei a few.

Baeilli, the major-
ity of the field
vary in length ar
breadth, = few
large resemble
Lactic Acid Baci-
i i i
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GRAM NEGATIVE Coccal 3Bacill-
sary forms probably B. Coli

SPIROCHAETES st%ill numerous

FAT globules seen.

lo yeast cells seen,

Undigested food +

In an average field

GRAI POSITIVE 20
GRAM NEGADIVE 80%

URINE STERIIE

Sp. Gravity 1026
Colour Straw
Albumen none
Bile none
Blood none
sugar none

GRAM LEGATIVE

Coccal Bacillary
forms show vari-=
ation in size,

Eo Spirochaetes

seen,

No yeast cells
seen.

Undigested food +

In average field

GRAM POSITIVE 40%
GRAM NEGATIVE 60%

1018
amber
none
none
none
none

[IICROSCOPIC EXAMINATION of CENTRIFUGED SPRCILEN

R. B. C, few,
Pus cells, one or two
Bpithelial cells, a few,

Bacteria nct so numerous as
in 14/6/21, but still +
motile.

lio caste seen,

No erystals seen,

CULTURE.
Rs E.
Pinpoint colonies suggestive
of streptococed,

Large/

Re.. B. B, Tfew:
Pus celle +

Epithelial cells
few,

Bacteria + +
metile,

o casts sgeen.
o erystals seen.

Large colcnieg of
dominating.




Large grey colonies of B.
CC'li [

MICROSCOPIC

Pure culture B. Coli -
organisms show,a
variation in size.

+ &

io stentocoecel found.

29/6f 21
g G,cqy of Polyvalent

L

B. Coli vaccine given,

1/7/21 FAECES.

N, B.

st W, 0.

ObOUR + +

SEVIMENT 1/3 of jer
contents,

COLOUR of sediment yellow
brown.
Of fluid darker than
sedinent,

REACTION to Litmus very
slightly acid.

Scybsla,
Mucug +
Undigested food +

end W 0.

CDOUR + +

SEDIMENT 3/5 of jar
centents,

COLOUR of Sediment slmogt
yellow,
Of fluid same colour as
sediment.

REACTIONL/

Staphylocoecci ceclon-
ies a few.

By, Qo3

a few Staphylococci
seen amongst the B.
Gells

Ne B,
gt W. O,
CLOUR +

SEDIMENT 1/3 of jar
contents.

CCLOUR of sediment
darkish brown.
Of fluid lighter
than sedinent.

REACTION to Id tmus
acid,

No, Secybala.
llucus +
Undigested food +

Znd W, 0.,
CLOUR not offensive,.
SEDIMENT 1/7 of jar
contente,
COLOUR of sediment
light brown,
Of fluid same light
brown.
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REACTICK to Litmus, very
slightly =cid.
llo Seybala.

RBACTIOQN to Litmus
slightly acid.
o Scybala.

Mucus + Mucus + +
Undigested food + + Undigested food +
MICROSCOPIC REXAMINATION of 2nd WASH OUT.

A: B. 0. 30% ke B, ©, 30%

GRAM POSITIVE Diplococci JRALL POSITIVE Diploco-
few some large resemble ¢ei, not numerous
Bnteroecocel., some large resemble

Enterococeci.
Cocci smell =nd large - Coceci a few scattered
a few in chain formation thro' the fields.
Bacilli wvarious sizes, large Bacilli increased in
resemble Lactie Acid B, proportion more than
17/6/21 some large re~
semble Lactic Acid
Bacilli.

GRAII INEGATIVE Coccal Bac- GRAII INEGATIVE Coccal
illary forms probably B, Bacillary forms vari-
Coli. ations In esize - csome

Bacillary forms show
bi-polar staining,

SPIROCIAETES No Spirochaetes found.

ducus +

Yeast cells, a few seen Ko yeast cells seen,

Undigested food + + Undigested food +

Smgll clear bluish cells 18"

in diameter may be vege

t_

able for there was a large

proportion of undigeste
orange ia thisg sool,

a

Long threads seen under L,P.

under 1/12" look like sheads

of liuvecus with Bacilli ad-

hereat - some had only G,
2 /

Positive/




Positive and others
LNegative organisms
adherent,

In an average Fie%‘
GRAM PO0SITIVE 15:
JRAM IEGAIIVE 85

/

ULRINE

Sp. Gravity
Colouri,
Albumen
Bile

Blocod

sugar

Not mixed,

m N
‘rI'.‘“:;?'l

In an average fie%ﬂ
GRAM POSIIIVE 503
GRAK INEGATIVE 70%

e e
STERILE ,

1024 1C20
amber amber
rione none
none norne
none rnone
none none

IICRCSCOPIC EXAMINATION CF CENTRIFUGED SPECIMEN.

Re Be Co +

Pus cells, few,

upltnel:al cells, few.

Bacteria + motile
iio casts seen,
llo erystals seen

Pus cells +
Epithelial cells +
Bacteria + motile.
o casts cSeen.

No erystals eeen,

2 15
i e g

fany colonies B, Colil

“nly B, Coli coloniesg

ew Staphylococéi colohies

LICRCSCOPIC

Pure culture of B,

1:.:;7:'21

Coli

Pure culture of B.
COlj .

PAECES.

1st« W 10,

OLOUR + + +
SEDILENT 1/4 of jar
contents.

|r1r-‘l—r-‘-vr-'

.
A e ey

1st W. 0y

ODOUR +
SEDIMENT 1/4 of jar
contents.




COLOUR of Sediment browm,

Of fluid light brown.
ABACTION to Litmus neutral

SCYBALA difficult to deter-
mine as there was much
fluid matter flcsting

wucus + +

Und igested food =+
2nd W.0,
ODOUR + + +

SEDIMELNT 1/4 of jar
contents.

COLOUR of Sediment

yellcwish brown.
Of fluid not clear.

IBACTIONK to Litmus very
slightly acid.

No Sepbala

LUCUS + +

Undigested food +

MICROSCOPIC EXAMINARION of

COLOUR of Sediment
dark brown.
Of fluid light brown

IEACTION €o Litmus
Just acid.,

Eo SCYBALA,

l»;UGUS f littlﬁ‘ 'uC‘t a
plus.

"Undigested food +

81“@ TI"'.. - 0 .
mn = & = - £ - *
CDOUR not offencive.

SEDIMENT 1/8 of jar
contents,

COLOUR of Sediment
light brown.
Of fluid very light
breown almost clear.

AmACTION te Litous
neutral .

No Scybala.
Ko MUCUS eeen,
Undigested food +

end W, 0. CONLY,

A. P. C, 25%

GRAM POLITIVE Liplococci
a few,some large regemble
Enterococci

Cocei/

GRAM POSITIVE Diploco-
cel some,a few large|
recemble Enterococci |




Cocei, a few

Baecilli usual
form most of the
field. Some large
regemble Lactiec
Acid Baeilli,
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Al NREGATIVE Coccal
Bacillary forms, pro-
bably B. Cecli, the
Baeillary forms wvary -
greatly in size,

SPIROCHAETES very
numerous,

A few yeast cells seen.

Coceci, a few,

Bgacilli numerous -
some large resemble
ILactic Aeid Baeilli,

ZRAM NEGATIVE, Coccal
Bacillary forms sho
variation in length
and breadth.

37 e
{TES seen.

o SPIROCH

Jo yeast cells seen,

Undigested food + + Undigested food +
In an average field, In an average field,
GRAM POSIDIVE 10% GRAM POSIIIVR 407
GRAM NEGATIVE 90% GRAM KEGATIVE 607
URINg STERILE.
Sp. Gravity 1026 102
Colour Straw. amber
Albumen none none
Bile none none
Blood none none
sugar none none,

IIICROSCOLIC EXAMINATION

of BENTRIFUGED SPECIMEN

R. B, €. one or two

Pus cells, few.

Epithelial cells few.

Bacteria + motile

lo casts seen,

CULTURE.

N, B.

Large and small grey
colonies of B, Coli.

MICROSCOPIC.

Pure culture of B. Coli,

;‘14 Bl Go feWa
Pus cells, few,
Epithelial cells few,
Bacteria + + motile.
o casts seen,

Only colcnies of B.
Coli seen.
Pure culture of B.

Colj .
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Details of local, focal and general re-
actions noted after increasing doses given subcutane-
ously of a polyvalent B. Coli Stock Vaccine. This
vaccine 1 c,c, = 800 million bacilli.

29/6/21 % c.c. of the above vaccine was given to C.
and to a lad M. who suffered from Myalgia;
the injection was given in the arm at 10
a.m, each time, and the results are minute-

ly tabulated below:-

OBSERVATIONS taken at:-

1l p.m. C. 1local reaction red size of pea
at point of puncture.

M. no local reaction.
4 p.m. C. Jlocal reaction, same size.

M, no redness in the skin but a feel
: ing of "tightness",

30/6/21 10 a.m, C. no local reaction.

M. &area 4" x 2" red hot and tender
to touch,

4 p.m. C. no local reaction.
M. @&area same size and more tender.
1/7/21 10 a.m. C. no loeal reaction,

M. size of red patch smaller and
less painful.

4 p,m. C, no local reaction.
M. s8ize smaller.
2/7/21 10 a,m, C. no local reaction

M. area disappeared except for a
pin point area,

GENERAL/



SHNERAL REACTION,

C. said he "felt better" after this
injection and asked for another, no
rise in temperature,

il. said he slept better after this in-|
Jection, and he did not complain
of the local reaction. There was a|
rise of temperature to 99.2 the
first night but nothing to note
after this,

FOCAL REACTION

C. there was no decrease in size in
the thyroid measurement - no pain
nor subjective symptoms in the
thyrc}id *

M. there was no local reaction.
4/1/21  Another 4 c.c. of the same vaccine was
given again at 10 a.m.

To economise space the local reactions were
the same, C, showed nc local reaction,

The focal reaction, the thyroid was slight-
ly smaller, it measured 173", but this
might have been due tc the douching, rest
in bed and regular diet,

SENERAL REACTION,

C. volunteered the statement that this
injection had not done him so much
good g8 the firet one.

lI. the lccal reaction was just about
the same in size and tenderness.
o. focal reaction.

GENFRAL REACTION, there was a higher rise in
temperature and a slight feeling of
malaise,

9/7/21 . C. was given 1 c.c,, but M. was only given
%+ c.c, as there was a fairly severe lccal |
and general reaction, f

C./




C. again had no local reaction, focal reaction
the fhyroid was again 17.", general reaction
he felt better after the larger dose,

| 9/7/21 1, had a larger local reaction and the signs

' of the general reaction was more severe with a
rise of temperature up to 102, he was restless
and sleepless, so I did not care to carry on
this experimental work on this patient.

As far as C. was concerned, I was unable to
carry on my observations for he passed out of
my hands but this vaccine treatment was carrie
on by a confrére, and I have not seen him for
months.

po i)

AGGLUTINATIONS.

As in the first sterile specimen of urine
the culture on Agar was one of pure Staphylococcus
albug, I tried to find out if there was an agglutina-
tion of his blood in the following dilutions, 1/20
1/40, 1/60, 1/80, 1/120, but this was negative.

Later I tried again with Bacilli Coli, this
was both before and after the injection of the B.
Coli vaccine, as has been outlined above, the same !
dilutions 1/20, 1/40, 1/60, 1/80 and 1/120., Both
C, and M, were negative, I was surprised for I ex-
pected after the larger dose of the polyvalent B,

Coli vaccine that the test would have been positive,

Mrs S. the female patient was refractory,

and I was unable to carry out these bacteriological

[
|
observations, as a favour 1 was able tc get one f
sterile/
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sterile specimen of urine and one series of wash
out. In this examination I found the odour was
distinctly offensive, I was unable to find any Spir-
ochactes, which I fommd so numerous in C's stools,
these Spirochaetes resemble the Spirochaetes of
Vincents Angina.

In these observationg there are two points
which are worthy of notice, and I de not know if

the injections of the nolyvalent B, Coli vaccine

f
were the cause of these two variations., PFirst C's
stools get more offensive after these injections.,
Secondly the average percentage of Gram Positive
and Gram legative changed, the Gram Negative show-
ing a diminution, I was unable to follow these
variations out because of lack of opportunity.

It is strange how often these Spirochaetes
are found if a systematic microscopic examination
is made of the stools of all patients, similar Spir-
ochaetes are found if microscopic examinations are
made of ths depositions at the gingival margins of
the teeth, sc they are not pathognomonic to exophth--
almic goitre. I almost apologise for putting in these
observations, for there are not enough to be of any

¢linical value owing to lack of facilities and time,

1/
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I was unable to carry these to any conclusiveness.
But in sumarising these observations, there ig a
similarity seen in the naked eye and bacteriologi-
cal examination of the faeces of the exophthalmic
patient, and of the control, but there are certain
points which stand out, the offensiveness of the
stools in C, was very marked though he did not have
any diarrhoea, snd this offensiveness was increased
after the injections of B, Coli vaccine. The Spir-
ochaetes mentioned above were striking because they
were o numerous. I thoroughly examined C's tonsils
and teeth, but could find no signs of active disease
nor any spirochsasetes,

There is another symptom which I have
found only in exophthalmic patients, though I have
tried these double enemata on many patients suffer-
ing from various diseases., Those suffering from
exophthalmic goitre always complained of subjective
symptoms such as weakness and lassitude after this
treatment, the others do not complain, I have also
noticed that the normal act of def=aecation makes a
patient feel weak and they have to go and lie down
to rest after this natural act.

