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Simple Parenchymatous Goitre in a girl

13 years of age,



Simple Parenchymatous Goitre in four school girls
age 12 —14 years.

Under treatment with thyroid treatment.

Simple parenchymatous goitre of moderate size



GOITRE, WITH SPECIAL REFERENCE

TO ITS OCCURRENCE.IN SCHOOL-CHILDREN.

SECTION 1.

My speciél interest in this subject dates back to the
time when first I came to practise in the North of BEngland.
Previous to that time I had lived in Lanarkshire, Ayrshire,
and other parts of Scotland, and although I had met with
cases of exophthalmic goitre, cretinism, and myxoedema, I
had not observed many cases of simple goitre. When I came
to the Newcastle area I found enlargement of the thyroid
much more prevalent than in any of the districts of Scot-
land where I had previously worked. Coming to Yorkshire
some years later I saw many cases of goitre both among
school children and adults., Cretinism associated not only
with the usual physical dwarfism and mental retardation
but witﬁ entargement of the thyroid gland was also encoun—
tered. As a matter of fact it was whilst meking an in-
vestigation Into the prevalence of mental deficiency in
the Halifax area of the West Riding of Yorkshire that I

came into contact with these cretins. When transferred



to Manchester some years ago I began to make more systema-
tic investigations into the occurrence of goitre and I have
come -to the conclusion that goitre is more prevalent here
than in any of the districts where I had previously 1lived.
It has appeared to me that the further south I have come
the greater has bBeen the incidence of goitre. There is
undoubtedly a much higher incidence of goitre in Manchester
than in Glasgow. There are also more cases of goitre to

be seen on the west side of the Pennine Chain than on the
east, In fact there is apparently a gradual increase in
the prevalence of goitre along the Pennine Chain from north
to south, reaching a maximum in the valleys of Derbyshire
and Lancashire,

- Endemic goitre may be defined as a chronic enlarge-
ment of‘the thyroid gland, not due to neoplasm, occurring
endemically in certain localities. Generally it is associ-
ated with mountainous regions although not invariably so,
and it is usually limited to temperate and -subtropical
zones,

Goitre is & generic term including several different
conditions. Classification has always presented difficulty,

There is in the literature a diversity of nomenclature.
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Hertzler, (Hbrtzier, A.E, Diseases of the Thyroid Gland,
Endocrinology t. vi. p.é. 1922) made a cIéssification
hased on his pathological findings. To Dr. H. Plummer
belongs the credit of classifying goitres on a reasonable
baﬁis. He made observation of the cases passing through
his hands and later compared his findings with the patho-
Yogical condition of those glands that were removed by
operation, His reéults were published in the American
Journal of Medical Science in 1913, pp.790-796. He divides
goitres into three types (1) simple colloid goitre.

(2) Graves' disease or hyperplastic goitre, and (3) toxic
adenoma. Since I913 very little substantial difference
from Pilummer's classification has been made., In Price's
*System of Medicine" 1926, goitres are divided into three
éroups - (1) exOphtﬁalmic goitre (2) goitre - simple etc.
and (3) Tumours. It is true, as W.M. Boothby points out
(Ehdoérinology-Jan. 1921, Vol.5) that in Plummer's clas-
gification two separate and distinet types of hyperthyroid-
_1smvhave to be recognised, but these are ciéériy differen—
tiated, the one being aésociated with the clinical syndrome
of true exophthélmic goiire and accompanied by-dﬁffuse



hypertrophy and hyperplasia of the thyroid gland, the other
not being accompanied by this diffuse hyperplasia but with
the occurrence of adenoma in the gian&. As recently as
August 1926 Allen Grsham (Journal of the American iiedical
Association Aug.28th, p. 628) criticises Plummer's division
stating that there is no sign nor symptom pathognomonic of
exophthalmic goitre ~ as opposed to toxic adenoma - nor any
histological alteration in the gland of positive definite
distinction. He believes that toxic adenoma and exophthal~-
mic goitre are variations of one and the same morbid state.
Although it is true, as Sir James Berry states, that a
simple goitre may become "*Basedowified®, still there does
not seem sufficient reasoi for departiﬁg from the classi-
fication already given by Plummer.

Simple goitre is the goitre of adolescence and is
characterised by hypertrophy without hyperplasia, There is
a great increasé in colloid production. Symptoms may be
entirely absent. Swelling of the thyroid gland is frequently
first noticed about pubepty and this has led some to con—

sider simple goitre as secondary to the commencement of
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Goitre noticed by parents when child two years

old, but not brought for treatment till age 5.

The social conditions are very bad in

this case.



menstrual life in the female. Many of these thyroid en-
largements that appear about the agé df’thirteen:in girls
and a year or two later in.boys are small and temporary,
disappearing without treatment in a few years. Temporary
"sweilings of this nature may be looked upon as & physio-
Iogical increase to meet an increased demand. On the

other hand thyroid enlargement may occur long before
puberty. When children are brought to me suffering from
goitre the parentg sometimes repori that the thyroid swel-
ling has been present since birth, Recently a girl five
years of age was presented for treatment. (See photograph).
Projecting forwards from the thyroid isthmus there was a
8welling about the size of a pigeon's egg but being covered
with the skin and other tissues it appeared larger. The
child's father informed me that this condition had been
present for at least two years. The swelling was in the
middIe of the neck, was soft to the touch, and moved up and
‘down with deglutition. It was not tender and apparently

caused the child no discomfort and no concern.



The thyroid swelling is usually symmetrical. Where
one lobe is enlarged more than the other it is usually the
right lobe that is the larger. Lately I examined an en-
larged thyroid in a girl fifteen years of age and found
that the swelling was entirely an enlargement of the left
Yobe. Iliy experience leads me to believe that such left-
sided goitres are unusual.

Thyroid enlargements are often soft to the touch es-
pecially in young subjects. Sometimes they feel firmer to
the touch and may be irregularly knotted with small cysts,
Sometimes one or two large fluctuating masses can be felt
on palpatioh. "Parenchymatous” is a term applied loosely
to a general swelling of the whole gland as distinguished
from local enlargement due to adenomata. Goitres vary in
size in children and in adults. In adults they may be as
small as walnuts or as large as melons. Foedgrg, according
.to Robinson, speaks of one eight poundg in weight, and
Abelard describes & goitre reaching to the thigh.



Alivert (Nosologie Naturelle k. p.466. Plates C and D.)
figures”é goitre reaching to the waist. Some have described
goitres reaching from ear to ear closing up the external
aﬁ&itory meati, causing deafness. Such large goitres for-
tunately ere very unusual., In children the average size

ig less than a golf ball but the swelling may be bigger
than a tennis ball or as small as a hazel nut. Frequently
there is an entire absence of symptoms. Apart from the
annoyance of a rather disfiguring swelling in the neck the
school-girl may make no complaint. On enquiry being made

a history of rheumatism is often obtained. Hirsute defici-
ency is often present and constipation is a frequent accom-
panying factor. In fect Bainbridge (International Journal
6f Medicine and Surgery, Jan. 1926) considers that the
thyroid énlargement is often caused by'systemic poisoning
dué:tc intestinal toxsemia., The voice is sometimes poor

in quality. Difficulty im swallowing iS‘OcéaSionally COMl—
plained of, Breathlessness is quite unusual in children

but cyanosis has been observed in a few cases,



As defined above thié disease excludes cancer. Thyroi-
diiis‘due to septic infection is not included and the same
applies to the Thyroiditis of Chagas which is endemie in
Brazil and is due to a trypanosome finding entrance into
the human subject through the bite of an insect. This
latter disease is associated with pain and swelling of the
thyroid gland, and causes an enormous mortality amongst
infants in South America,

Owing to the prevalence of endemic goitre in Derby-
shire this condition is frequently spoken of as "Derbyshire
neck" in the northern counties of England. Being common
along the Nith valley in the South of Scotland it is often
spoken of‘there ag "Nithsdale neck". The early Greek
writers referred to it as Bronchocele(Grq67°°$K05) but
the term in common use now is that of simple or endemic
goitre, a name first applied by the French and Swiss writers
most probably from its connection with the throat.(Lat.
guttur = the throat).

In this present.thesis I propose to give an aecount

of goltre as I find it in young people, There is a peculiar



distribution of goitre here which bears a relationship to
the geographical and geological fegtures of the district.

I hape to give a detaiied account of this. Nationality,

in my opinion, is’'a factor too of some importance. I
‘intend to give an account of my experience in the‘treatment
of goitre‘émong school-children and the conclusions I have

come to as & result of the past two years® work.
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SECTION 2, -

| Historical Qutline.

The chronicle of goitre dates back to very eérly times,
iﬁé first allusion to this subject is to be found in the
A{harva Veda, an ancient collection of Hindu exorcisms to
ﬁe employed on behalf of those suffering from this malady.

In the "golden age" Hippocrates, sometimes styled *the
Great", saidlwith referénce to the choice of drinking water,
(Hippocrates and His Successors, by R. Moore, pp.21,22)

*The man who isvstrong‘and well need not be particular but
éan'drink the water which is nearest to him". Experience
seems to have led him to modify his views, for we £ind that
in Tater 1ife he attributed to the water coming from snow
and ice great influence in the production of certain diseases,
especially goitre,

 The period immediately following the days of Hippo-
crates is very barren of medical literature. In comnection
with the "Alexandrian School" the names of Hérophilus and

'Erasistratus are noteworthy The latter wrote extensive
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treatises and attributed excessive eating and drinking
gg\the~ganses 6f many. of £;§ diseases that human flesh is
heir te. He introduced venesection, fasting and bandaging.
It is an interesting fact that even to-day one often sees
cases of goitre where a bright velvet neck band has been
applied around the neck with a view to reducing the swelling.
Even the Abyssinians tattoo a string of beads around the

neck for the same purpose.

When Rome became mistress of the world Greek physicians
found their way to Rome . ﬁEvery fibre of the Roman being
became permeated with Hbllenism”as Max Neuburger says
(History of Medicine p.213). The writings both of Cicero
and Seneca reveal this fact. A writer of this period, Vit-
ruvius by name, makes mention of the aqueducts of that tiwe
and dwells on the disadvantages of leaden pipes. He also
remarks that goitre was prevalent among the farmers of Italy
and the Alpine dwellers., In his "Satires" Juvenal also
refers to the occufrence of goitre in the Alps - *Quis

tumidum guttur miratur in Alpibus® (Juv.13.162.) Pliny

also writes "guttur homini tantum ut suibus intumescit”.
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(P¥iny 11. 17,68.) (Outlines of Greek and Roman lMedicine
by J. Elliott pp. 84-85).

“‘Cornelius Celsus, a Roman patrician who lived during
the first century, gives the most complete account of med-
ical science in Roman times (De Re liedica). Robinson in
~his thesis "Goitre or Thyrocele" refers to the advice of
Celsus in cases of goitre, namely, the application of
caustic for its removal.

The period of Arabian medicine begins with the burn-
ing ofvthe Alexandrian library by the followers of Mahomet
A.D. 640, and ends with the fourteenth century. (Medical
and Surgical Science by J., Hillier, p.27.) In the eleventh
century the Arabian Albucasis was a prominent writer. He
wrote a treatise which was the leading text-book on surgery
dﬁrihg the middle ages (Garrison, History of Medicine,p.84)
He iikens the swelling due to goitre to the dewlap of the
turkey. _

In the I‘th century'narco Polo, the famous Venetian
voyager, writes 1n chapter 35 of his remarkable account of

his travels 'Yarcour 1s a province five days' journey in
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extent........ the inhabitants are great craftsmen, but
vawiarée prﬁﬁortioh of thém have swollen legsvand great crops
,;£ £ﬁé:throa£ which arise from some quality in their
‘dfinking water*. (Colonel Yule's translation). In the
fifteenth century a prominent figure comes before us in
fhe person of Paracelsus. Osler (Evolution of Modern Medi-
cine p. 135) describes him as the Luther of lMedicine, the
very incarnation of revolt. He ignored the conclusions of
all his predecessors and set himself out to be *the most
giorious man on earth", Robert Browning in his “Paracelsus"
puté these words into the mouth of this great man,
| "The lore you praise and I ignore,

The labours and the precepts of 0l1d time,

I have not lightly disesteemeq, but, friends,

Truth is within ourselves.*
Paracelsus gives an excellent description of goitre in the
region of Salzburg where he was born. He was the first,
moreover, to establish a correlation between goitre and
Cretinism (Gpere Omnia Strasburg 1603 pt.if pp.I74-182).

In the sixteenth and seventeenth centuries — the age,

moreover, in which Harvey, Sydenham, Kepler, Galileo, and



Newton lived — there is no writing of great importance
in connection with goitre although Hirsch gives a list of
authors who wrote at this time on the prevalence of goitre
in the Alps, the Pyrenees, the Atlas mountains, and else-
Qhere.

| Thomas Gage, in his "New Survey of the West Indies
1648",speaks of his journey from the city of Chiapa to
Guatemala and describes his visit to a place called Saca-
pula, *I found," he says, "in a harbour by the water side
the Prior of Sacapula........ at the first sight I was a
little daunted to behold the Prior who looked most fear-
fully with a bladder from the throat swelled almost round
the necke which hung over his shoulders and breast, énd
' éiayed up his chin, and 1lifted up his head so that he could
scarce look anywhither but up to heaven. In our discourse
he told me that this disease had been upon him at least ten
years, and that the water of the river had caused it 1n :

him and in many ‘others in that town."
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In the eighteenth century medicine as a profession

s s ——— .

reached its zenith, associated as it is with the names of

e
Hunter, Laennee, and Jenner. Morgagni, who lived from

1682 till 1771 greatly extended our knowledge of post-
mortem appearances. He suggested that the function of

the thyroid gland was to secrete a glairy colloidal sub-

‘stance, an observation which has been amply sustantiated

in more recent times, Boerhaave also lived at this time.
He is probably the greatest teacher of clinical medicine
recorded in history. At a time when most varied ideas
were held about the function of the thyroid gland Boerhaave
maintained that it had mainly to do with the improving

of the voice., (He may have noticed how often the goitrous
had poor toneless voices).

‘ Medical literature up to about A.D. 1800 is rich with
references to the use of organic substances for medicinal
purposes. According to Biedl there were 152 products of
animal origin in the apothecary shops of Innébruck in 1765
(Biedl, Internal Secretions.....1922). In 1775 Theophile

de Borden speculated that each organ of the body was the
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Isheratony of & specific substance necessary for the proper
funbtioﬁing of the whole organism. Other workers followed,
sﬁéh'as Berthold, who in 1849 demonstrated an internal se-
cretion to the gonads. 1In relation to the thyroid gland
Fodé%é’published his essay on the occurrence of goitre and
cretinism in the Maurienne and Aosta valley. This was
followed in 1800 by his treatise on "Goitre and Cretinism".
In 1820 Coindet showed the value of Iodine in the treatment
of goitre,and in 1850 Curling first described sporadic
cretinism. This same year Anton Wolfler of Kopigeu, Bohemia,
(who introduced the operation of gastro-enterostomy) devoted
épecial attention to the surgical tréatment of goitre.