The various theories of the causation of

exophthalmic goitre, are,

(1) /
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(1) Intestinal toxaemia,

(2) Excessive thyroid activity.

(3) That it is due to a nervous disorder seem
to be correct and more or less interwoven.
lMoreover the ductless glands have been
found to participate in the morbid process
especially the adrenals and thymns.

The relation of thyroid disease to previous
infections has been noticed clinically by many ob-
serversg, and if the secretion is an important element’
in the defense against infections, it is not impos-
gible that it is stimulated to overactivity when
occagion demands, and if the stimulus be often re-
peated, it may produce changes which we recognise as
pathological, Through the repeated stimulus to over-
activity, the gland has become hypertrophied, and its
heightened@ function continues long beyond the stimu-
lus which called it forth. The mechanism against
infection dependg to a degree on thyroid function.
The defensive process that the secretion exerts is
by subjecting toxins bacteria etc. to metabolism,
precisely as it does in breaking down fats and al-
bumens. $So the secretion carries on its protecting
role. Indeed PLUMMER of the Mayo Clinic recently
stated that the autocoid elaborated in the thyroid
is fundamentally a rart of the katabolic process of
higher human place.

Another/
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Another etiological factor which demands
elucidation; many cases of exophthalmic goitre are
probably due to terror or severe fright particularly
when associated with traumatism, also to profound
grief, violent rage etc. There is no doubt that
fright may alone cause the digease; this has been
seen after the air raids in London =nd after the San
Francisco earthquake, CANNON says any high degree
of excitement in the nervous system, whether felt as
anger, terror, pain, anxiety, grief etc is likely to
break over the threshold of the sympathetic division
and 6isturblthe functions of all the organs which
that division innervates, one of which is the thyrocidl
They entail slso in the light of CRILE'S work, a
physical exhaustion of the cerebral nerve cells, the
cell bodies of which, show marked chromatolysis. We
are evidently dealing with a toxaemia due to impared
metabolism in these cells giving rise to toxic wastes
which provoke excessive thyroid activity. Chromatoly-
sis denotes more or less disintegration of certain
components of nerve cells their chromatin.

Now excessive mental stress, =s fear, anger
etc. help on this process and show that nerves fati-
gued by stimulstion, more or less rapidly lose thelr
subgtance. Briefly put, fright, anger etc. bring
about disintegration of the nerve cell by subjecting

it to violent stimulation which means excessive meta-

bolic/
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me tabolic activity. May it not be here that the
primary toxin or cause of exophthalmic goitre ap-
pears in these cases, e.g. excessive metabolism of
nerve cell is known to produce phosphoric acid,
cholin and a substance kmown to be particularly
poisonous neurin, a body closely allied to muscarin.
So sensitive is the thyroid gland to the latter
poison, in fact it was once believed that its one
function was to destroy neurin as fast as it was
formed. So perhaps in the light of these facts we
may learn that a poison though neurogenic, can be-
come the primary cause of the disease.

But why is it that the excessive stress
due to fear, rage etc. once terminated and entirely
appeased, the morbid process continues? Why do
all the morbid symptoms particularly those of ner-
vous origin exist? This is probably due to a vici-
ous circle, The thyroid powerfully stimulated
to react against the intoxication itself becomes a
destroyer of the nerve cell. This becomes intelli-
gible when we remember that besides the chromatin,
the nerve cell is rich in fatty substances, parti-
cularly lecithin containing stearic and oleic acids.
I we fecall the familiar fact that the thyroid
gland first attacks fats, breaking them down sooner

than/



than any other tissue, we can realise why it is

that excessive thyroid activity so actively disturbs
the nervous system. Briefly a severe mental stress,
rage, fear etc. causes excessive katabolism in the
nerve cells and the excretion by them of highly toxic
wastes including, neurin, these poisons by provoking
a defensive reaction of the thyroid cause it to break
down fats, including the fatfy components of the nerw
cells, thus establishing a vicious circle by per-
petuating the katabolism of these cells and the for-
mation of poisons. May not this interpretation
suggest a toxic origin of any kind, intestinal, gas-
tric, tonsillar, which would,likewise, entail destruc—
tive katabolism of the nerve cells? The only differ-
ence probably between this etiological class and the
neurogenic, is that in the neurogenie, the sudden
emotion or shock to which the nervous system is sub-
jected, at once starts the pathogenic katabolism in
the cellular elements, While in the former due to
toxins, the morbid process, both as regards the thy-
roid reaction and pathogenic katabolism in the nerve
cells, is started insidiously by the toxaemia, being
at first successfully antagonised by the defensive
process in which the thyroid takes part. Gradually

however/
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however, the tidsl wave of these toxins rises, the
thyroid activity assumes proportions which soon
entail not only breaking down of systemic fats,
but alsce of those congtifuting the ground substance
of the nerve cells, thus involving the entire cere-

bro-spinal and peripheral nervous system.

110RBID/
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IIORBID AWATOLY and PATHOLOGY.

On post-mortem examination, general emacia-
tion is usually first to be noted. The prominence of
the eyes is seldom so evident as during life, in some
cases it is noted that the fat deposited in the orbitg
is greater in amount than normal.

An increased amount of connective tissue in
the neck, enlarged cervical =nd bronchiasl glands also
swelling of the lymphatic structure of the intestines
have sometimes been present. Professor Lorrain SMITH
reported a case in which the anterior and peri-bron-
chial glends showed red and marbled appezsrayices, &sS-
sociated with haemolymph structure. According to
KOCHER, swelling of the lymphatic glands in the neigh-
bourhood of the thyroid is a constant feature of se-
vere exophthalmiec goitre, the swelling is merely hy-
perplastic. There is general enlargement of lymphoid
tissue throughout the body the tonsils especially are
alweys enlarged.

THYMUS, the constancy of the persistence of this
gland and of its hyperplasia in this disease, has been
pointed out by many observers. This fact, with the
results 6f thymus treatment, has led to a theory of a
thymus participation in the pathology of exophthalmic
goitre.

The/
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The microscopicel sgppearances of the thy-
mis in this disease, differ in no way from those of
the ordinary gland and there is the usual'structure,
including the corpuscles of Hassall. The persistence
of the thymus is difficult to explain, possibly every
cgse in which there is a thymus persisting into adult
life, is one of potential or lutent exophthalmic
.goitre.

It has been said that the hypertrophy of th

1w

thymus way arise from a vicarious endeavour on the
part of the thymus, to make good a deficiency in
amount of secretion, elaborated by hypertrophy, but
the persistence of the thymus may be explairied by the
fact, that the victim of exophthslmic goitre is fre-
quently of a lymphatic constitution.

SPLEEN is occasionally enlarged, but shows no
histological change, it may be the seat of various
accidental degenerations. |

HEART - post-mortem the heart usually shows hy-
pertrophy with brown pigmentation amd fatty degenera-
tion, especislly of the left ventricle and sometiumes,
though more rarely, in the right ventricle. There is
also dilatation and relative insufficiency of the
valves. LUndocarditis and arteriosclerosis may be
associafed.

LunGs/
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LUNGS are free from disease, unless they be accil
dental complications of which pnewnonia is the most i
C OMIMOYi

PARATHYROIDS and PITUITARY changes have been
described in these organs but they are neither con-
stant nor characteristic. They are in all probabili-
ty induced to some extent by the same primel agency
which induces the changes in the thyroid and other
0T ZaNs «

MUSCLES. The musculer weakness is striking in
this disease, and it is duve to a fatty degeneration,
atrophy and brown pigmentation of the muscle fibres.

THE SYMPATHETIC NERVOUS SYSTEM, some patholo-

gists have described alterations in this system, but

it has not been shown that the changes found, are in
any way peculiar to this disesse. The late Professor
Greenfield described swelling of the ganglia, with
marked hyperaemia in the more superficial parts, ac-
tive invasion of the tissue by leucocytes, and degene+
rative changes in the ganglion cells, but these may be
secondary chsnges. .

CENTRAL NERVOUS SYSTEM - atrophy, degeneration
and minute haemorrhage in various parts of the system
have been described, but none of them are constant
and none of them csn be brought into relation with
more than a few of the numerous symptoms of the
disease.

THYROID /
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THYROID usuzlly shows enlargement, cases have
been reported in which there is no enlargement. I
have never seen such cases, but this I have noticed,
that the severer types have very little enlargement,
whilst milder cases may be associated with goitre of
large size. This is probably due to nutrition, and
of individnal powers of response to stimuli, the viz-
ulence and constancy of acﬁion of the exciting gzente
The swelling has a smooth or granular sur-
face, its consistency firm or elastic, it may be ten-
der on pressure and its size cen usually be reduced
on squeezing. There is increased vascularity, this
is not shown post-mortem, but when in the operating
theatre, the veins are seen to be greatly engorgzed
and the walls are very friable, the vescularity of
the gland , seem to be simply the result of increas-
ed activity and will vary according to the stage of
the disease. This wascularity is not seen postmorten
nor after the gland has been removed, since the ves-
sels collapse, and on section the interior of the
gland is rather pzle and in appearance not unlike a
salivary glend.
Usually the tissue is hard and rather rigid
than elastic.
| The surface of gland is usually somewhat
nodular and rough, there are strands of fibrous tis-
sue which traverse the glandular substance separating

ity
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it into lobules.

liicroscopically there is found the change
which appears in experimental compensatory hyper-
trophy, strands of fibrous tissue run in every dir-
ection’ separating the tissue into lobular masses,
and in these lobules the alveoli are often separated
by a fibrous tissue stroma much more gbundant than in
a normel gland. The alveoli are no longer rounded,
full of colloid and lines with a low, cubical epithe-
lium, but are extremely irregular in size and in fomm

The hyperplasia of an exophthelmic thyroid
differs from the thyroid of a simple goitre in this,
that there is much greater degree of lymphocytic in-
filtration, which occurs, indeed some consider thatb
it is only where lymphoid proliferation is found,
that the conditiorn can be considered to be one of
true exophthelmic goitre., This feature of the thy-
roid is in conformity with the genersalised lymphatic
hyperplasia, and with the lymphocytosis which is
present in this disease.

The epithelium becomes columnar, not only
in the large alveoli, but 2lso in the smaller omnes,
it is irregular. The details of the structure of
the epithelium can easily be made out, the cells are
plump with a finely grenular protoplasm and & sharp
outline, the free surface is sharply marked. The

nuclei/




ruclei lie near the bease or near the free end of the
cell. Ilitotic figures are frequently formed. Des-
quamation of the epithelium is not uncommon, but may
this not be due to the unavoidable handling during
the operation for removal?

The colloid varies greatly in different

cases, but it is marxedly dininished in amount and al;

tered in quality, the normal hyaline material being
replaced by a very palely staining substance, or by a
ragged ,shreddy, granmilar or vacuolated mass which has
no longer the refractive qualities of the normal col-
loid material.

The iodine content of the gland has been in
vestigated and in cases where the follicles are empty
the iodine content is much below that of a normal
gland. Sometimes hardly a trace of iodine is to be
found, but in cases in which colloid material is pre-
sent in the follicles, an extreordinary dquantity of
iodine has been Ffound, as much as 40 or 350 grams in
one lobe. The picture is'one of an sctivity secret-
ing, a hypersecreting gland attempting to make up for
the greater demands of secretion.

SYI{PT Ol1S/
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3 YMPTOMS .

=9}

ew organs or tissue escape injury in this
diseese, consequently the symptoms which msy develop
in its course are most diverse.

Thyroid enlérgement is palpable, it may be
of considerable size, often asymetricel with the right
lobe more prominent than the lefﬁ; It is smooth of
surface and elastic in consistences It rises with
swallowing, a point which is useful in diagnosis.
During the course of the disease, the goitre varies
in size, the swelling of the gland may temporarily in-
crease alter excitement or over-exertion, or at the

n size of the

[T

menstrusl veriod. With a diminution

thyroid, I have usually found a genersl improvement

| —

n the patient's condition, but this 1s not always
the case.

The enlargement rarely causes pressure
symptoms, but when the disesse is superadded to an old
goitre, there may be pressure on the trachea or nerveg
and the symptoms vary according to the size of the
goitre. The vessels are greatly engorged, and the
whole orgen may pulsate visibly, the pulsation may be
transmitted from the carotids, but, as a rule, it
arises from pulsation in the vessels of the gland it-
self. The pulsaztion is palpable and & thrill may be
comminicated. On auscultation a bruit systolic in
time is usually heard, this bruit is of diagnostic

importence/
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importance, as it is rarely heard in simple goitres.
There is no necessary relation between the
intensity of the symptoms and the size of the gland,

ard in some most severe forms of the disease, the thy

[urs

roid enlargenent is incongpicuous. The enlargement
is one of the so celled cardinal sympbtoms of the dis-

SRS TN

CIRCULATURY PHENOILENA.