About this time the Sardinian government appointed a
comm;ssion to investigate the causes of endemic goitre and
to suggest a remedy. This was followed by a French commis—
sion in 1864. More recently the Swiss also have made an
investigation into goitre'and cretinism. Measters in his
"Conquest of Medicine" says that although doubtless countless

_éﬁfferers from goitre would give almost aﬁything to see the



swelling in their necks disappear, yet in some parts of the
continent of Europe the people have actually regarded goitre
as ‘2 blessing. Mothers expressed delight when they noticed
the necks of their male children beginning to show signs of
swelling. The reason for their satisfaction was due to the
fact that goitre would ensure exemption from military ser-
vice, Saint'Leger,on page 351 in his book *Etudes sur les
Causes du Cretinisme et du Goitre Endemique' gives the num-
ber of cretins and goitrous in the districts of Piedmont and
Savoy and gives a total of 7084 cretins ( = 0.27%) and
21841 goitrous. Some of the valleys of France and Switzer—
land were full of goitre and the report of the Sardinian
commission in 1848 containea startling figures of which those
given above are examples., Wherever goitre existed cretinism
abounded. On every hand were to be met stunted cretins in a
state of imbecility. Especially in the Vale of Aosta and the
canton of Valais were these cretin communities to be found
1111 finelly the Swiss Government stepped in and segregated

the sufferers. The French Government likewise made valiant



efforts to cope with the disease by giving minute doges of
Iodine to school-children. The results were excellent but
unfortunately the parents undid much of the benefit achieved
by giving the most goitrigenous waters available to their
‘male children to prevent their recovery, In Savoy and the
French Alps nine out of every hundred men had to be excused
military service on account of goitre,

In 1835 Graves of Dublin published an admirable des-
cription of exophthalmic goitre (Graves, London, lMed., and
Surg. Journ. 1835 pt 2 p.516). In 1840 Basgdow gave an
account of the * Mers Triad®". Previous to that date
Parry, a Bath pﬁysician, had giveﬁ a full description of
this disease which was published after his death in 1825.
The Italians claim that Flajeni was the first to describe
this disease. He wrote in 1800 but Moebius tells us that
Flajani's account is meagre and inaccurate and bears no com-
Patison to the later most excellent account given by Parry.
A fresh 1mpulse'was given to the doctrine of internal se—
cretion by‘claude Bernard's work on the glycogenic function

and Addison's account of suprarenal disease in 1849 (Garrison



History of Med. p.603). In 1856 Moritz Schifff, a German
physiologist, excised the thyroid gland of a dog., The ani-

mal died with cachectic symptoms. He carefully examined the

vago-sympathetic nerves to make sure that death was not due
to nerve injury. He concluded that the thyroid gland was
an organ important to the functioning of the body. Munk

on the other hand maintained that death in these extirpation

experiments was due to nerve injury. The work of these
early experimenters led to no very definite conclusions.
The importance of the parathyroid glands was overlooked -
although Sandstroem discovered them in 1880 and Gley made
an examination of the function in 1891. The work of Paton
‘and Koch revealed the presence of toxic substances such as
guanidim and cholin in the blood of parathyroidectomised
animals which gave rise to toxic effects., Vagsali and
Generali observed that a parathyroidectomised animal died
in a few days after the appearance of nervous symptoms
such as tremor, rigidity of the hind legs, asthenia, inco-
-ordination and convulsioﬁs. In 1884 Reverdiﬁ and Kochef

observed that removal of a goitre was followed by symptoms .

Q’?j;. -
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which Semon recognised as analogous to Myxoedema. Hof-
meister and von Eiselsbg#g by excising the thyroid gland
directly after birth were able to produce artificial
cretinism (Victor ggrs , B.M.J. 1896, pt. 2, pp. 1623-
1625). The characteristic changes in the epiphyses led
Eﬁerth to speak of "foetal rickets". In 1891 G.R. Murray
introduced the treatment of myxoedema by hypodermic in-
jections of thyroid substance. In 1892 Hector Mackenzie
and G.L. Fox demonstrated that oral administration of
thyroid gland was as effective as hypodermic injection.
Victor Horsby summarises the results obtained up to this
time by the experimental workers. He says that thyroid-
ectomy in birds and rodents is followed by no cachexia,

a slowly developing cachexia in runinants, & moderate
cachexié in man and in the monkey, but a rapid and severe
cachexia In carnivora. He concludes that the thyroia
gland pIays a definite part in the economy; that it is
intimately connected with the metabolism of the blood and

the tissues, and that a colloid substance is elaborated



which 18 transmitted by way of the lymphatics to the ecir-
culation. ~(Horsby, B.M.J. 1892 pt.l. pp. 215-219). Much
work hags been done in recent years on the histology of the
thyroid gland. The epithelium has been specially studied
by Langendorff, Hﬁrthle, Neumeiaster and Anderson. Lang-
endorff observed that there were two types of cells in the
walls of the thyroid vesicles, (1) the "chief cells", far
more numerous, clear and finely granular and (2) the
"eolloid cells" which are larger, more granular, and stain
more deeply than the first variety. These alveolar cells
are of the merocrine type, that is to éay that only part of
the cell is used in the secreting process. When the colloid
cell 1s full the nuclear membrane ruptures and the secretion
is'evacuated into the lumen of the alveolus. After this
the cell is regenerated and becomes a chief or prinecipal
cell ready to start afresh on the secretory cycle. ( Crotti
p.22). Hurthle deseribes fine channels joining the alve-
011 with the lymph spaces. It is possible that in goitre

these channels get blocked and then the gland begina to
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swell. In 1895 Baumann described Iodo-thyrin. Oswald
found thyro-globulin. In 1914 Kendall described thyroxin
which is believed by many to be the active principle of

the gland. It contains 65.1% Iodine. KHoss found no Io-
dine in the thyroid gland of the wild cat and the dog but
it was present in two out of six martens. Crotti concludes
that probably thyroxin is an important principle which acts
on the general metabolism; that there is also a phosphorus
principle whiéh affects the vasomotor and heat centres; a
sulphur principle which acts chiefly on the hair and skin;
finally an arsenic principle which acts through the nervous
system.

Virchow, famed for his work on cellular pathology,
made an investigation into the prevalence of goitre and
cretinism in Lower Franconia. He held that the nature of
the water was the essential factor in the aetiology of
endemic goitre but he believed the determ{ning factor to
depend on the geological formation from which the water
' came,

Hirsch, in his summing up of his views on the geological g
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éuéétioﬁ'inﬁrelationship to goitre says that no geological
formatibnfpfecludes the possibility of goitre or cretinism,
éﬁ&’that both diseases are more prevalent an the alder for-
mations.

An historical account would be incomplete without re-
ference to the great work of R. McCarrison 1h connection
with the asetiology of goitre and his microbic theory and
the more recent report of Sir James Berry concerning the
causation of endemic goitre. iicCarrison (Etiology of En-
demic Golitre) says "the cause of endemic goitre is a micro-
_organism that finds its home in the intestine of man, and
there creates a toxin which so influences the thyroid gland
that it undergoes enlargement which is the dominant symptom
of this infection"., Sir James Berry, on the other hand,
maintains that the causative factor in endemic goitre is one
of the mineral ingredients of drinking water. In his Hun-
terian lecture reported in the British medical Journal,
February,7th, 1926, p. 269; he states that minute particles
of inorganic mineral matter, probably calcareous, suspen—

ded in water, if not the cause of goitre, is a necessary
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- accompanying factor.

The work of Marine,Kimball and Lenhart has made it
clear that whatever the causation may be it is undoubtedly
contingent upon some disturbance in thé Iodine supply. As
a prophylactic Marme and Lenhart suggestéd two grains of
Sodium Todide daily for & fortnight every six months.
Klaniger of Zuriék\found that five mgm. Iodine weekly
throughout the yeaf was equally effective, The Swiss Con~—
mission so impressed the government that the addition of

Pot. Iodide to table salt was made compulsory.

) A =00




“" gecgraphical Distrivution.

- . The distribution of simple goitre extends over almost
the whole of the inhabited earth but everywhere in more or-
less narrowly circumscribed spots. Ancient writers knew of
its occurrence in Lombardy, Thrace and the Appenines in their
day. Caesar spoks of thé fréquent occurrence of big neck
ags one of the peculiar characteristics of the Gauls. The
origin of the term cretin shows the familiarity of the Ro-
mans with this disease, for it is generally held that they
had originated this expression of contempt by calling the L
myxoedematous idiots "Christians". More modern observers
noted its existence amidst mountain ranges as distant one
from the other as the Urals and the Pyrennes, on the icy
steppes of Siberia, and the burning plains of India, in
heights thousands of feet above sea level and among the
inhabitants of ocean-girt islands. - It  equally affects the
mild Singhalese and the fierce dyesks of Borneo, the white



%ﬁ&kthg biack races, and it is an established féct that the
yéilbwlraces are far from immune. Goitre is usually associ-
ated with mountain ranges although not by any means con-
fihed to these. .In this connection the Alps, the Appennines,
thé Robky~ﬁountains, and the Himalaya area of India enclose
many centres of goitre. In our own country endemic centres
are found east and west of the Pennine Range and in relation-
ship to the Mendip and the Cotswold hilis. Simple‘goitre
may be quradic, endemic, or epidemic. It shows fluctuations
in its distribution. It may appear in a district which
previously had enjoyed immunity and it mesy diseppear from
a region where for a long time it had been endemic. En-
tire districts are sometimes so intensely affected that a
iafge proportion of the inhabitants as well as the domestic
animais exhibit enlarged'thyroids.