These are characteristic amd constant fea-

| et

tures of the disease, patients rarely fail to notice
changes in the rate and rhythm of the heart beat, and
in meny cases pelpitation is mentioned as the cardi-
nal symptom. At first palpitation is noticed only
alter exertion or excitement, and then is important
only when it is unusual for that patient. Sometimes
it is associated with a feeling of suffocation, or
even swelling in the throat. The heart's action is
rapid, and this tachycardis is one of the four car-
dinal symptoms. The result of experimental research
points to the symptom as a sign of increased irrita-
bility of the sympathetic nerves. in irritation of
the nervus accelerans guggests itself in this connee
tion. [BExperimental systenatle hyperthyroidisation
almost invariably produces tachycardiaz, and there is

ground for the belief thut this acceleration is due

o/
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to an incressed activity of the sympathetic nerves,
and is an effect of the increased zmount of the thy-

roid substances eirculstine in the blood. It is in-

teresting to note that the active »
obtained by KENDALL when given in excess, does not
cguse tachycardia, if, however, amino-zcids are in-
Jected simultaneously, the pulse raute is enormously
increased. Proof of the hyper-functioning is found
in the hypertrophy of cardizec muscle. But tachycar-
dia may, also be due to the sustained dilatation of
the arterioles and to increased metabolisme.

The rate varies in the slizhter cases be-
tween 90 and 110 beats in the minute, and in cases of
ord inary severity, between 110 and 130, The pulse
rate varies in the same individual at different times
A pulse persistently 95, while the patient is under
obgervation in bed, is suggestive of this malady.

Arhythmisa is not uncomnon and is often
seen in these cases.

Often, after excitement or exertion, the
patient exhibits paroxysmal tachycardia, when the
pulse runs up to 200 beuts per minute, =nd this is
due to the less common condition of extra systoles
starting in the suricles. Although this does not
strictly constitute irregularity, except when the

paroxysus last but a few seconds, it will be conve-

nient/
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convenient to consider it here with the condition
of arhythmia to which it is so closely sllied. LEWIS
describes the features of z simple tachyezurdie such

as occurs in exophthalmic goitre, pulmonary tubercu-

P
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ctive conditions and alcoholism as fol- |
ows!=" 'the.pulse'rate fulls during rest or recun-

bency, rising to the originsl rute on standing up

again, il is bnhanced by exercise, emotion and the

like, the electro-cardiogrem is of the normal type |

and the rapidity is gradusl in onset and terminationt

= "
{

This simple tachyeardiz should never in the absence
of signs supggest cardiac lesion.

In one of my patients this puroxysmal bta-

s

chycardia offien came on, it was ususlly started by

|
ck up unything, sueh as a|

=

the lady hending down to p

pin or some work which she had droppred - her pulse

would race slong at 180 to 200 to the minute: lying

gown 4id not stop it and on one occusion this went

end worn out as well as preventing her from sleeping
during the night. If the patient has not already

been teoking digitelis, I have found that one white

pill of Nativelle's crystallised digitaline coutuin~j
ing 1/%40 of a grsin of erystallised digitaline,

sdven/
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given every 4 hours till the taehycardia ceases, is

ellfechive, especially if an ice-bag is pluced on the

Praecordium and the putient is kept lying £lat onm

1

her buack with no pillowse EBmphagis has to be vlsced|

on the necessity of not giving this Wativelle's di-~
gitaline if digitelis has been regularly tuken be-

fore, for once I nearly lost o pabient from persis-~
tent vomiting, when for threes duys she was unable to)
keep anything in her stowachs. I have been so situ-~

cted that I have been uunable to gel electro-cardio-

graphic tracings of my patient.
The curotids pulsute visibly and this 1is
¥ Y

generally a conspicuous feabture of this disezse.
MUSBET'S symptom ig often seen gs in =zortic incom-
the nodding of the hezd synchronous with ©
the throbbing of the czrotids.

The heart beat may be perceptible through
the clothing, on palpabtion it cun be felt as an un-
usuelly violent impect 'pounding' - sometimes there

is & systolie thrill or a diastolic shock. With

this the apex beat may not be much displaced or even
|
too far out, &s in the nipple linae, it may he in.ﬁhq
i
5th or even the 4th interspace - this depends on the

gseverity and duration of the disease., Naburslly the

more/
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more severe and old standing the disease, the great-
er bthe hypertrophy and dilatation of the heuart. The
dulness is inereased, especially on the deft.

On auscultation the sownds are usually
loud, but the 1lst sound is rarely clesr, «:nd a rapid
toneless 1lst sound resembling the second sound, is
eén early =snd a characteristic sign of hyperthyroid-
ism. The smounds may be audible at u distance.

Iurmurs sre common, especially at the apex,
conducted into the axilla sometimes the samne or a
different murmur is audible over the base. Diustolic
murmirs in the aortic srea wure sometimes present.
These murmurs gre all of functional origin, yrohublyl
miscular insufficliency is the chief fuctor, anaemia
is a rare one. alvular disease of endocarditic
in is sometimes associated.

nn
LL

The Blood pressure varies in different

cases; in some of my czuses the gystolic pressure is
normeal, sometimes it is slipghtly raised, usually it

. CXR : ] LAl . _ e
is low in this disease, though in one of my cases it
|

-

was high - up to 150. The Blood pressure varies &c-
cording to the state of the heart muscle and the de-
gree of peripheral dilatation so usually the blood
pressure in exlphthalmic goitre is uwaually low.

BLOCD /



BLOOD PICTURE - hzaemoglobin, erythrocytes and
total levcocytes are all within normal limits in th
those cases which are not associated with chlorosis
and other forms of anaemia, which are common accom-
peniments. There is, however, a relative and abso-
lute incre.se in mononuclesr together with & percen-
tage decrease in polymorphonuclesr leucocytes. The
increase in mononuclears, including both large and
smail, often amounting to as much as 50, per cent.
There is an increase in eosinophiles, sometimes a
marked increase, which ghould direct attention to

the intestinel tract for worms. These changes in

o

he Blood Picture are common to exophthalmic goitre,

&8 well as to simple goitre, and myxoedems, and they

occur, as is well kmown, in many other affections no=
tably intoxications and intestinszl disorders.

As regards lyuphocytosis in connection with
thyroid disorders, an Italian physician claims that
leucopoenia observed in cases of exophthalmic goitre
with @n increace of mononuclesars, is not character- |
igtic of this disease, but is found in almost all
abnormal conditions of the thyroid. This condition
seews to be due to a reaction on purt of the thymus
and of the lymphatic system in any form of dysthy-

roidism, in other words whehever =n infective toxue~
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toxaemia can be excluded in case of lymphoeytosis,

-+ o

is to be considered as an expression of an endo-

=

crine toxaemia that is a function varistion of the
thyroid thymnus lymph systems. May not the toxzemia
cause both? -

Oedemz of the lower extrenities is not in-
frequent as a result of cardiasc weskness. At an
early stage there mnay be a general oedema which may
be one of the main festures of the disease, and
there may be eflfusions into the serous cavities as
well as anasarca. Sometimes local oedemsz has been
observed affecting the eyelids or alfecting one uldé
more than the other, thus independent of position,
and 1s associated with vasomotor disturbuances.
Patients suflfering from this disease probably die

from ventricular fibrillation in the production of

which two factors are concerned, ole pre-existing
myocardial degeneration and high blood pressure.
Dangerous cases are those in which there is delinite
myocardial degeneration, and in which the blood
pressure is high. There iz a grealt difference of
opinion as to the ususl blood pressure in exophthal-
oitre, but may it not be explained in this way
that it is tri-phusie? Mirst a transient rise,
seoon&ly a fell, and, lastly a rise. Hsaemorrhages

sometimes occur from the noseé, stoumach or the sgkin.
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« The protrusion is another cardinal syup-

¥,

tom, #nd was noticed by PARRY in his first case -
however, exophthalmos, like other signs -is sometimes
absent. It comes on comparatively late =nd varies

mueh in degree from & slight prominence that can on-
ly be noticed by those who know the patient well,

to a condition where the eyelids cazunot voluntarily
be closed over the protrusion, nor do they meet in
sleep. The degree bears no relation to the size of
the goitre, nor to the severity of the other symp-
toms. In many cases the exophthalmos is unilateral
or larger on one side than the other. The protru-

o

ferent

gk

sion varies greatly at di: lmes in the sume
individual, at one time especizlly when the patient
is quiet, it may be scarcely noticeable, at another

under slight mental excitement it is & prominent

feature.

=

here are various theories as to the cuuse
of this protrusion:-

(1) Increase of orbital fat, this has been
Ffound in some cuses at the post-mortem |
but the rapid probtrusion in some cuses
proves that such a condition is not
primary,

Vescular congestion and oedema have been
assuned, this is often present with oe-
dema in the folds between the lids and
edges of the orbit.

.,...,
av]
S

(3) Yow it is held that the cause is due to
the sustained contrezction of the leva-
tor palpebiulis muscle csusing contrac-
tion of the 1ids uMd exposure of the

seclers as well as to econtraction of the
protrusor bulbi muscle of Muller which
h;b/
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has & syunpathetic innervation, causing
protrusion of the zlobe.

dxperimental stimlation of the cervical sympathetic
will produce exophthslmos; this was proved by CLAUD
BERNARD' S classical experi asents.

fixophthaliox cannot be produced experimen~
tally ip animals by thyroid feeding, nor is exophth-
almos peculiar to exophthalmic goitre, besides aneu-,
risms, inflammations and tumours of the orbit, it is
sometimes present in cases of atheromaz with dilata-
tion of the arteries and in chroniec eyanosis of the
head, &lso it is sometimes seen in cases of lead
poisoning, as & toxic vasomotor condition.

Various sizns are seen in the eyes and ure:
of diagnostic valwe. BSTHELLWAG'S sign which was
Lirst described by DALRYMPLE, ani inerease in the
width of the »nalpelmal fissure, due to retraction of
the upper 1id, anmd with this is associated diminish-l
ed freguency =nd incompleteness of winking under
reflex stimulation, in consequence of the retraction
of the lids, the sclerotics show all round the iris.i

It is dve to spasm of the levabor pulpeboe superi-

oris, and its explanation is generally found in a

higher excitation of the nerves. This sign oceurs
early, is rarely sbsent and is a very useful dizgnoss
tic point. This sign is not peculiuzr to this dis-

n
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disease, besides it oOccurs ih meniscal conditions,
in hysteris, tabes amd pregnanec

VON GRRAME'S sipgn consists in the lagging
of the upper eyelid in downward movements of the

i 8igm cannot he seen 80 well in the lower

[y
T

lid, although, if the, patient looks up, the Jerking

]

o=

of the 1lid can be seen in that motion. This sim

L

not always present, and it is not peculiar to this
disease, but may be observed in other individuals,

w0

end it is possible to produce the sign voluntarily.
JIOBINO pointed out enother sign, namely,
inpufficient power of convergence for near objects,
o co;r.'lverg;ez'ice,. the patient experierices a sense of
strain,’ but has no double vigion. It cccurs in many
myasthenic conditions. OQOccesasionally some weaxkness

of the externsl ocular mugcles exists, &0 that there|

i.l.

8 gome slignt drooping of both upper eyelids, or

me paresis of the exbternzal recti, produecing double

w
®)

vigsion on looking =t the extreme right or lefv.

-

|
sralysis of the 3rd nerve and multiple paralysis :
of the eye muscles have been observed. A glisteningf
slightly oedematous condition of the conjunctivae is
gseen, - lids are dark and sometimes swollen, - there
may be an excessive secretion of tears or sbnormal
deafness. Tremor of the lids when clogsed over the
buldb may oceur. In seferq gxophthalmos there ig of-

o1
I

ten associated pain and subjective tension in the

eyjes/
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87eS. from diminished movement snd lessened sensi-
tiveness of the cormesa, ulceration is favoured - ul-
ceration is & dangerous occeurrence.

Ilo ‘defect of vision, as a rule, accompan-
ies the exophthalmos, but besides the sense of str
streining which sometimes accompanies efforts at
convergence, patients often complain of various sub-

feelings

L L

Jective symptoms, such as flashes of light

w

o]

ne eyes were heing pushed Fforwards, snd I had

{

& patient who complained that letters were blurred,
especially st night, when the eyes were tired.

A new oculer symptom has been described
which is supposed to Dbe characteristic of exophthal-
mic zoitre, but I have not seen sufficient cases,
since I came zcross the deseription of its pathogno-
my. After extreme laterul rotation of the eye with
fixation on an objeet at this point maintained for
& second or two, on abtempting to follow this fixa-
tion point, as it is rapidly swurng into the median
line, one of the eyes fails to follow the other in
e complementary manner into proper convergernce, An
apparent divergent strabismus is momerntarily muani-
feste.

On ophthalmosconic examination, pulsation
of the retinsl vessels may be seen, this is some-

times /
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sometimes limited to the vessels of the disc, but
usually it is =slso visible in its neighbourhood,
The retinal vessels are gometimes dilated and tor-
tuousg,

HERVOUS SYSTEM always suffers in this die-
egse, and often it is the seat ¢f the earliest
symptoms, though rarely the patient may remain pla-
cid, good tempered and generally amiable, but this
has not been the case in any of my patients. Pat-
ients usually complain of nervousness, and this one
finds to be mental irritability, emotionalism, ex-
citability and restlessness. The restlessness is
not a mere fidgetiness, but as PLUMMER describes it
"purposeful restlessness", there is s folding and
unfolding of the arms, the legs are crossed and then
uncrossed, buttons are buttoned up and then shortly
afterwards unbuttoned, the hair is patted here and
there, there is slways some idea behind the move-
ments. The patient longs for constant change and
feels she must be continually seecing or doing some-
thing new. The patient varies, at one time che is
low spirited and tearful, at another she is "on the
heights", buoyant and smiling. She is inclined to be
waywerd and wilful, resents having her will and
degires crossed. She is easily upset by any unusual

occurrence,2 sudden noise from the exhaust pipe of

&/
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a car or motof cycle, the slamming of a door, the
arrival of a telegram msy upset her for hours.
The intellectual powers may remain unimpaired,

Usually there is insomnia, sleep is often
disturbed and troubled with dreams. There is often
intolerante of the company of strangers, in one
case of mine, the, patient a married woman could
not bear the company even of her husband though they
were on the most affectionate terms,

Some patients are apt to become suspicious,
untruthful and all are discontented. There may be
more severe mental disturbances, and this is a point
tc be remembered in prognosis, for if there are ser-
ious mental symptoms , the case is usually fatal,
there ig a confusion of ideas, hallucinations visual
or auditory, deldriums of persecution of zrandeur
oceur slso suicidal and homicidal mania - fortunately
these are not common., Headache is a common symptom
and it is generally not localised.

Patients suffering from exophthalmic goitm
are liable to neuralgis which may occur in any part
of the body, these, especially the facial, are
troublesome and obstinate symptoms. ILocal twitchings
are often annoying also cramp which seems to espec-

ially affect the legs at night.

SignS/
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Signs of increased activity of the sym-
pathetic nervous system are to be found in the
preater vasomotor excitability, the incresasedse-
cretion of the sweat glands, the tendency to height-
ened temperature, and the increased production of
heat. The increased amount of adrenalin in the
blood points to the same conclusion. The serum of
the blood of patients suffering from this disease
causes the pupil of an enucleated frog's eye to
dilate.

MUSCLES. Tremor is a characteristic symptom
and it varies from a fine barely perceptible tremor
up to a distinet shaking of the extremities, head
or even of the whole body. I saw a patient whose
father told me she shook the room when she even lay
down on her bed. These tremors are best seen when
the hands are stretched out and the fingers extend-
ed, a good way to record the tremor is to make the
patient draw a line slowly in a measured time.
These tremors are best appreciated by touch - they
are rapid and rhythmic 8 to 10 to the second.

As one would expect the tremor is more
obvious if the patient is flurried, such as in the
presence of strangers, or on the arrival of the

physician/



physician, and they are more conspicious when the
patient is standing than when she is lying down,.

The writing is usually affected and delic-
ate movements such as fine sewing etc. are interfered
with.

Ilmscular weakness is noticeable, the patient
often volunteers the information that she easily
gets tired, it is a painful effort to go upstairs,

a useful diagnostic sign is this, that she finds it
impossible to step on to a chair or g distance 18
inches from the ground.

Fatty degeneration and atrophy of the muscle
fibres with lcss of the normal striation has been
found in varicus muscles.

SKIN., INumerous cutaneous complications differ-
entiated into vaso-motor, motor trophic, toxic and
microbic are seen in exophthalmic goitre, To the
first division, belong flushing oedema and purpura,
Ameng trophic manifestations are melanoderma, seldom
vitiligo and scleroderma and alopecia. Toxic eryth-
ema especially ur¥icaria, ferunculosis, pyodermatitis,
eczema and puritis belong.

There is a flushing of the regions of the
hegsd and neck especially when the patients think they
are bheing 1locked at, or under excitement, The skin
is usuélly warm and moist. This increased moisture

of /
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of the skin causes a diminution of the electrical
resistance, and dryness of the skin is suggestive
of the antithesis namely myxoedema.. The warm skin
is usually associated with a feeling of subjective
warmth, and s tendency to feel hetter in cold
weather., Patients who used to suffer from chilblains
now suffer from them no more. Hot weather is oppres-
sive, less clothes are used both by day and by night.
In 92 per cent of cases of hyperthyroidism, rubbing
of the skin lightly in the region of the thyroid
with the finger, »nroduces a very red flush, much
brighter red than could be elicited by rubbing the
skin elsewhere, This is a pathognomonic sign, Var-
ious degrees of vasomotor anomaly are shown by rubb-
ing or scratching the skin up to the striking and
even lasting dermographism and urticaria, The itch-
ing of the skin is often a troublesome symptom, it
is presumed to be a toxic symptom due to the thyroid
secretion, as it has been experimentally produced by
feeding with thyroid.

Pigmentary changes are often seen,the
complexion suffers and the skin beccmes sallow,
There may be bronzing of the skin in ADDISON'S dis-
ease, but more often I have seen patches of irregu-
lar discolouration on various parts of the body,

where /



where pigment is present or where pressure is ex-
erted, the parts usually affected are the flexures
of the arms and thighs, the nipples, the abdomen,
lumbar region, face, the neck and the back.
Scleroderma has often been observed., I
have a patient now under my care who is suffering
from alopecia, Her nails become brittle and show
atroPEic changes., The teeth usually become carious
and need frequent attention from the dental surgeon.
The nutrition of the hair suffers, the hair thins
and falls out, alsc I have seen complete disappear-
ance of the hair in the axilla in the female patient

LYMPHATIC SYSTEM . Often at operation for
thyroidectomy the hyperplasia of the lymphatic glands
near the thyroid are found, in some cases this hyp-
erplasia is also found in other regions, such as
cervical, axillary and inguinal. There is certainly
a hyperplasia of all the lymphoid tissue seen in all
exophthalmics,

RESPIRATORY ©SYSTEM . Respiratory rhythm is in-
creased, due in part to nervous irritation and
possibly also to the action of toxins produced in
the thyroid gland@ and to increased metabolism. As
& result of muscular weakness of the muscles of the

chest wall, and of cardiac weakness, the patient is

apt /
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apt to suffer from shortnesgs of breath on exertion,
or when under excitement. Rarely serious attacks of
dyspnoea come on, but some cases have died during
these attacks,

A @ry cough is often troublesome and is no
doubt nervous in origin.

ALIMENTARY A CAKAL, The appetite is always
good, and often capricious, but in spite of the
voracious appetite the patient remains thin, How-
ever if the disease is progressinge wnfavourabdbly
there may be more or less complete anorexisa.

Thirst is usually complained of, the in-
creased metabolism accounts for the abnormal appet-
ite and the excessive perspiration explains the
reagson for the thirst,

Vomiting apparently unrelated to the tak-
ing of foodlis not uncommon, and 1 had a case in
which it was a very gréve symptom, the patient com-
plained of epigastrie pain and was unable to retain
anything in her stomach - even vomiting up the water
which was swallowed from the melting of the ice in
her mouth. There was intense prostration, restless-

ness, some dyspnoea; fortunately the symptoms after

three days passed off, but these cases often end
in death.
As a rule there is hypoacidity of the

gastric/



gastric contents in this malady

v 9

and indigestion
is often a distressing and & very troublesome
symptom to relieve - careful dieting and doses of
bismuth I have found most effective,

Diarrhoea is a very common symptom, and
is often the earliest one noticed., COCccurring in
50% of the cases, it comes on usually without any
special cause, and@ is rarely attended with any pain
or griping. CThe stools are usually very offensive,
and may vbe colcured with bile, though I have noti-
ced usually that bile colouring is deficient, show-
ing poor digestion of the food, and makes one think
of some toxic cause cf exophthalmic goitre; some go
so far as to say that 50 per cent are édue to intes-
tinal toxemia. Also this dlarrhoea stdps suddenly.

I have ‘noticed that the giving of enemata
also that even the normal act of defsecationmakes
the patient feel weal, and have to go and lie down
after an evacuation, ROIDGEN says that hismubth
meals should be part of the routine treatment in
‘the examination of all casee of exophthalmic goltre,

IHE XIDNEYS are rarely affected, though al-
buminuris with hyaline casts is usually present
when the heart is affected and there is dilatation.
This albuminuria is not a constant nor a common
feature of the malady. 1 noticed in a few cases

where/
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where 1 have been able to make observations, that
if the urine is put up into glass jars and left for

a short time, the urine becomes turbid, and under

ct
>
D
=)
Ieta
&

roscope numerous motile hacteria, probably
B. Coli are seen moving in the field - however it
is not pathognomonic in exophthalmiec goitre, for

I have found it in other cases chiefly intestinal
toxaemia. It is remarkable how common bacilluria
is_if one cares to examine the urine. In'some cases
there may be acetone in the urine and it is s grave
symptom. 1 have had several cases who suffered
from polyuriaghis it may' be explained is caused by
the greater drinking of water and large meals, in
other cases it may be of ner}ous origin,

Glycosuria has been observed, and lately
much work has been done on the causation of this
symptom. Thyroid extract given internally, is known
to excite glycosuria, this has been noticed when
small doses are given to improve the circulation,
cure obesity etec.. In excphthalmic goitre, there is
a lowered tolerance for sugar and sometimes a de-
finite glycosuria, while in the antithesis myxoe-
dema ,there is an extraordinary increase in sugar
tolerance, which is reduced by thyroid administra-
tion., The glycosuria is distinct from lactosuria

cf pregnancy, which is probably due to the stimula-

ting/
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stimulating effect of pregnancy on the thyroid and
the pituitary.

Adrenal glycosuria, although there is
experimental evidence that glycosuria can be excited
by an excess of adrenalin, there is very little
elinical evidence of a definite adrenal diabetes.
Emotional temporary glycosuria is naturally regarded
as due to excessive adrenal stimulation through the
sympathetic, and cases of glight tempcrary glycos-
uria in soldiers suffering from shell shock are pro-
bably of this class,

We may conclude that the underaction of
the pancreas or the overaction of the adrenals,
thyroid, pituitary can all lead to glycosuria, How
is such a loss of balance supposed to be brought
about 1f there is no evidence of disease in any one
gland? I should like to call attention to the way
in which the balance could be brought about by the
sympathetic, The following general statement may
be said to have gone beyond the state of hypothesis
to that of well nigh established faect.

1, Sympathetic stimulation increases blecod,
sugar as & defensive measure.

2, Synpathetic stimulation causes increased
secretion of the thyroid, adrenals and pit-
uitary.
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3. Vague stimulation excites secretion cf the
pancreas, and on the generalisation of the
opposing actions of the para-sympathetic
and sympathetic, it would appear probable
that sympathetic stimulation inhibits the
secretion of the pancreas, The antagonism
between its internal and external does not
mean an antagonistic nervous supply, it
means & diversion of nervous energy from
one channel to another,

4, The generasl effect of sympathetic stimula-
tion is katabolic and mobilisation of blcod
sugar is a preparation for katabolic action

on

« Therefore the gympathetic, both by increas-
ing the secretion of the glands, whiech
diminish carbohydrate tclerance, and by in-
hibiting the gland which increases carbo-
hydrate tolerance, would raise blood sugar
above the leak point and glycosuria would
result, 1t is said that the failure of the
carbo-hydrate of the food to be assimilated
owing to the defective action of the inter-
nal pancreatic secretion, would produce fan
more profound disturbance of metabolism than
the increased action of glands, which simp-
ly increase the sugar mobilisation because
the action of the latter would he limited
to that on the stored carbohydrate in the
body, which does not reach a high amount,
This accords with the fact that pituitary
and thyroid glycosuria are more amenable
than the glycosuria dependent on a finite
pancreatic diseace,

Diabetes is associated with neuropathic
family history, with exophthalmic goitre, with ex-
citement, shock and bereavement, and has been re-
cognised for many years.

If exophthalmic goitre is a state of
"econtinuous fear", diabetes is a state of "continu-
ous mobilisation of the blcod sugar, and both of

these/
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these may be due to dissociation of the sympathetiec
nervous system. The evil effects of depressing emo-
tions, orf anxiety, fear, pain and anger, receive an
explanation, when we see that through the syupathetic
nervous system they can lead even to structural
change. Designed as an intensive preparation for
action or defence, the sympathetic response may be so
dissociated, perverted or prolonged, as to produce
through the thyroid gland, exophthalmic goitre, with
its danger to life. Through the pituitary body, dia-

betes insipidus, with its attendant discomiorts;

through the pancreas and other endocrine glands, of
excessive mobilisation of the blood sugar, which is
the first stage of the metabolic disorder, culminates
in diabetes,'it may disorganise digestion by execiting
spasm and atony in stomach and bowels, and inhibiting
the secretion of gastric Jjuices, - it may keep blood
pressure at a level which is inappropriate for the
task of the heart and arteries. These erfforts are
not necessarily distinct, thus intestinal stasis from
- gympathetic inhibition, causes toxins of putrifactive
origin to be absorbed, which in their turn lead to
vaso-constriction and hence Aan unduly raised blood

pressure.

SEXUAL - ORGANS, fmxdessive thyroid secéretion may

atffect/ ;
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affect the genital functions in two ways.
1., liey stimulate them tc excessive activity.

2. The general metabolism may be so upset that
the genital function ceases.

There is no doubt that there is a condition
of hyperthyroidism which produces excessive menstru-
ation, and@ which is totally unassecciated with any
symptoms of exophthalmic goitre. This condition is
Bisually seen in girls about puberty, usually just
before or after menstruation begins., It may be that
excessive activity is due to incomplete functional
developement of ovaries, but whatever the cause,
there is not infrequently menorrhagia. I have seen
the same enlargement in amenorrhoea.