On European soil there is no higher endemicity to be
found ahywhere than amidst the western and‘éouthern sldpes

of the Alps. In Switzerland,and in every place whérevcre—



tinism exists, there is also a considerable number of
goitres to_be found, but even where there are few or no
cretins to be seen goitre may be fairly prevalent,as for
instance in the cantons of Grisons, Schaffhausen, and
Geneva. The valleys of the Rhone and its tributaries are
highly endemic, so also along the Reuss and the Aar. Goitre
is especially intense in the Black forest, in Freiburg
north of the Rhine, in Argovy, and Berne. No canton is
immune. Bircher says that in districts on the right bank

of the River Aar 15-30% of recruits are goitrous. The
higher parts'of the Alps (Berry, B.M.J. 1891 pp. 1269~
1273} are less affected than the lower. Goitre is more
often found at the foot of a hill than the summit. Bircher
(Per endemische Kropp, A. Bircher 1883) reports 80-90% in
Berne, It does not occur in the most exposed parts but in
the deep valleys upon the slopes of the mountains. ZEndemism
is intense in'valleys radiating from Mt. Blanc into Lombardy,
the maritime Alps, and the Basses AXlpes. The canton Uri is
highly affected, especially in the valley south of Lake
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Lucerne, at FIwmelin, Altdorf, and Attinghausen. In this
canton there are 9 cretins for every 1000 of the population.
In the Vallais province there are 6 cretins per 1000 of the
'pepulation, and in Berne 4.2 per 1000, In Vallais cretinism
is most frequent in the upper part of the Rhone valley, as
for example at Martigny, Fully, Saillon, and'Sitten. In
the eanton Grisons it is found chiefly in the district of
the Vorder Rhein, in Kustris, and Disentis north-east of

the St. Gotthard tunnel. Some of Lake Constance goitre is
endemic in Appenzell, in the communes of Grub, Reute, and
Heiden. 1In the canton Glarus, lying between the Todi chain
on the south, Lake Lucerne on the west, and the Lake of
Zuricg,on the north, goitre is endemic in Linthal, Sern-
frahl and Kranchthal. The endemicity extends from Basel
canton to the Lake of Constance including Berne, Neufchatel,
Frieburg, and Veno. It occurs on the south-east of the

Take in the: Rhone valley especially in the disﬁricts of
Chateau d*Air and Ormonds as for examp1§ gt‘Sepey,'Rossi—
niere, and Rougemont. In the canton of Aargau the disease

is ‘most prevalent in Aarau and Lenzburg and at the confluence
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of the Reuss and the Limmath in Altenburg, Reuss, Geluns-—
dorf and Vogelsang. In 1913 a most thorough investigation
was made into the goitre prevalence in this canton the re-
sults of which were detailed in a considerable work issued
from the Health Institute at Zuric\g (Th. Deterle & Hirsch-
feld L. & Klinger R, Epidemiologische Untersuchlungen uber
den endemischen Kroff Arch. p. Hyg. 81, 128, 1913).

South of Aargaé lies tﬁé canton of Lucerne and here the
endemic is most marked in the districts of Zarsee, Willisan
and Entlebuck, especially at Romoos.

Itely.

At Aosta situated at the foot of Mt. Blanc goitre is
present among about Z0% of the population. It is found in
the valleys of the Alpime chain which traverse Pledmont and
Lombardy especially along the valleys of the Dora, the Po,
and the Adda, and to a lesser degree the valleys of the
Sesie, Ticino, and Adige. 'Bellino end Udine in Venetia are
much affected. Eetween the River Adda. and River Mincio
1ie Lodi and Cremona in which the endemicity is 30 to 80
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per 1000 of the population. Thesé all 1lie north of the
River Po. South of this river we find Voghern, Placenza,
and Parma, where goitre is not nearly so severe, affecting
only 0.7% of the population. At Val Tellina, in the pro-
vince of Sondrio, the prevalence equals 26.3%; at Crema
18.2%; at Saluzzo 17.9%; at Bremo in Brescia 17%; at

Salo and Chiasa 16.3%. Goitre is also found to a less
extent in Bergamo, Lecco, Susa, Pinserato, and at Chesone.
For cretinism and idiocy 1.07% of those presented for ex—
amination were considered unfit for military service at
Aosta., Oswald says that in Switzerland 7% of the recruits
are annually rejected on account of goitre as well as 2
per 1000 of drilled soldiers. In Italy 2% of the conscripts
were rejected from 1859-1864 on account of goitre or
cretinism, Centres for goitre and cretinism also exist in
the northern slopes'of the Appenines. Goitre also is
present in Umbria and Ahruzzi,.

France.

- The French Commission 1863-1874, according to Kimball
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(one of Crile's associates),‘reportedrhalf,a million
people in France suffering from goitre and 120,000 from

- eretinism, Baillargef (Rapport de la Commission d'en-
qﬁgte sur le gd?tre %gd le c;etinisme'en France. Paris.
1874) reports 370,403 persons above the age of 20 years
suffering from goitre. The headquarters for goitre and
cretinism in France are the provinees of Hautes Alpes and
Savoie. Endemicity is also high in Basses Alpes, Hautes
Pyréhées, Haute Savoie, Isére, Ardeche, Dr@me, Alpes Mari-
times, Arrigge and Hauteé Garonne touching the Pyrgnnes.
There are a few centres in Lot and Avignon, in Hautes
Loire, Puy-de-Dome and in Vosges in the north and Pyré;
né;s-Orientales ag it slopes to the mountains. The en-
demicity both for goitre and cretinism is high according
to Hirsch in Lower Alsace along the valley of the Rhine
in the plain between the Rhine and the Ill in the valleys
of the Vosges but in more recent times the percentage is

much lower. It is also diminished in Lorraine. In Jura
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west of Lake Geneva the goitre endemicity is high but there
is very little cretinism. In Savoie the valleys of the
Maurienne and Tarantaise are most highly affected with 22.7
and 14.5 cretins respectively per 1000 of the population.
In the Hautes Pyrenees the valleys of Luchon Bigorre and
Lavedan are the chief centres in this distriet., In Oise
goitre occurs around Compiégne. Cases are found at Rouen.
Spain.

Goitre is endemic along the villages lying in the
valleys on the southern slopes of the Pyrenees correspon-
ding to the French department of Haute Garonne. Endemic
spots of goitre and cretinism are found in the valleys of
the Cantabrian mountains both in Asturias and Galicia, in
New Castile and Estremadura divisions in the valleys of
the Sierra Nevada and Sierra Morena as well as in the
frontiers between Estremadura and Alemtejo in Portugal.
Augtria., - |

The Alpine provinces of Tyrol and the duchy of Salz-

burg belong to Austria, The Gastein valley is free from



qretinism_but contains much goitre. Previous to 1870, accor-
amg to Graf, (Lancet 1912, p.128) Vienna contained much
_;qss goitre but with the introduction of a new water supply
An 1870 endemicity increased and in 1910 a further increase
-took place after the addition of more springs £0 their water
supply. In upper Austria goitre occurs along the banks of
the Damube. In Lower Austria it occurs alorg the Danube
valley and the valley of the lLeitha. Both goitre and cre-
tinism are prevalent in Styria'and.Carinthia. In Carinthia
9 per 1000 of the population are cretins and in Styria 7
per 1X0Q. The valley of the Drave is free frbm goitre and
~cfetinism, nor do these diseases occur in Crdyia nor Dal-
matia but goitre is found on the slopes of thé Carpathian
hills and is endemic amidst the Transylvanian Alps.

| A recent investigation in Austria (Health of the School
Child for 1925. p.132 ) has shown that in Vienna and the
provincial capitals approximately one ha1f of the children
-show slight or moderate enlargement,gf the thyroid while

;n,l,g% the enlargement is classeg as "marked®. .
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Hungery.

.. Goltre occurs in the department of Grosswardein, in
Zips, Gomer, Bars, Neutra, Pesth, Raah and Wieselburg. It
is present om the eastern spurs of the Norican Alps.
Sporadic cases are to be found throughout Hungary. Goitre
is endemic in Galicia in the northern slopes of the Car-
rathians. |

Southern Germany.

In the earlier nineteenth century Lower and Middle
Franconia were centres of cretinism but now fewer cases are
seen but cretins are still to be found at Iphofen, Hellen-
itzheim and around Uffenheim and Gerolzhofen. In the valleys
of the Inn, Alz, Salzach, Traun, Iser and the Wertach goitre
may be seen. It is more widely diffused throughout Wurtem—
burg than in Bavaria. Cretinism occurs in Baden where 3.9%
of the recruits were annually rejected on account of goitre.
There are minor centres in the Palatinate and the Grand

Duchy of Hesse. In the centre and in north Germany cretinism

is hardly to be found but goltre is present in w1esfaden
(near Frankfurt) in the Rhine valley, in the Westerwald
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{west of Hesse), on the slopes of the Taunus (north of Wies-
haden), and in the valleys of the Aar, the Dille, and the
Maine. |

Belgium. ‘

The endemic occurs in a few southern districts but is
rare on the coast. Very little goitre is to be found in
Norway and Denmark, but in Sweden one centre is well-known,
namely a few villages in the neighbourhood of Faluh. Minor
centres are also found in the mountainous districts of West-
manlandstam,

Russia.

Hirsch (Handbook of Geographical and Historical Patho-
logy Vol.2. p.l44 of the Sydenham series) remarks that
goitre is to be found on the shores of Lake Ladoga, east of .
Moscow at Viadimir around Nishni Udinsk on the Uda and\along
‘the slopes of the Urals in the government of Perm. Conscrip-
‘tion returns for 1893, 1894 ,and 1895 reveal the fact that
the district® lying between the Volga and the Ural mountains
;18 the mmgst. goitrous, 16 recruits out of about 20000 men



being rejected by the government of Ufa, 11 out of 20000 in
Samara, 37 out of 20000 in Perm (F.G. Clemow 1903 Geography .
of Disease pp. 170-179).

In the Balkan Peninsula cretinism is found in Montenegre.

Goitre is endemic in Roumania, in the territory of Moldavia
and Walachia. Goitre is not common in Constantinople but it
would appear that it is to be found among the "Lamals" or
street-porters,

In Greece goitre is khown to occur in two Villages in
 the mountains.

Asia Minor.

In Asia Minor and Mesopotamia goitre centres are met with

but Syria, Arabia, and Persia have been stated to be free,

As regards Turkestan, Bokhara was stated to be free by Hirsch
but to-day goitre is common in this district especially at
Kalai Khumba where there is scarcely a family free from this
disease., The same is true of a place caliéd Karataj where
according to Grekof goitres grow to an enormous size. The

Turkoman of both Russian and Chinese Turkestan suffers to a
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great extent. Racendonck (Report of Leprosy Conference
ngl;n¢1897}_reported that at Yarkand and Kashgar {both in
China) and Khokan (in Turkestan) goitres of great size are
met with.
Siberia. v

Goitre is widely diffused, It occurs especially in
the government of Irkutsk, in the valley of the Lena and
its tributaries on the slopes of the Altail mountains, in
the government of Tomsk along the river Yenisei, and on
the Chinese frontier beyond Lake Baikal. Sir George Sim-
pson (Narrative of a Journey round the Werld, 1847) says
"as we advanced through Siberia the very disagreeable com-
plaintgoitre became more prevalent", Kandaratski (7th
Conference of Russian Physicians 1899) said he found
goitre all along the River Ural.

Goitre occurs also in the Caucasus area especially in
Trans-Caucasia but is unknown in Stavropol, Kuban and Terek.
Inate. , .

‘The endemic zone in Central Asia begins in the vale of
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Gashmir 1n~the upper basin of the Indus énd extends through
thq mountainous part of the Punjgub and the provinces of
Ga;whal and Kumaor to Nepaul and Bhutan. Goitre prevails
throughout the Himalaya mountains, thefgggngl hills, and
the Salt Range. In the Himelayas goitre is more prevalent
on the east, where the vegeatation is luxuriant than on

“the west,where there is much desert land, On the east

it is especially in the area bounded on the north by the
mountain range, on the east by the Brahmaputre river, and
on the west by the river Gogra, that the endemic is highest.
On the west goitre occurs along the Chenab as far as Mooltan.
The eastern triangle is dotted over with rivers, lakes and
marshes, which lMacNamara (Himelayan India 1880) considers

a feature of considerable aetiological significance. 1In
the}Dacca district Dr. Taylor reports that splenic enlarge-
ments,elephantiasis, and goitre are common, especially in
localities where the people use stagnant yater for drinking
purposes. In ndrth Bengal goitre and cretinism occur in

the Rungpbre}district, especially along the banks of the
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rivers in this neighbourhood. In the province of Behar
‘Pr. Macdonald says the inhablitants are all more or less
liable to have goitre and hypertrophied spleen. Dr. Gayer
describes the district as altogether unhealthy - marshes
and low lands abound; the vegetation is luxuriant. Tirhoot
is as bad as can be, Its water supply comes from very un-—
satisfactory wells and dirty tanks subject to contamination
by the foulbst surface drainage; they are full of rotting
vegetation; the people wash and drink from the same source;
hunan corpsés and@ animal carcases are disposed of by casting
them into the river. The people are dirty in their habits,
and the villages are heaped with refuse, whilst each man
preserves his own peculiar dirt by the help of the thick
screen of vegetation with which he surrounds his hut. 1In
Oude goitre is reported by Dr. Higginson as common at Kheri
and Singahi and by Dr. McClelland at Kumaon. Dr., Stollezka
found it at Sutlej.- In the Peshawar valley goitre is prac-
tically unknown. It is rare in Rajputana and the plains of

India. In some parts of Burmah it is unknown as at Arakan
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but considerable centres are to be found élong the Iriwadi
and Tenasserim divisions according to Davidson. According
to Bennet (Ceylon and its Capabilities 1843) goitre has
been prevalent in Ceylon.

Malay States.

In the Kwalz Kangsa district of Perak goitre is en-
demic. According to Rasch it is rare in Siam. Both goitre
and cretinism occur in many parts of Sumatra. Goitre is
common among the hill tribes of Tava (Kohlbrugge) and among
the dyaks of Borneo (A.T. Sloan. Edinburgh Med. Journ. p.
1004). Mr. Marsden (History of Sumatra 1811) speaks of the
hill tribes as subject to "monstrous wens from the throat"
due, he thinks, to cold morning mists.

Goitre is not unknown in Cochin China.

Goitre is endemic in the northern provinces. Morachi
tells of its'présence in Pekin. -Dudgeon (Glasgow Med. Journ.
Jﬁly'1877 p331) states that he found goitre éommdh in north
pérfé of China. It is endemic in the Szechwan and Yun-nan
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districts and at Teheto. It occurs also on the Siberian
frontier. |
Africa.

Hirsch (Handbook p.148) quotes authorities for stating
that the coast was free from goitre bufiendemic oceurs in
the Abyssinian plateau, in the slopes and valleys of the
Atlas mountains in the mountainous parts of Morocco and in
the basin of the Niger. It occurs round Lake Tanganyika,
in the valleys of the Great Soudan in Madagascar and the
Azores. (Livingstone found goitre at Lopere and Kebuire
in Central Africa). Cook reports the prevalence of golitre
in Uganda. Mungo Park (Travels in the Interior of Africa
1799) writing of the diseases of the Mandingoes on the
banks of the Gambia maintains that goitre was common at
this date in some parts of Bomballa,

North America.