It is usually stated that in thies disease

o

menorrhoea exists. 1 have not been able to satisfy
myself that this is so, until metabolism has been
seriously disordered, and the increased quantity of
calcium, which is excreted by way of the urine and
faeces -~ a constant phenomena in exophthalmic goitres
is so large, that there is no excess for the ovaries
to excrete in the menstrual flow,

Usually in the early stages of the disease
there is menorrhagia. Should a large body of evid-

ence eventually disprove this view, it will be a

positive/
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pbsitive argument of great value that in exophthal-
mic goitre the secretion is perverted even if there
be also an excess of the normal. But in this mat-
ter also, we must remain in comparative ignorance
until our knowledge of the pathology of this dis-
ease is more definite, HELEN GURNEY found amenor-
rhoea in 15 per cent of cases analysed, but did not
state what stage of the disease the patients were
at. The effect of menstruat%on in exophthalmic
goitre is not constant, sometimes the goitre dim-
inishes in size and sometimes increases in size.

Probable excess of thyroid secretion ex-
cept in very advanced cases does not interfere with
fertility. It would be strange if it did, for we
know that there is an increase in thyroid activity
during the early months of pregnancy and possibly
throughout, but it is no less a fact that women with,
marked exophthalmic goitre rarely become pregnant,
and if they do, the disease is aggravated., Often
there is haemorrhége after delivery, often severe
post-partum haemorrhage. These women should be
given large doses of calciim citrate if they become
pregnant, for there is an excessive excretion of

line/



lime sslts in this disease. Pituitary extract
should alweys be injected after labour in order that
ite direct action on the musculature of the uterus
bleeding may be prevented,

The sexual organs do not as a rule show
prominent change. Loggs of sexual power occasionally
occurs in male patients, UMenstruation is usually
in proportion to the condition of the blood and
nutrition., ©There may be atrophy of the uterus and
ovaries, but this is rare. The mammary glands are
usually more or less atrcphic, though sometimes they
gseem to get large during this disease; this may be
related to a lipomatosis sometimes seen in other
parts of the body.

Pelvic and sexual disturbances apart from
discrders of menstruation above mentioned are often
associated with this malady. In married women I
have met with sexusl incompatibility with their huss

hands,.

BPISTAXIS. I have a case where epistaxis is a
prominent feature - others have recorded pulmonary,
intestinal, memdngesl ané cerebral haemorrhages, but
1 have never seen a case showing any of these, but
my clinical experience is net as large as those who
write b00kS.

EMACIATION /
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EACTATION is an almost constant snd a suggest-
ive sign, it is always seen in the post-mortem room,
I have s patient under my care who dropped from 11
stones 3 1bs. to 7 stones in'wéight, and as it happ-
ened in this case, those cases which start with
diarrhoea with superadded vomiting are the cases
which lose weight most rapidly.

Phis wasting ie not from a diminished in-

=

take of food, for all the ratients eat well though

at times their appetites may be capricious.

PEVER. There is a subjective feeling of warmth
or even heat, but a temperature is rare except in
fatal cases., It ig probable that pyrexia when pre-
gent, is due tc some complication. This subjective
feeling of warmth necessitates the patient sleeping
in a bed by herself, for even in thg coldest weather
she only uses a very small smount of clothes, and
she always prefers cold weather, and is intolerant
of heatb,

LUETABOLISM. iy attention was first drawn tothe
changes in metabolism and the method of recordingthe
nmetabolic rate, when I visited the llayo Clinie in
Februsry 1920, Thanks to the kindness of the phy-

sicians there, I saw everything and I have no doubt
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in saying that the basal metsbolic rate, as it has

i

oq

been worked out by Drs PLUMMER and BOOTHBY , and
the study of the metabelic changes, are of the ut-
most importance and are a great help in an accurate
diagnosis of those border line cases of exophthal-
mic goitre which are so difficult to diagnose. In
each animal there is a bascal metabolism. By "basal
metabolism"™ or better "basal metabolic rate™ of an
@ ganism, is meant the minimal heat production of
that organism measured twelve hours after the in-
cestion of fcod and with the organism at complete
mugcular rest. This mininal heat production may
be determined directly by actual messurements by
means of a calorimeter or indirectly by calculat-
ing the heat production from an anslysis of the
end products which result from oxidation within the
orgenism, or specfically from the amount of oxyzen
used and the corresponding amount of carbon dioxide
produced, together with the total nitrogen elimina-
ted in the urine by the sweat glands etc, although
for cliniecal ﬁork the nitrogen of these excretions
may be neglected,

Life procecsses are those of oxidation
with the elimination of heat., Technically it was

necessary/
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necessary not only to measure the amount of heat
lost by radiation and conduction from the bedy, but
also to collect accurately the various end -~roducts
resulting from combustion within the body, from
which data the heat production can be calculated in
order tc prove, from a compariscn of the results
obtained from the two methode, that the law of con-
gervation of energy also holds for the living organ-
ism, Also the heat values of carbohydrateg, fats,
proteins had slsc to be determined in order to
calculate the heat derived from their combustion in
the body. The method -~ a mask is ad justed over the
patient's mouth and nose, ané by means of expiratory
and@ inspiratory values, the total volume of the
ratient's expired air is collected in a gasometer
for a known period of approximately ten minutes.
Duplicate determinations are made of the carbon di-
oxide and oxygen content of the expired air, the
analysis being done in the Haldane gas analysis
apparatus, Since the ventilation rate for each min-
ute is known as well as the amount of carbon dioxidel
produced, and the oxygen absorbed, it is possible to
calculate by means of calcric tablee, the total num-
ber of calories produced each hour,

The/



The follcwing points 1In the routine deter-
mingtion of the basal metabolic rate deserve discus-
gion, To obtain comparable results , the patient
must be in the post;absorptive condition, that is,
he must fast for at least 12 hours preceding the
test. t is very important that this rule must he
observed because all kinds of food cause an increase
in the heat production, and this effect may not en-
tirely disappear for 12 hours after the ingestion,
lioreover, the patient must be in complete rest, and
the efforts of previous muscular exertion eliminated
by requiring him %o rest in bed for 20 minutes be-
fore the test is started, for it has been shown in
a series of experiments that a rest period of thié
length of time is quite sufficient to obtain the
true basal metabolism, During the preliminary test
period, an observer sits with the patient noting at
intervals the character and@ rate of the heart beat
ard the respiration. Likewise about the middle ofthe
period the blocd pressure both systolic and diastolic
are obtained. After 20 minutes rest, a mask is accur-
ately adjusted over the nose and mouth of the patient
and securely held in place by means of tapes sc that
there is no leskage of air round the mask. A mask
is preferable to either a mouth piece or nasal tubes.
During the test proper, the observer sits with the

patient/
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patient, recording the pulse and respiration rates
and noting and recording on a special chart any
movements. Care is ftaken fto impress on the patients
that even slight movements materially affect the
test, and it is almost always possible to obtain
their complete coc-operation. Sometimes, however,

in an extremely nervous patient, a basal rate can-
not be obtained on the first test. Instead of re-
peating the test again on the same day, the catient
is instructed to return the following morning for a
second test, In such instances the rate will occas-
ionally fall to 10 péints lower than that obtained
the first time, when the patient was unduly nervous
and frightened about an unknown procedure. The
total volume of the expired air is collected in a
gasometer over a known length of time, samples of
expired air are then collected over mercury in
sampling tubes and analysed in duplicate for carbon
dioxide and oxygen. Approximately 10 c.c. of ex-
pired air are transferrecd into the burette of th
HALDANE gos analysis apparatus, & after ad justingcer-
g€sin levéls "a reading of the initial volume of

the sample is made, reading to the nearest .CO01
¢c.¢, The sample gas is then passed back and for-
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forwards over a solution of dilute potash to absord
the carbon dioxide. The levels are again adjusted,
and a second reading of the volume cf the remaining
gas in the burette is made. The contraction in
volume of the zas due to the absorption of the car-
bon dioxide by the potash solution divided by the
original volume, give the percentage of carbon di-
oxide in the expired air. 1In like manner the per-
centage of the oxygen is determined, potassium pyro-
gallate solution heing used to absorb the oxygen,
The readings should always be checked by
a second assistant, to rule out all error. The
calculation of the basal metabolic rate from the
experimental data is very simple, Inowing the
volume of air expired hy the patient in a minute
(the ventilation rate) and the percentage of carbon
dioxide and oxygen in the expired air, it is possi-
ble to calculate the volume of oxygen absorbed by
the patient in one hour as well as the correspond-
ing amount of carbon dioxide produced., Since the
respiratory quotient, that is the ratio bvetween the
volume of carbon dioxide produced and the volume of
oxygen absorbed, indicate the kind of food being
burned at the time of the determination, and since
by the means of calcric tables the calorific value
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0f one volume of oxygen absorbed in the body in
the burning of these substances is known, the total
heat production in each hour can be readily calcu-
lated, The total number of calories must be divi-
ded by the surface area, a factor dependent on the
patienté height and weight. The nuaber of calories
for each square metre of body surface each hour,
must then be compared, the normal standard of com-
parison being dependent on the age and sex of the
patient. For convenience, the basal metabolic rate
is expressed in percentage of the normal, and when
the heat pfoﬁuction ig greater than the normal, the
percentage is plus, and when less than mormal the
percentage is minus.

The basal metabolic rate is of greatest
value in thyroid disorders, because it gives a
very accurate mathematical index to the degree of
the functional activity of the gland. For example
in exophthalmic goitre, the metabolic rate may rise
well above 100 pér cent, whilst in myxoedema, with
apparently complete cessation of thyroid activity,
the rate falls to the region of 40 fer cent helow
normal. In milder cases of both groups, the
metabolic rate variations from the normal are pro-

portionately smaller. On the other hand, besides
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thyroid disorders, there are no other disecases
that have so far shown 1o have a conetant and dis-
tinct variation from the normal in basal metabolic
rate, except disorders of the pituitary gland and in
conditiom: of profound inanition and fever.

special interest attaches to changes in
metabolism in exophthalmic goitre, in simple gcitre
the metabolism is in no way different to normal,
and it is affected by the giving of thyroid extract
in a manner precisely similar to that of other
peréoas with normal thyroids. In exophthalmic goi-
tre, on the other hand, the metabolic changes are
80 characteristic of the condition, that they con-
stitute important diagnostic criteria; metabolism
of this disease is charactericed by increased ex-
penditure of energy. The respiratory interchange
of gases shows an increase of 50 per cent, and over
70 or 80 per cent in the amount of oxygen consumed.
The increased consumption, the increased and re-
markably fluctuating caloric production, is partly
the result of sugmented cardiac and respiratory
activity, and to an ever increasing degree is due
to the nervous excitement and motor unrest, more
particularly the tremor, But after making due

allowancef



allowance for the operation of these factors, it
will be found that in complefe muscular repose there
is still a large increase in the inter-change of
gases, When we remember the effect of thyroid ex-
tract on meftaholism, it seems obvious that this
sugmentation is only to be accounted for by a hyper-
secretion of the thyroid gland. The enormously in-
crease@ metabolism accounts for the emaciation
which is often very extreme. The increased caloric
explains the subjective sensation of heat, the pro-
fuse outbresks of perspiration and the tendency,
commented on by CHARCOT, to a heightened temperature
That the increased caloric does not produce hyper-
pyrexia or even fever, is probesbly due to an ade-
quate degree of activity on the part of the appara-
tus which regulates hest production., The rise in
temperature which occurs shortly before death is
probably due to the failure on the part of this
apparatus. The increased production of heat is
frequently associated with an augmented demand for,
and comsumption of, albumin, together with a nega-
tive nitrogen balance, though the latter is not
invariable. The metabolism of nitrogen varies with
the fluctuating courgse of the disease, and may, for
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lenger or shorter pericds, approximate to the normal.
Zhe albumin leeseg and the toxic decomposition of
albumin may be counteracted, even when the disease
is at its height, by a diet containing albumin or

a diet containing carbohydrates, but free from
nitrogen, The fats also undergo decomposition., In
connection with the metabolism of the carbohydrates,
it must be borne in mind that the assimilation of
carbohydrates is reduced in exophthalmic goitre and
that for this reason an alimentary glycosuria is
easily provoked. The feature which characterises
metabolism in exophthalmie goitre, is the increase
in the total amount of oxidation, An increased
metabolism of mineral salts has not as yet been
proved, though an increase in the excretion of phos-
phorus has been substantiated.

Ko definite instances of incregsed basal
metabolic rate has been found in thet group of cases
known &8s neurasthenia or chronic nervous exhaustion:
The -basal metabolic rate has therefore proved to be
of great value in the differential diagnosis of
neuroges simulating hyperthyroidism and true hyper-
thyroidism, and hence it is of the utmost use in

diagnosis. It has been noticed that there is a re-
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relation between the pulse and the basal metabolic
rate, If the pulse is beating fast, the basal meta-
bolic rate is high ‘. the converse is ©lso true.
THERE are SOME LITTLE SIGNS of THYROID DIS-
TURBANCE - persistent constipation in infancy and
childhood, after all causes have been investigated,
will be found@ to yield to small dcses of thyroid ex-
tract., When feeding dogs with thyroid through an
intestinal fistula, it was found that the intestinal
secretion greatly increased and undoubtedly the
neuromuscular centres in the intestinal tract pro-
duced@ a more powerful peristalsis., Enurisis in
children is also curable, by giving small doses of
thyroid - it is a suggestive fact that this trouble
is so intractable in girls, and that exophthalmic
goitre is more frequent in the female sex. I have
not been able to trace any patient suffering from
this trouble from youth up to adolescence, to follow
out this observation. Epistaxis in childhcod too,
is a symptom which hes to be watched, and can also

be cured by small doses of thyroid.
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understood, is when

previously had a goitre,
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VARIETIES

of the

DISEASE

primary and

A

ifications

cecondary, the

the former,

of exoph-

apt to be misleading,

the symptoms occur .in one who

develops with or after some other symptom.