Goitre is well known in the Hudson Bay territory, on
the banks of the Saskatchewan and at the head waters of the

Peace River.k Prafessor Osler made an inqniry into the



piéceéiéiéféd by Hirsch to be goitrous and he found that
iﬁfégﬁe of these districts the disesse had become rare

and in others extinct (Journal of Medical Sciencé, Nov.
1893). At present goitre is not uncommon in Quebec. It
~is endemic along the banks of Lake Ontario and Lake Michi-
éan. Osler says cretinism is nowhere endemic in North
America although sporadic cases occur., St. Lager found
goitre prevalent in the States of New York, Ohio, Virginia,
Michigan, Kentucky, Tennessee, Maine, Vermont, Connecticut,
Massachusetts and New Hampshire. In 1800 B.S. Barton ,

(A Memoir‘concernihg the Disease of Goitre as it prevails
in d@ifferent parts of North America 180Q0), spoke of goitre
aﬁong the American Indians living along the shores of Lake
Oﬁtario and Erie. E, L. Munsen, (The Occurrence of Goitre
émong the Indians of the United States, New York Med. Journ.
1895 1xii 513), describes centres in the Rocky Mountains.
F.J. Shephard (Enlargement of the Thyroid Glend or Goiter
Report of Gommission of Gonservation of Canada Dec. 1918),

 gaid the;gditre‘indidence'ﬁés éféat in British Columbia
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andvAIbepia. J.G. Adami, (Etiology and Symptomatology of
Goiter, Montreal Medical Journal, 1900 xxix 1-17), noted
the endemic in the valley of the St. Laurence. Marime
found the disease widely disseminated all along the

Great Lakes, The War Departmental Report for 1920 stated
that of 2,510,791 men examined for militery service 11,971
. had simple goitre and 8647 suffered from exophthalmic
goitre,

Cretinism is endemic in Mexicoe. Goitre is prevalent
throughout Mexico, Guatemala, San Salvador, Nicaragua, and
Costa Rica, Marco Polo, the famous Venetian voyager, in
chapter thirty-five of his "Travels" speaks of the people
~of Yarcan as suffering from swollen legs and great "crops"
at the throat.

South America.

Goitre occurs along the Andes as far as Chile., On the
Peruvian plateau'goitre is endemic. Cretinism has been
present for a considerable time and in the time of Paul III

it had reached such a degree that it required nothing less



than a papal bull to convince the missionaries that the
cretins of this region were human beings and had souls to
be evangelised. Along the valley of the Rio Magdalena
goitre is endemic. In Maraquita Foote found hardly a
person free from goitre. In Brazil the greater part of
.that’country is affected, more especially the centre and
the south. The river that divides the provinces of Cor-
rientes and Entre Rios is called the Guay-qui-raro or the
"thick-neck-~maker" by the Indians. Goitre had made enor-
mous strides in South America especially along the river
Magdalena where it was formerly unknown. The thyroid
affection of Chagas is exceedingly common in Brazil, In
Salta in Argentina goitre has been known for many years,
It has become endemic in Goyaz and in South Brazil more
particularly the provinces of St. Paul and Sainte Catherine.
Dr. Smith, (Edinburgh Medical Journal 1842), refers to
goitre in the central valleys of the Andes, chiefly.among
the whité settlers.

New Zezaland.

. Although goitre is not prevalent in the North Island,
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it is found in the South Island, especially at Christchurch
(McCarrison Proc. Soc. Exp. Biolog. 1926 xxiii pp 494-496).
In the Maternity Hospital at Christchurch 60% of the mothers
were found to have enlarged thyroids and 8% of the babies,
There was evidence {"Endemic Goitre in New Zealand" Hercus,
Baker and Carter, Journal of Hygiene, Vol. XXIV, Dec, 1925,
PP.321-402) that in some cases the goitre had been suffici-
ently large to interfere with the rotation of the babies'
heads during labour. They found that as a rule the goitre
diminished rapidly after birth even without any special
treatment,

Amongst children they found no evidehce of cretinism
nor any definitely myxoedematous people but they noticed
mental dulness, adiposity and thickening of the skin. 1In
Canterbury 60% of the school children had goitre.
Australia,

Although goitre does not occur to any great extent in
this country A.E.Taylor (Lancet 1903. P 1324) reports a few

cases at Outtram where the water supply is rain-water,
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Saint Leger, (Etude sur la Cretinisme et la goitre

endemique 406-407), says goitre and cretinism are much
more common in the south than in the north but his records
for mental deficiency in Scotland were the reverse tg his
findings for goitre for he stated that there were 2603
jdiots in the highlands and only about a third of this
number in the lowlands. Dan McKenzie, (Glasgow lMed. Journ.
1899 ppl5-24), states that the endemic centres are few in
number, small in superfieial extent and of a mild type.
Marshall, (Edin. Med. Journ. 1832,) records goitre in
Perthshire. It is found in the East of Arran. I have
seen a few cases in West Lothimn. In the south, goitre is
specially'éommon along the valley of the Nith., Mitchell
counted 93 goitres along the north valley of the Nith.
Chalmers and Grierson (Saint Leger. p.406) found goitre

at Thornhill amongst the female population. Kay observed

goitre at Sanquhar. Jackson says in 1897 goitre was still
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common in Sanquhar but that the tumours were small and
caused little or no inconvenience.

Endemic goitre occurs along the Clyde valley, par-
‘ticularly in its middle and upper reaches. The maximum
intensity is in the coal districts of Larkhall, Dalserf,
Stonehouse, Wishaw, and Carluke; also in the agricultursal
districts of Strath;§;; Blackwood, and Lesmahagow. It
dies off abruptly at Larkhall. In Hamilton and Blantyre
and Bothwell I have found very few cases of goitre and
cretinism. It is seen as far up as the Lead hills but the
goitres are small, Around Larkhall 25% of the adult female
population are goitrous to such an extent that casual ob-
servation could not fail to notice the eniarged thyrcids
amongst the women of the district. The majority of those
affected beiong to the mining and labouring classes.

Cretinism is rare in Scotland. 1In féct‘a similar state-
ment mey safely be made about the whole of the British
Isles. Sloan reports small endemic centres in Penicuilk

and Dollar. Goitre is found in Roxburgh, Selkirk, and
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Peebles,‘in'Ayrshire on the east where it is contiguous
with Lanarkshire, and Dumfriesshire, It also occurs on the
west of Berwick and east of Wigtown. Carlyle mentions
frequency of goitre in the circle of Langhoim. McLeod
reports it at Hawick and in the north part of Galloway.
Saint Leger reports its occurrence in Arran notably to-
wards Shiskine.

England and Wales.

The Tertiary rocks in this country consist of Plio-
cene, Oligocene and Eocene formetions. (Miocene is not
found in England). Tertiary rocks are found in the London
basin. A few cases are found around Bagshot. The reports
of the School Medical Officer for London show that goitre
is not by any means infrequent there, G&itre is present
iﬁ the villages lying between Aldershot and Chertsey such
as Pirbright and Windlesham. These formations are found
along the coast through Essex and the east parts of Suf-
folk and Norfolk. Goitre is found around Beaconsfield in

Norfolk, but Berry says he has failed to find it west of



Swaffhem. In Hampshire, it is present at Romsey, but
absent from Pocle, Bournemouth and Lymington. The
highest of the "Secondary® group of rocks is the Cretace-
ous System consisting of Chalk formations above and
Wealden below., As is indicated by the map these rocks

are found in Hertfordshire and reach through Huntingdon
and Cambridge stretching right up to the Wash., Goitre is
to be seen at Hatfield, Hitchin and Harham., In Bedford

it is found at Luton, and in north Essex at Sible Heding-
ham and Wethersfield. Goitre occurs along the valley of
the Stour, in Suffolk at Cavendish, Melford, Sudbury, and
Mayland. Gault is also found in Yorkshire, and many cases
of goitre have been found in Driffield. The north and
south Downs appear almost clear., On the lower greensand
goitre appears at Ampthill in South Bedfordshire, and in
the neighbouring villages of Woburn and Ridgemount. In
Surrey we find goitre at Haslemere. It occurs also along
the wea1d~fair1y-unifOrmlyiat Cushfield, Hastings, Horsham,
and Hadlow. Among the Jurassic rocks goitre is present in