LOCHER'S classifica

=

ion

goitre, Basadowian goitre and

)vascular, Basa-

d isease according to the cliniecal and anatomical

standpoint is rather complex, for after all the

differences are but gradual and not hard and fast,

Complete or incaomplete, the latter is the formes

frugtes of the older writers;

e

18 m

one of the cardinal sympbtoms.

this

sleadin

cla

disease,

as it depends

(]

sgification depends

and

Personally the clas

this classification
the deficiency of
Acute or chronic,

¢f the

the duration

is not of much value,

sifications 1 have

found to be the most useful are the following.

1.

&)

The VASCULAR
young women,

IYPE most commonly seen in
The thyroid is large and

there is much pulsation, rapid pulse,
well marked exophthalmos, high basal

metabolic rate.

Phe chief complaint

latter it must be

when the goitre

true Basadow's

is dyspnoea and palpitations, there are

nervous symptoms present, but they are

not the chief factors of the disease.
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2. The RERVOUS TYPE, genersally seen later in

- life than the vascular type and most
commonly seen in women at or about the
menopause, The thyroid o6ften'"is but
little enlarged. Cardiac symptoms ané
exophthalmos are precent, but not so
marked, The chief trouble centres round
the nervous system, distinectly nervous
often with erratic movements, so that
the patient can hardly sit still, she
looks as if she had chorea. The prog-
nosis is less satisfactory, for this
type of patient is very apt to get men-
tal symptoms.

3. HYPERTHYROIDISM with ADENOMA. This is not
true exophthalmic goitre, and is mention-
ed 2s a contrast -~ there are lccalised
gsoft adenomata, the patient ddes not suf
fer from exophthalmos, and this is of
great diagnostic value, the basal metabo-
lic rate is not raised.

14y R

COURSE .of the IISEASE.

e

This is very variable, it may begin abrupt
ly after some emotional strain, shock or injury.
However usually it begins more gradually in persons
who have enjoyed gcod heslth. The symptoms may
appear and suddenly disappear, only to reappear with
greater intensity later. There are distinct waves
of hyperthyroidism with periodic variations, these
exgcerbations always fcllcw any excitement such as
moving the patient to a hospital or a nursing home,
aggravated by worry or any anxiety, or shock or atth

menopause/
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menopause, Also the symptoms are more marked at
the menstrual periods, they are agcravated by
attacke of acute illness, '"colds", influenza and

by physical fatigue. These exacerbations subside
when the cause for their appearance is removed, but
the patient is slways left in & worse state than sk
was before they came on. Looking at a long series

of cages, the héight of intoxication seems to be

produced usually during the first year. Towards
the close of the second year, one third of the
cases have sufficiently reccvered to be able to
continue their normal occupation. Others improve
at a later date and probably 60 or 70 per cent
spontaneously recover after a period of 5 years -
the: two major factors in non-operative ftreatment
are rest and time.

In the greater proportion of cases, the
patients can attend to their household duties,
though their existance is pitiable for they are so
easily tired and their nervous system is taxed to
its utmost. It sometimes happens that the symptoms
after lasting for a few months , or it may be for
vears, suddenly Gisappear, and this is specially
true if the patient can rest not only in the physi-

cal but also in the physiological sense, There may

he/



be, however, some reminfer cof the disease lIefl bhe-
hind for instance, where the exophthalmos is con-
cerned, the spasm of MULLER'S muscle, 31T kept up
for a long period, a contracture ensies giving
rise to proptosis and the muscle itself would push
the eye out, slso seconderily oedema induced, the
orbital tiscue by the contracted muscle causes a
further proptosis, Alsec the thyroid remains en-
larged after the cure, or some stigmata of nervous-
ness or some uncertainty of temper is left behind.
Relapses occur in some casges afler ap-
parent recovery, whether brought about spontane-
cugsly or by rest or by surgical means. The symp-
toms may feappear follcewing some acute illness,
severe accident or shock - relapses are not un-
common., Wwhen I was &t the liayo Clinic last year,
I was told of several patients who had been opera-
ted on three times by thyroidectcomy the surgeon
said this was due to the fact that not sufficient
thyroid tissue had been taken away at the earlier
operations, but could this not be due to hypertroply
of the remaining glandular ticsue? This pnoesibility
of relapse should be taken into consideration in
making a prognosis,

4/
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A SEQUEL of exophthalmic goitre which has
been observed in a good number of un-cperated cases
is myxoedema, and this sequel should be more fre-
quently seen, now that it is the fashion to remove
haphazatd a large portion of thyroid tissue for the
cure of this disesase,

DEATH msy terminate the malady as ite direct

ction or from intercurrent disease. The cause of

@

death in direct cases is cardiac and nervous ex-
haustion or from persistent vomi ting, from great
emaciation, exhaustion following persistent diarr-
hoea, from dyspnoea, or acute mania. In about &
per cent of the fatal cases, the end comes from
intercurrent disease, the commonest of which are

cardisc disease, pneumonia, bronchitis or tuberculo-

m

is. The digease itself may prove fatal at any

]

ytage., Death may occur within a few weeks of the

e

onset or after the disease had lasted for many years,
The report of the Registrar General gives
about 400 deaths annually, and 285 per cent of cases
die sooner or later from this disease.
PROGIOSIS. A guarded prognosis should always

be given, for the course, duration and the end of

the,



the disease in any individual is uncertain, Also so
much depends, in eaeﬂ individusl case, on the dura-
tion of the disease, on the state of nutrition of
the body, the amount of rest that can be taken, the
class of soclety to which the patient belongs be-
cause,naturally patients in the leisured classes
have the better chance of cure,

Relapses often occur after apparent cure,
The severer the symptoms, the greater will be the
anxiety as to the issue. DProgressive emaciation,
much prostration, Increased and continued rapidity
of the heart's action, snorexia, continued wvomiting,
gastro-intestingl disturbances, icterus and eviden-
ces of derangement of the liver are all symptoms
which cause great anxiety.

XOCHER thinks lymphocytosis with a de-
crease in polymorphonuclear cells are an index of
the gravity of the disease. Cocntinued fever, mental
symptoms and severe cardiac trouble 211 end fatally.
The bssal metabolic rate showing the metabolic dis-
turbance in each individual case, is of the greatect
importance and is at present the best guide ae to
prognosis, the higher the increase is above normal,
the more severe the case and the worse the prognosis,

With/



With rest and ordinary medical attention, one may
reasonably expect at least 50 per cent of all caces
will eventually recover to the extent of being able
to fulfil their daily duties more or less efficientl
DIAGNOSIS., When the cardinal symptoms, en-
largement of the thyroid, exophthalmos, tachycardia,
ard tremor are present, there is no difficulty in
making a diagnosis, The presence of a goitre with
tachycardia alcne, or tremor alone, is not suffiei-
ent for the diagnosis of exophthalmic goitre - a
thorough routine examination of gll the organs of
the hody, especially paying attention to any sym-
pathetic and metabolic disorders should be made in
every case., ILieither the thyroid enlargement nor the
exophthalmos are essential symﬁtoms. All cases of
tachycardia should be carefully examined for thyroid
enlargement and ocular symptoms, and if these are
absent and the basal metabolic rate is not increased
exophthalmic goitre can be ruled out. Too often
slight tachycardia with mild nervous symptomg are
over looked to the detriment of the patient, for
early rest is essential in the cure, and the earlier
the diagnosis is made the better is the prognosis.
Exophthalmos is not absclutely characteristic of
thig disease, for it ie seen in cases of orbital

tumour /



tumour or aneurism of the orbvital artery.

Mild cases of exophthalmic goitre may be
confused with neurasthenia, but a careful systema-
tical examination with the reading of the basal
metabolic rate, should distinguish between the two
conditions, There are certain psychoneurotic per-
sons who have tremor, tachycardia, and an enlarged
thyroid,-whose type of case is often mistaken for
exophthalmic goitre, but here the basal metabolic
rate is normsl.

Icdism can be recognised by the history,
and like hyperthyrcidism it gives a pogsitive with
GOBISCH'S epinephrin hyper-sensitive test, however
it is well to see that a so called case of iodism
ie not an early case of exophthalmic goitre. Early
cases of tuberculosis sometimes have exophthalmic
symptoms, and care has to be taken in the diagnosis.,

0f late, and especlally in Americs an
entity ie described which has to be diagnosed from
exophthalmic goitre. In exophthalmic goitre, the
thyroid secretion damages chiefly the nervous sys-
tem, and the circulatory system, and produces ex-
ephthalmos; but the clinical is dominated by the
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nervous symptoms, although in individual cases the
circulatory symptoms or the element producing exo-
phthalmos may seem to be in excess., The intoxica-
tione from toxic non-hyperplastic geitre may be di-
vided into two emerging groups,
1. In whieh the cardiac toxin predominates,
in which the clinical pictures clogely
resemble! and in many instances cannot he
ﬂif"“enulateu from the cardio-vascular

mplex resulting frommleoholic syphilitic
56Vu10 and other well known toxins,

-
12

group more closely approaching the pic-
ture of exophthalmic goitre and including
cases which they say have been erroneous-
ly so diagnosed by many. In this group
are the cases in'which there is a degene-
ration of encapsuled adenomata. thile
they éc not have exophthalmos in liau
of this they may have the tar*nq and
widening of the 1alnebral fxo sure, The
pulse is irregular in tension and rhythm,
Circulatory changes and muscular weakness
are marked, |
The average lapee of time between the
appearance of non-hyperplastic goitre and toxic sym-
ptoms is 14.5 years, that the patient comes under
observation ? years later indicates that the onset
is ugually insidious. Nervousness, tremor and loss
of strength and weight as a rule develop slowly, but
mgy appear suddenly long before definite evidence

of myocardial damage, In some cases the clinical
aspect ag noted above, closely approaches that of
exophthalmic goitre, however the symptoms are less
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complex, less definitely associated and except for
a damaged heart less intense. There is much evi-
dence to suggest that during the 14.5 years pre-
vious to tne onset of definite toxic symptoms

many of tne cases of non-hyperplastic thyroid may
develop arterio-sclerosis, inh many cases showiling the
combined picture of thyrotoxicosis and arterio-
3clerosis. The development of & typlical syndrome
of exopathalmic goitre in a case having a definite
nistory of simple goitre, means that the nyper-
plastic goitre has been super-imposed upon the
simple type. The onget of exopntnalmlc goltre,is as
a rule, relatively acute and the course of the
diseage falrly definite, tne clinical picture early
in the history, is tnat of a toxin acting directly
on the more vital organg, more notably on the cent-
ral nervous system and vascular system. Later it
is made more complex by the interactions of those
organs wnogse function has veen directly disturped
by a toxin. The order of onset of the most im-

portant symptoms 1g as follows..

1. Cerepral stimulation.
2. Vasonmotor disturvance of tne skin.
%a. TTEmor.

4. wyental irritapility.

5./
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Tachycardia.

Loss of strength.

Cardiac in-sufficiency.

Exopntnalmos.
Diarrhoea.
Vvomiting.

Mental depression.
Jaundice and

Death.

The Mayo Clinic taking a

large numver of

cases nave worked out thig differential dlagnosis

between toxic adenema with nyperthyroidism and

exophtnalmic goitre.

TOXIC
1.

2,

4—.

3

GOITRE,

Average age 36.5

Enlargement came
on 5 to 10
years earlier.

Time elapsing bve-
tween appearance
of goltre and
onset of symp-
toms.

14.5 years

Exophthalmos
usually abgent

High Elood
pressure.

exophtnalmic goitre
average age 22

9/10 of a year.

almost always present.

Blood pressure varlesg
often low.
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This type of toxlc goltre 1s quite as
dangerous if not more so than exophthalmic goitre
because the toxin seems to have a selective action
on the neart, the so-called thnyrotoxic neart. Thig
type 1s 1l1lkely to be overlooked because there are
no symptoms of exopnthnalmos. Many simple adenomas
are proved to degenerate and produce toxic symptoms.
An atoxic goitre may be of long duration vefore pro-
ducing toxic gymptoms. There is a danger of ad-
ministering iodine in cage of golitre of long stand-
ing, it may set up toxic and gsometimes fatal symp-
tomg. Toxic goltre is not definitely improved by
ligation of the superior tanyroid arteries.

Exopnthalmic goltre may be super-imposed
upon any form of goitre, hypertrophiec, colloid,
adenomatons or cystic but a vascular and probably
painful enlargement of the tnyroid is much the
most common.

There are certain definite gigns which
though not characteristic of the disease 1itself, yet
taken in combination, nelp us to make tne Diag-
nosgis certain, I am not here speaking of the
typical case witn well marked cardinal symptoms but
of those border line cases. The presence of a
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murmur over the gland is very common and occurs in
80 per cent of all cases and is a valuable diag-
nostlc sign. Also the occurrence of diarrnoea
without a definite cause and especially if the
stools are foetid. The restlessness, a purposerlful
restlessness not a mere rfildgeting, tne history of
muscular weakness difficulty in going up stairs,

Dr. Plummer of the Mayo Clinic gave me a sign which
he sald wag diagnostic, 1t was almost impossible for
a patient guffering from this disease to get up

from the ground on to a chnailr that was more than

18 inches in heignt without assistance. Very
gignificant also is a nistory of loss of weignt

with dyspnoea while the rapid and raythnmic cnarac-
ter of tne.tremor is of great importance, care must
be taken not to confuse this with tne tremor of
opium smoking, the morpnia habit, that of alconolism
and excessive smoking.

There are cases of gimple goitre where the
goltre presses on the sympathetic and vagus nerves
S0 calied false exopnthalmic goitre, cardiac and
regplratory disturbances may be partly duvue to steno-
sis of the :ttracnea due to pressure and partly from
mechanical injury of the nerves of the larynx. The

cardiac derangement consigts anatomically and
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clinically in hypertrophy and dilatation or the
right heart, it is supposed to be dbrought about
partly by mechanical injury to tne venous cir-
culation and partly by difficulty of respiration,
compression of the nerves of the neart may be also
a contrivuting rfactor. There are others wno say
that the thymus has been too much neglected, it is
enlarged in 85 per cent of the cases and its en-
largement causes tne cardiac symptoms by actual
pressure on the base of the heart and great vegsels
-but also many of the nervous symptoms are caused
by direct pressure on the vagus, sympathnetic and
the phrenic also that the mental symptoms are
caused by the interference with the dralnage of
the brain. This to me gseems well nigh impossible
for though there is enlargement of the thyroid it
1s in very few casesg that there are pressure symp-—
toms and as regards the thymus now can it exert
such pressure without causing more vital damage.
In exophthalmic goltre the blood pressure
shows the same " anomaliey,’ but to a less degree
than tnose seen 1n aortic regurgitation. The
pulse pressure is hign compared with the diastolie,
both systolic and pulse pressure are nigher in the
leg than the arm. Nontoxic goltre on the otiner
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hand does not give rise to this difference, the
pressure in votn upper and lower limbs being equal.
This differential arm and leg pressure altanough
characteristic of exophthalmic goitre is by no
means pathnognomonic, Identical pressure in arm and
leg are regarded, howevey of considerable value in
ruling out this type of goltre. Also paralysis agk
tans nas to be ruled out, as sometimes tne symptoms
are not unlike those of exopantnalmic goitre but tne
age and nistory are the determining factors.

The introduction and the study of thne basal

metavolic rate has greatly facilitated the diagnosis

&
of tnis disease and I have no hesitation in saylng
that this 1s specially useful in those border line
cages whicn are go difficult to diagnose.

TREATMENT

In discussing this digease with medical men I have
been struck with the number and variety of the
modes of treatment and thne confldence with which the
most diverse treatments are guaranteed as specific;
and this tends to prove that something 1s more
effective in favourable treatment than mere drugs.
Tne thorough gtudy of the individual 1n each cage
is an essential requisite to succegsful treatment.
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HYGYENIC yFASURES are of great importance, the finding
out and the removal of all sources of focal 1nfec-
tion, such as pyorrnoea)alveolaris, septic tonsils,
chronic appendicitis, or gall bladder inflammation,
the connection of pelvic disorders, the restitution
of the normal drainage of the gastro-intestinal
tract, the correction of gastric disorders, antil-
syphilitic remedles where the Wassermann reaction

is positive, anti-rheumatic measures where rneu-
matism appears to ve connected with its origin, these
will improve the patient's condition if not actually
cure the digease.

The muscular weakness, the conditlon of the
heart, the nervous irritability and the increased
metabolism all indicate thne necessity for rest,
absolute mental rest and guiet and as complete
physical rest as possibpley,and I have found tnat thig
1s pest ovtained away from the patient's own hnome,.
This rest should be 1nsigted on so long as the
patient is losing welght. Regarding mental rest,
any cause of mental digtress or apprehension ghould
be found out and the wnburdening of the patlents
mind is often the first step towards her cure. I
nave a patient and the cause of her mental digtress
ig a sexual basils, a too vigorous and amorous
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nusband, Thig is where the psycho-analyst professea'
to rind out the cause andigsay, he 1s able to cure
thls disease but surely every doctor is able to find
out any cause of the mental distress without running
through tne whole gamut of these often distressing |
awkward and harmful questions that this so called
gspecialist uses. It is quite certain that the per-
sonality of the patient's doctor and the keenness
he evinces in nis methods, have much to do with the
curative effects of tne lattey for whatever the
thyroid pathology 1is in exophtnalmic goitre, the
nervous and psychic elements of the digease, wnetneri
they be primary or secondary, are @fivery great im-
portance in connection with the treatment of indivi-|
dual patients. i
Naturally in the more severe cases more |
rest is required, but in all cases especially when
the earliest manifestations appear, absolute rest i
ghould not only be prescrived but care must bve taken?
to see that orders are carried out, thus after pro-
longed rest, cases are cured, hence the importance of

early diagnosis.

Fresn alr is essential in the treatment
and lylng out on a verandah or in a shelter all
night if practicadle:ig good.
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In less severe forms of the disease a
moderate amount of exercise in the open alir is
beneficlal, bvut dancing, sight seeing, golng to
theatres, picture galleriles, snopping, and too fre-
quent tea parties are to be pronivited as tney all
fatigue the patient too much.

Chznge of alr 1s good, a dry cool bracing
inland climate where the patient llves in the open
alr vy day and night is the ideal to oe sought for.
I have found that sea air 1s unfavourable as ny
patients always feel tired and high elevationg are
rnot favourable to the heart and nervous symptoms.

HYDROTHERAPY dally baths or showers at the
patient's body temperature are good as the ilncreaged
action of the skin needs hygienic treatment, obut de-
pressing and exhausting baths are to be prohibvited.
I nave found that a warm bath at night promotes
3leep and is very useful egpeclally as 30 many of
these patients suffer from iAsomnia.

MASSAGE 1s very ugeful to those confined to
ved if not carried to the point of fatigue.

DIET should always be varied as much as posszibe:
a plain abundant nutritious diet ig necessary; small
frequent meals are bhetter than a few large ones.
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lMilx, Buttermilk, 'soured' milk are &ll useiul bub

all stimulants, spices and cordiments, such as alco-
hol in all forms, coffee, tea, curries, also all
indigestible ard stimulating foods are to bhe prohi-
bited. lieat which is rich in proteins is to be but
rarely given, and the patient zets on better without
any meat at all, if she can put up with this hardshipe.
It has been fournd that thyroidectomised dogs suffer
severely, when fed on meat, they recover when fed on
milk, carnivora in general suffer seriously, herbi-
vora least from this experimental operation. Obvious-
ly, the thyroid must contribute to the bresking down
of meat proteins, indeed proteins have been found to
inerease the activity of the thyroid, and & diet free
from protein and rich in carbohydrates, tended to the
opposites Our aim being to inhibit the activity,

all bubcher meats, soups, fowl, Lfish and oysters even,
are prohibited, and feed the patient on milk only,

and its varied products, butter, cheese, cream, but-
termilk, milk puddings, also ripe fruits and vege-
tables in sbundsnce. Acidosis must be watched for

and the saliva frequently testeu with litmus. Vichy
with its sodium bicarbonate is useful in mneutralis-
ing any Phosphoric acid the blood may contain, and
thus, in addition to protecting the kidneys, elimi-
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eliminates another source of thyroid excitation.

Thus the diet in hyperthyroidism should contain the

minimum amount of protein foods.

I always put these rules drswn up by OCHS-

IHER of Chicago into the hands of my patients, for I

find that the active co-operation of patients suf-

fering from this di sease is more of a help than a

hindrance in the cure.

L.

LI.

III.

Iv.

Ve

VI.

VII.

VIII.

1x/

You should avoid &ll excitement or irritation
like attending receptions, shopping, church
work, or politics.

You should get an abundance of rest by going
to bed early and teking a rest after lunch.

You should have an abundance of fresh air at
night, sleep with wide open windows or on
a sleeping porch.

You should drink nothing that irritates the
nervous system like tea, coffee, or alcohol,
of course you should never use tobacco.

You should eat very little meat, if you are
very fond of meat, take a very little beef,
mutton, chicken, or fresh fish once or twice
a week - at most thrice.

You should drink a greut deal of milk, &
quart per diem at least, and eat things pre-
pared with milk, as-milx soups, milk toast,
milkx puddings, ete., cream and buttermilk
are especially good for you.

You should avoid beef soup, beef tea, and
every kind of meat broth.

You should eat an abundsnce of cooxed fruits
and cooked vegetables or very ripe raw
fruits and drink fruit juices.
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IX You may eat eggs, bread, butter, toast,
and cereals of all kinds.

X  You should drink an abundance of good
drinking water or if this is not avail-
able, you should voill your drinking
water for: twenty minutes, cool and allow
it to aerafie. or drink distilled water,

BOWELS—-important in this condition is the fact
that the intestines owing to nervous disturbances
may fall to carry on the functions, taus causing
a retention of faecal matter which itself can
through the production of toxing by the colen bva-
cillus colonies provoke considerable thyroid re-
action. A saline purgative sodium sulphate pre-
ferably followed up, if need be, witn sodium phos-
phate, a teaspoonful in a glass of hot water each
morning to prevent constlpation, will usually suf-
fice to eliminate this gsource of excitation it ig
of the utmost importance that the bowels be kept
regular and if the arrangement of diet does not
caugse a daily evacuation then enemata, lavage and
washing out the bowel must be carried out. There
1s a theory that 1t is from toxins elaborated in
the intestinal tract that the thyroid is stimulated
in a pathological manner and the secretion which is
excessive - a defengive arrangement - causes all
tne symptoms of exopnthalmic golitre nence the 1m-
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Importance of careful attentlion to tne bowels.
FLFCTRICAL TRFATMENT includes the application
to the thyroid or static, galvanic, and faradic cur-
rents _all of which appear to be of doubfful efficacy
It i3 provable that tne suggestion &3 the cause of
any 1lmprovements and since suggestion is of great
value tnis treatment should be used. Al3o there 1is
no doubt that thnis electrical treatment nas a tonic
action and so is useful. Regarding the treatment
of tnis digease by Rontgen ray in the published
proceadings of tne Royal Socliety of Medicine, London,
July 1921, there is a report of various London phy-
siclang and surgeons on the treatment of exopntnal-
mic goltre and there was a great diversity of opinion
expresgsed, Some vere agalngt this method of treat-
ment as it causes Jgibrosis of the gland and there is
no knowing now far thils process may gaq it may even
£0 on to cause myxpedema a worse condition than
exophtnalmic goitre. Also there is tne risk of
purns, and tne danger of turning an innocent goltre
into the malignant form. Others sald it was good
treatment and recommended that it should ve tried
on every case, for they say it reduces tne pulse
rate almost at once, tremor and nervous symptoms
improve from the start, thne gland rapidly diminighes
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in size and the gland vecomes softer. The advan-

tages are summed up as follows:-

1. No fatalities.

2. Yo resulting scar as 1s seen after
operation.

3. The treatment does not interfere with the
patient's occupation.

4, It is painless and causes the patient very
little inconvenience.

5. If unsuccessful, an operation can be done
with less risk because of the favour-
able action of Rontgen rays on the
gland and on the thymus.

This treatment should not vbe undertaken
except by experts in Rontgen Therapy, the dogse must
be accurately measured, if the rays are applied in
a haphazard manner, witnout knowledge of tne total
dogage, the result may be unsatisfactory resulting
in serious burns or total destruction of tne gland
causing myxcedema. The duration of the treatment
should be from 2 to 38 montag, CGoolidge tube to ve
used, average dosage should amount to 4H = 5 Holz-
knecht or 10 x Kienbock or 1 E Sabourand Norre.
Thig 1s the dose necessary to produce slight ery-
thema some say this dose is too severe. Target of
the tube should be at a distance of 10 inches from
the skin, the filter snouwld consist of 4 mm. of
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aluminium and one thickness of leather iuposed. The
dose should not be repeated ingside 3 or 4 weeks.

I have tried this Rontgen ray treatment
on some of my patients and I have not found the
benefit cl#iumd, - in fact, I found the proceeding
was feared, the dark room, the noise, and the sudden-
ness of the.sparking were terrifying. 4lso I found
that the gland was not reiuced in size, in fact the
opposite occurred, the gland was made larger and in
some cases painful. There is asnother disadvantage:
this treatment is costly amd meny middle class pati-
ents cannot afford a large sum, and the charitable
ingstitutions do not care for such expensive treat-
ment to be given free.

MEDICAL TREATIIENT's Very much could be written
on the nuuwber and uses of the drugs that are suppos-
ed to be specifics for the cure of this diseuse.

The practice was to use drugs ard hany drugs, Now
the consensus of opinion is, that the fewer the drugs
given, the better it is for the patient; lcCARRISON
says that drugs should be given as little as possible
and only when there are definite indications for
their use.

Tachycardia should quickly subside under
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rest, no drug should be given for the hneart in the
beginning of treatment unlegs rest is secured. If
rest alone does not quickly reduce the pulse rate,
an ice-bag should be put over the neart constantly
or intermittently.