Hélmsley~in Yorkshire. Although found at Chacombe, goitre
is not common on Middle Oolite formation but is present
frequently where the Liassic and Lower Oolite rocks reach
the surface at or near their line of junction (Berry,
Diseases of the Thyroid Gland p.59). These rocks run to-
gether from the Bristol Channel to the upper border of the
Wash. Goitré is found at Chisleborough, (which was once a
seat of cretinism in this country). It is also present at
Denham, and &t Wooton-under-Edge in Gloucestershire. At
Stroud and east of Cheltenham many cases of goitre exist,
At Northbach this disease is common. In Warwickshire the
endemicity prevails at Avon, Dassett, and Warmington.
Beneath the Lias 1ies the Triassic system consisting of
Keuper and Bunter formations. The Keuper is seen stretch:
ing from the mouth of the Tees to the mouth of the Exe
(Lapworth, Geology, p.292). It attains a maximum width
of 50 miles between Leicester and Newport (in Monmouth).
It throws off a broad arm to the N.N.W. through Cheshire

and Lancashire to Morecambe Bay. In Cheshire, these rocks
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‘are 5000 feet in thickness and contain both divisions of
the Triad system., In Nottingham and Yorkshire only the
Keuper'formation appears. Goitre is rare on the Triads.
In south Derbyshire goitre is not found on the Triads at
all, It would appear that the endemicity spreading along
the Permine Chain was stopped in its southward spread by
this great thickness of roek. It has to be remembered,
however, in considering the relationship of geology to
aetiology that in any map of a geological kind it is only
what appears most superficially that is shown. Sometimes
we find formations locally missing, and there is a break or
gap producing what is known as an Unconformability which may
have an influence on the aetiology at present not understood.
The lower division of the New Red Sandstone is the
Permian System. This is represented on the east side of
the Pennine Range by Magnesian Iimestone. It is also found
in Lancashire. Manchéster rests on Permian Sandstone. It
also occurs on the surface in_Warwickshire,'north part of

of Stafford, east Devon, and in Scotland.,'in Dumfriesshire






~52—

and Ayrshire. FEast of the coal measures of Nottingham
magnesian limestone appears and extends as a narrow band
parallel to the Pennine hills through Knaresborough and
Durham, It consists of Red Sandstone, conglomerates,

‘marls rich in gypsimm, rock salt, limestone predominately
magnesian in type. Goitre is found at Knaresborough, but
not nearly to the extent to which it occurs in association
with the carboniferous system. The coal measures form the
topmost layer of this 1att§r group, and are well represented
in Derbyshire and Yorkshire, and in Lancashire in and around
Manchester. Goitre is sbundant in the coal-fields, as can
be seen at Cromford, Wirksworth, Bakewell, Matlock, Belper,
and in villages north of Ashbourne, Along the Dove Dale in
North Stafford goitre is frequent. It is also present in
valleys amongst the Mendip hills and around Cleveiand in
Somerset. Goitre occurs in the dales and valleys of the
Pennine range both east and west, more commonly south of

the Tyne. Along the south side of the Tyne goitre is fairly

abundant. On the north side I have seen goitre in the
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neighbourhood of Allendale., It oecurs also at Haltwhistle,
Accqfding to Robinson (Goitre or Thyrocele) goitre is com-
mon along the R, Rede and on the north side of the R. Coquetl
in Northumberland. The map indicates the endemicity in
Weardale and Teesdale. One cannot help noticing how it
follows the valleys in its spread. Of course it is to be
remembered that it is in the valleys most of the people 1ive;
the high parts being as a rule only sparsely populated.

The endemicity then is not so much in the uplands where the
rivers have their sources amongst the Pennine hills, but
lower down the streams as they cut their way through the
hills to make their way to the coast. The goitre prevalence,
however, falls off as the coast is approached. In West
Yorkshire goitre is seen at Hawes Junction. On the west.
side of the Pennine goitre is present along the Eden

valley in East Cumberland and Westmoreland. It is specially
abundant .towards Penrith and Appleby where according to
Bayers there are very few families where the majority of the

members are not goitrous. Goitre prevails at Kendal east of
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Lake Windermere. Along the Ribble and the Mersey goitre
occurs in Lancashire at Preston, Boltdn, Wigan, and Man-
chester. Saint Leger observes that it is found at Oldham
and many cases are to be seen in the district lying between

Oldham and Manchester to which I will refer later.

Incidence of Goitre among Children in England and Wales.

Special investigation into the incidence of goitre
among school-children has been set going during the past
three years by Sir Géorge Newman, the chief Medical Officer
to the Board of Education. In the annual report for the
year 1925 Dr. Percy Stokes (The Health of the School-child
for the year 1925 pp131—157) finds that "high incidence of
thyroid enlargement in adolescent girls forms geographically
a curved line extending from the southern end of the Pennine
Chain through the counties of Derby, Nottingham, Leicester,
Rutland and Northampton and thence in a south-westerly
direction through Oxfordshire and the: area between the Cot-

swolds and the Chiltern Hills to Somerset, Devon and Corn-
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wall.r A secondary band seems to extend from the Chilterns
to the Isle of Wight",.

Dr. Maurice Campbell has also completed his investi-
gation into the geographical distribution but his figures
do not include Cumberland, Westmoreland, Suffolk, and -
Stafford. (Journal of Hygiene, March, 1927. pp.1-18). The
repgz@s of school medical officers throughout England and

Wales fall into two categories, (1) Those in whom the

e m

thyroid was sufficiently enlarged for increase in the size
of the neck to be noticed on casual inspection (without
palpation or measurement) and (2) Those in whom it was not
80 enlarged. Reports were asked for, age thirteen years
only, and returns were asked for, giving boys and girls
separately.

The incidence at this age for all England and Wales
was found to be 4.9%. Goitre appears to be three times as
common in girls as in boys, a percentage of 7.2 in the
former as compared with 2.6 in the latter. It is twice

as common in the country areas as in the large towns and
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and more than twice as common on the west as on the east,
There is no evidence that proximity to the sea coast is
itself a factor of predominant importance. Most of the
areas where the incidence is specially high>and also
where it is especially low are on the sea coast. Hills
seem to play a much more important part, according to
Campbell, in the geographical distribution of goitre,.
There appears to be some correlation between the incidence
of simple goitre in school—children and deaths from ex-
ophthalmic goitre as recorded in the Registrar General's
Report. These figures for exophthalmic goitre possibly
include all forms of hyperthyroidism including toxic adenoma.
If this be true in this country (though it is contrary to
whet is found in most parts of the world) the need for
systematic and early treatment of simple goitre is all the
more pressing.

- Campbell divides the counties into.seven groups accor-
ding to the prevalence of goitre throughout the country.
The highest incidemce is found in (a) South-West of England,
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with which perhaps Wiltshire and Hampshire shoulé be in-
cluded; (b) Herefofd and most of Wales (¢) much of Lancashire
Cheshire, Derby and Nottingham; (d4) a Midland group com~
prising Oxford and perhéps Buckingham and Northampton.
Complete figures show a higher incidence in the East Riding
than in the North and West Ridings. The incidence in New-
castle is 0.8%, in Bradford 1.6%, in Leeds 1.2% as com-‘
pared with 9.7% in Manchester. Preston has the highest in-
cidence in England with 17.2%. East Lancashire has an in-

- ¢idence of about 9%, whilst the west gives an average of
about 2%. These figures seem to bear out the impressions

of the incidence in the North of England that I have already

referred to in the early part of this thesis.

Incidence of Goitre in Wales.