0f cardiae stimulants digitalis only
snould ve given when tnere ig cardiac weakness
and even then carefully watched as arnytomia and
gastric irritation may be caused by it. If 1t is
necegsary to give tnis drug it should be omitted
every tnird or fourth day according to tne con-
ditlon. Some say that digitalis does not produce
any slowing of the heart's action in thls digease,
but tnis 1s not my experience for I always glve
tals drug if there is any cardiac weakness and it
does steady the pulse. To tae digitalis I add
Ammon. brom. gn.V and lig. arsenicalls in III and
I find this mixture does good in all my cases .
Tinct. Belladonna minims 10 to 15 T.I.D. is sup-
posed to soothe the nervous system and diminigh
the excitability and restlessness, possivly it
may lessen thne activity of the thyrold, but Bella-
donna does not have thig effect on all cages, also
it cannot be given continuously over a long period.

The vest treatment for nervousness, rest—
lessness, and insomnia 1s rest, fresn alr in a cool
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bedroom and a comfortable bed, the temptatlion 1s to
2lve sedatives and hypnotics. These can ve given
in certaln casegbbut thegse drugs are: depressing.
Opiates should not pe glven for this very reasgon.
of tne neutral salt of hydro-bromide of quinine gns.
V' T.I.D. and McCarrison also recommends the use of
tnig salt, it has to be glven for at least two years.
I have glven tiis drug for months and I do not find
that tnis drug does wnat 1s claimed for 1t namely
lessening the pulse rate, déminishing the sweating
and tremor also decreasing the gize of thne thyroid.
I have a patient who has gteadily taken tnis neut-
ral salt for fifteen months and ghe says she feels
the lack of it when I stop it,but I do not know how
mucn the pyscnical element comes Into this case.

Intestinal antiseptics such as Salol,
Buaphthol, thymol, benzo-napnthol, I have tried,but,
how can any of these have any antigeptic effect on
the organisms in the lower bowel without damage to
the delicate tissue and cedls of tne villi. The
best results nhave been obtalned from changing tne
flora of the intestine by giving a purely milk diet,
to me this geems to ve the best metnod of research
in such a disease a3z this.
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Calomel, I have found good as an intestin-—
al antiseptic and a doge given every .fortnlght makes
a marked improvement especially when combined with
the neutral salt of quinine hydro-bromide. Iodine
anl lodides have been uged a great deal in the treat-
ment of this malady and gometlmes . do. reduce the
3ize of the glandy some patients may improve under
these drugs but otherg are made worse complaining
of neadacne, palpitation, nervousness, etc., and
though the enlargement of the tnyrcid does decrease
it does not mean that there 1s reduction of the
hypertnyroidism.

Medical treatment should ve carried out on
2eneral principles and complications must be dealt
with as they arise. Dyspepsia, dlarrhoea, constl-
-pation treated with appropriate remediesg, and I
nave found that the dyspepsla 1s trouvlesome, needing
a constant variation and change of drugs and I have
not found that tne regunlation of the diet removes
this® symptom.

Tinct. convalarria, cnloride of caleium,
godium phosphate, cod liver oil, are all descrived
as specifics but go many drugs are mentioned as
3pecifios‘and I nave found that cases recover witn
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rest and without giving drugs.

Suggestion does play an important part in
the cure and s all successful methods of treatment
of such a disease should be utiliged in a rational
‘manner, but hypnotic sugsestion is wnwarranted.

ORGANOTHERAPY. Very soon after tne use of
‘modern organotnerapy, thyrolds , fresh and dried
were tried, in some cases where myxoedema super-
vened om exophnthalmic goitre of long standing, it
does good, but other-wise it 1s contra-indicated
as 1t only increases the symptoms. The thymus 1is
usually enlarged in cases of tnis disease so natu-
rally 1t was thougnht this enlargement was compen-
gatory, thug doses of thymus gland have been tried,
botn 1n the fresh, and dried form, witnout any
definite results. Also ovary testes and adrenals
have been tried without any vetter results.

The milk of thyroldectomised goats nad
its vogue, but 1t 1is mnot uséd §0 much now as the
results do not correspond with the great reports
glven wnen this treatment was first floated upon
the medical world.

Antithyrold serum prepared from the blood
of thyroidless sheep has been employed,but here
again the results expected nave not come up to
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VACCINE TREATMENT. Tune coliform organism
from tne bowel in several cases whnere intestinal
toxoemia has been gupposed to ve the responsivle
etiological factor, in tne form of a vaccine has
been tried. Thnere seems to be some good done by
thls method of treatment, and it snould ve triled.
In tne case of COCKEURN on wihom I tried, not an
autogenous but a polyvalent vacclne, there was a
remarkable change made in the diminution of the
proteolytic Gram negative Coliform organisms, and
what is the slgnificance of these changes? I
should like to try this method of treatment on a
large number of cases, and nope to do so, if the
opportunity is gilven ne.

In caseg of exophtnalmic goltre wnich are
due to some infection, tonsillar, dental, gingival,
nasal, aural, integtinal, vaginal, hepatic, the
causal disorder wnatever it 13 must bve reﬁoved, and
thig is where surgical aid is most fruitful. Last
year when I was at the Wayo Clinic, 27,000 patients
nad, durlng the past year, tnelr teetn and jaws x-
rayed and none of these patients had come primarily
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complaining of their teeth, but this metnod was
used to find out any focal infection at the roots
of the teeth, If intestinal stasis is suspected,
bismuth meel and fluoroscopic examination are indi-
cated; if present, high enemata, with the patient
lying on the right side to enable the injection to
reach the coecumn, are the measures indicated. Halif
measures are futile, because the gland persists se-
creting abnormally, as long as the slightest toxae-
mia exists. Once this point is reached, rest, diet
and the remedies described above, bring on lasting
cures, provided they are persisted in, until the
tachycardia has totally ceased, and fails to return
with graduated exercises.

SURGICAL TREATMENT. At the liayo Clinique and
in the United 3tates of America generally, the sur-
gical world would say that thyroidectomy is the only
rational method of treatment in exophthalmic goitre,
and, therefore, every case should be operated upon,
and the earlier the better - +this may be because
the type of this disease is much more severe, and
appears earlier over there, than here at home.

A large portion of the thyroid, usually
the whole of the right lobe, all the isthumus and
& varying proportion of the left lobe are removed -
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the higher the vpasal metabolic rate the more of the
left lote is removed, I saw as much as 2/3 rd. of
tne left lobe removed in more than one case at RoO-
chegter Minn, But after all tnls operative pro-
cedure is empirical the cause 13 not attached, only

a 3ymptom, also it is absurd to call these cases
cured for though the symptoms mey be lessened in
geverity, a very few can honestly be labelled cured.
What i3 wanted is the after history of each case for
a period of twenty years after operation. If it
could be proved that the essential and fundamental
cauge of the disease is nypertrophy, and over-
activity of the thyroid gland the best method of
treatment would obviougly be to reduce tne enlarged
gland to something like normal proportions. Un-
fortunately tne operation nas its own dangers, these
are greatest in that clags of case which responds
leagt to medical treatment. Also after operation
nypertrophy of the remaining portion of thne gland
may oceur, and I heard of more than one case in
whieh three operations for removal of portions of
the thyroid gland were done, the surgeons said
gufficient had not been taken away at the original
operation.
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The mortallty has veen greatly decreased,
and in the nands of exverienced surgeons who are
constantly operating on the thyroid, thne risk has
veen greatly lessened, but tnis risk is not to be
passed over.

In reading the report of the Royal Soclety
of Medicine for 1921, mentioned above, I was much
struck by thne words of Mr. JAMES PEERRY who nas the
begt and greatest surgical reputation for thyroid-
ectony 1in Great BEritain and knowing him personally,
for he operated on an exophtnalmic case of my own,
ne says, "a wider experience has led me to take on
the wnole a somewhat less sanguine view of the ad-
vantages of cperation tnan I did in 1914, mainly on
thie ground of tne tendency to relapse after even
the mo3t successful operations, and the 1ncom-
pleteness of the cure in many cases that at first
slgnt seemed mogt favourable". In the case that
i¥r. BERRY operated upon, that I am concerned with,
the exopnthalmos never a very prominent feature
nas disappeared, the tremor has gone, except when
the patient 1s over fatigued, but the muscular
weakness 1s still present though in a lesser degree
and the heart is still enlarged. Occasionally thnere
are 3till attacks of paroxysmal tacnycardia thnougn
less frequent, and the patient is atill excitable,
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irritable, and nervous thougn all these symptoms
are improved. I cannot at present, 18 montns after
the operation count her a 100 per cent cure.

The frequency of recurrence after opera-
tion together with lncomplete relief afforded 1n a
large percentage of cases, demand that the patient
should have the benefit of sometning more tnan a
gimple ligation of the blood supply,or the partial
extirpation of the gland, in order to produce final
and permanent condition of good nealtn. The sur-
geon as a rule does not have the experience, the
time nor the attitude towards the problem of medi-
cal treatment that 1s characteristic of the phy-
sician. Evidence is not wanting that with increas-
ing eXperilence many surgeons appreciate in a way
they did not in the veginning of tneir tny:oid work
the necegsity for medical supervision, and direction
of the patient following operation, but the writer
ig convinced that the interest of the patient in
dealing with so intricate, and complex a problem
will best be served by the co-operation of a phy-
siclan, and surgeon who have a sufficient amount
of respect for each others abllity, and integrity,
to enable them to work in harmony 1in deciding the
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course to be followed in any given case.

It is by seeking the primary cause, and
eradicating 1t that tne physician will cure his
cases. This, however, is subject to the proviso
that ne willl not neglect the collateral factors,
avsolute rest, bland diet, and careful avoldance
of drugs that excite the thyroid. If after remov-
ing the primary source of intoxication, tne gland
after a reasonable time, 1s stlll causing trouble
tarough structural changes or nypersensitiveness,
then the many excellent measures are at his dispos-
al, arterial ligation, partial thayroidectomy, not
water or quinine, and urea injections, x-ray and
radium to finish tne good work, and do full justice

to nis patient.
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CONCLUSION.

Ag_regards treatment of exophtnalmic

golitre the symptomatic treatment of this disease
generally resorted to, compromises the chances of
the patient's recovery leaving unassailed the prin-
clpal cause of the digease.

Many patients are subjected to tnyroidec-
tomy entailing risks, and morbid after effectg who
could pe cured by medical treatment, and the latter
aim to remove the primary cause of the disgease, and
its morvid effects.

The remote result of surgical treztment
would bpe greatly improved, were removal of the
primary cause of the disease, and its morvid 2ffects
first ensured.

Probably all cases of exophtnalmic goltre
are due primarily to some toxin originating from
some pathological process3 1n one or more o0Organs
either tonsils, gumsg, sinuses, nose nasopharynx,
teetn, stomach, intestine, genito-urinary organs,
nervous system etc.,
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It ig even sald tnat the cases due to
emotional stress have as thelr primary cause, toXic
wastes formed in tne cerebrospinal neurons subject-
ed to stress cholin, pnosphoric acid, and particu-
larly neurin, a highly poisonous waste product.

These polsons by exciting the thyroid
apparatus to supranormal activity, owing to the
active part taken by this apparatus in the defen-
give functlions, cause it to secrete excessively,
thus producing an additional toxicosis. Tae
thyroid autocoid particularly when produced in
excess, taking part also in tlissue katapbolism
breaks down fats including fatty vodies in nerve
and brain cells, thus accounting for the striking
nervous phenomena of this disease. FExophthalmic
goitre thus becomes the product of a vicious circle
in which three toxics may take part, the primary
causative polson wnich exciltes thne thyrold appara-
tus, excess of the thyroid autocoid as a second
poison, excess of katabollc wastes due to the auto-
coid as the third poison.

Timely removal of the disorder which pro-
duces tne primary causative poison by arresting the
excegsive tnyroid activity will thus prevent tnis
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triple toxicosisg, and cure the disease.
Treatment must aim at removal of the

effects of the polsons to insure cure, dropping

symptomatic treatment as an empirical method un-

wortany of modern science.

AS REGARDS TETIOLNGY.

The pathology, and'etiology of exoph-
thalmic goltre are as yet not fully worked out, and
the primary causal factor has not been demongtrated

One school of thougnht belleves it is the
sympathetic which works on the thyroid gland caug-
ing an 1ncreased secretlon, and polsoning by the
thyroid autocoid. Anothner school says it is the
thyroid gland which 1s at fault, and the secretion
arfects the sympathetic thus bringing aboul a
viclous circle.

Others say it 1s a toxin formed witnin
the body probably the gastro-intestinal tract. It
is interesting in thig connection as MCCARRISON
nas pointed out, there is a condition of nypo-
acidity of tne gastric contents as a general rule,
and tnlis favours infection of the upper parts of
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tne alimentary tract by microorganisms of disease.
Thne frequency with wihich such disorders of thils
tract precede the onset of exopathalmic goitre is
becoming increasingly evident with the more careful
study of tne patient's history. So many of the

t toxle
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morbid changes seen in tnis disease sugge
infection.

The 1lymphocytosis, lymphatic hyperplasia
which is seen all over the body, lymphnocylic in-
filtration of tne thyroid, liver and other organs,
the chronic toxic inflammatory changes the thyroid ,
liver, and pancreas, the changes in the muscle,
changes 1in tne nervous system, changes 1in the ad-
renals, all these geem to polint to a condition of
chronic toxic irritation as the underlying factor in
thelr production, and thne gastric intestinal tract

ags the most common source of the toxic irritant.
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