Among adults goitre, according to Sir John Lynn Thomes,
(Gleanings from the Story of the Therid Gland Brit Med
Journ. Jan. 15th 1927 pp 91-94) is common in counties bor-~

dering the sea. It also oceurs. in patches inland up the



Gwendraeth Valley and around Llanidloes. In the north
goitre is found along the vale of Clwyd. He considers
that the digtribution has little to do with the geological
formations underneath but the surface soil is, in his
estimation, the factor of prime importance. Among children
thé percentage at Cardiff is 2.6, at Merthyr-Tydvil 4.1,

at Rhondda 5.4 and at Ebbw Vale 14.2. The counties of
Monmouth and Glamorgan show an incidence of 1.8%., Hereford
stands high at 16.4%, Carnarvon and Merioneth at 8.2%,
Montgomery, Radnor and Brecknock 10.9%, Cardigan and Pem-
broke 1.9%. Llewellyn made an interesting investigation
into the distribution of goitre and rheumatism in this
country (The Relation of Goitre to Rheumatism, Prescriber,
Nov. 1926, Vol.XX N.1. 242, pp 403-408). He found that /7
goitre and rheumatism were closely associated. He found
that goitre and rheumatism chiefly affected the female ;?
sex in England and Wales; both are more prevalent among the
lower clasees; both are common in,childhood and adolescence,

and both are highly sensitive to weather changes.
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He found goitre distributed in the valleys of the Pennine,
Mendip, and Cotswold ranges, Lancashire is traversed by

the Pennine chain and the incidence and mortality from

acute cardiac rheumatism in Lancashire is the highest for
allkEnglish counties, being 101,6 per million of the popu-~
vlatinn., In Norfolk the incidence and mortality for rheuma-
tism is 52 per million and here the goitre figure is low,
being 3.7 per cent according to Campbell., In Glossop Milli-
gan (B.M.J. Aug. 28th, 273, E.H.M. Milligan) found that
rheumatism occurred in 25% of the goitréus children as com-—
pared with 5.5Z in the non-goitrous. Again Bristol is partly
in Gloucestershire and partly in Somerset, and goitre is
endemic in both these counties. Gar?y Coombs found the
deaih rate from rheumatism in Bristoi very.high (282 per
million). Goitre was found endemic in Somerset, Gloucester,
Monmouth, Glamorgan and Carmarthen formfng a goitre belt
encircling the Bristol channeI. Here rheumatism has a high

incidence .
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Distribution among Manchester Children.

" During the past two years I have made a survey of the
endemicity in Manchester and district amongst young people. .
My survey extended chiefly to all ages between seven years
and twenty years. In all, 6296 males have been supervised
and 7182 females. I have made observations amongst school
children in our eIementafy and secondary schools, amongst
pupils in our training colleges, workers in our cotton mills
and also among our mixed population. Manchester may be
generally divided into three areas:-

1. Moston and Newton Heath extending towards Oldham,
2. Bradford and Clayton on the east towards Ashton.
%, Hulme on the south side of the city on the line to
' Strgtford,
Menchester lies on Triassic marls and sandstone. The
sﬁperficial deposits are of three kinds. In Moston (no.l)
glacial sand extends from Boggart Hole Clough to Prestwick,

and across the Irwell to Pendleton and Eccles. District 2

,(t‘Tradford and Clayton), lies on boulder clay of the drift
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type, and has undoubtedly come down from the lake district
in Cumberland. District 3 (Hulme) is situated on river
gravels and sand, which is found along the Irwell and its
tributaries the Cornbrook and the Medlock. loston and
Bradford stand fairly high (an everage of 250 feet above

sea level) whilst district & is low lying, thickly populated
and socially of a poorer order.

Amongst school children I found the following results:-

In district 1, 3.7% of the boys and 5.5% of the girls had goitre

" " 2,8.37, " " " " 11.3%z " " " "
H " 5.5’2%5 0 " " 8.0% n va ] " "
All ages are included between seven years and thirteen
years. All enlargements of the thyroid gland have been in-
cluded, whether slight, moderate, or considerable. The
surprising discrepancy between one area and another is very
considerable, but it confirmed what I had previously sus-
pected fr&h previous observation., Those who dwell on clay

have the highest endemicity and those on sand of the glacial

type stand lowest. Hulme takes an intermediate position as
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reg;rds frequéncy.n in éonﬁéction'ﬁithmthis it hﬁévtp be
femembéred as M.E. Marsh states’iﬁ’"Surfaée.Geology of‘
Manchester area 1918" that where the predominant feature of
the superficial deposits in Manchester is sand, lenticular
areas.of clay are seen, and where the major deposit ié clay,
lenticles of sand appear here andyﬁhere. Another observation
I made iﬁ my survey was in regard to the Jews in Manchester,
I had noticed that whilst many Jewish children attended our
clinics for treatment for various complaimts, none came be-
cause of enlargement of the thyroid. The explanation was
soon forthcoming. My survey among the Jews included 1675
boys and 1808 girls and I found amongst the boys 0.4% with
goitre and amongst the girls 1.2%. None of theée 3482
children were more than slightly affected, In Waterloo
Road‘School where 95% of the boys are Jews and 80% of the
girls Jewesses I found two boys and nine girls_of entile
"blood?.affected with goitre and only one Jewess with goitre
of & fairly moderate size. In Chéﬁtham Central School I

found ten cases of goitre but none amongst the Jewish children.
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although 25% of the children are of Jewish origin. I will
discuss this factor of the endemicity when I am dealing with
the zetiology.

The average percentage of those affected with goitré in
Manchester, including 2ll ages from seven years to thirteen
years, is 4.5 among the boys and 6.5 amongst the girls. For
ages below seven years, I have previously found the percentage
less than 0.5%. Ages thirteen years to sixteen years yield
87 for goitre among thﬁ boys and 13.6% among the girls.

Ages eighteen to twenty years give a figure of 13.7. among
females. In a large mill in Manchester I had the opportunity
of making a survey of 200 female employees of all ages from
eighteen years to sixty years and found twenty of them with
goitres of considerable size, that is to say 10%. In our
thoroughfares I have on many occasions noticed 5 to 10% of fﬁjﬁ'
enlarged thyroids amongst women of all ages and all classes,

Goitre in Manchester is much more frgqqent in the female

sex. In India McCarrison found goitre of about the same
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frequency in both sexes. At no age about five years is
goitre as frequent here amongst the male sex. In ﬁales
there is a gradual rise, according to my observations, up
to about seventeen to eighteen years of age and after this
the endemicity quickly falls and in adult males only a few
goitrés are seen and these usually small in size although
a few meeks ago I saw a man with a goitre the size of the
head of a six months old baby.

The endemicity in Manchester then is higher than is
usually-supposed. If, as Foedéfé suggests, goitre is but
the first stage on the way to cretinism this increases the
seriousness of the endemic. Cretinism certainly 1s not
frequent here. I only know of five to ten cases, but
doubtless there are many more. A factor of great importance
is put forward by McCarrison (B.M.J. June 1924) when he
estimates that 57 of all goitrous mothers are likely to
give birth to cretinous,imbecile, or otherwise defective

childreyn. In Manchester school area there are Z05 ilmbeciles,



43 idiots,and 68 deaf mutes of school age. There are about
140,000 children of school age in Manchester. Our schools
for mentally defective and backwerd children are always full.

Our "Homes" for the physically defective and cripple children

are full to toverm.

oQo

366 TuE LaxceT,] [AvausT 13, 19§7<I
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GSITRE AMONG MANCHESTER CHILDREN. -~ '

FURTHER investigation into the incidence of goitre among
elementary ' school-children is recorded by Dr. Oswald
o Taylor in the latest annual report of the school medical
S N : : officer for Manchester. The number of children examined
. was 13,578 (6396 males and 7182 females), and all enlarge-
] ments of the thyroid were included, whether slight (not
s oow7 007 | apparent on inspection) or considerable. No line ‘was
drawn between pathological and physiological enlargement..
The distribution of goitre was found to vary with the
" nature of the superficial deposit over the triassic marls and
sandstone on which Manchester lies. The endemicity was
found highest where the surface depositislargely clay(percent-
age incidence 8°§ in boys and 11°3 in girls), and lowest where
the surface is glacial sand (37 in hoys and 5% in girls).
It was noticed that whilst many Jewish children attended
the school clinics for various ailments, none attended on
account of goitre. Among the Jews 1675 boys and 1808 girls
were examined. Enlargement of the thyroid gland was
found in 0'4 per cent. of the bovs and 12 per cent. of the
girls, None of these 3483 children were more than slightly
affected. In one school, where 05 per cent. of the boys
and 80 per cent. of the girls -were Jewish, two boys and
nine girls of Gentile stock were found to show enlargement
of the thyroid and only one Jewess exhibited any signs of
goitre. In another school largely attended by Jewish
children ten cases of thyroid hypertrophy were found among
the Gentiles but none among the Jews. ‘It seems clear,”
says Dr. Taylor, * that the endemicity among the Jewish
children is low when compared with the prevalence among
Gentiles living in the same neighbourhood attending the
same schools and drinking the same water., Many of the
Jewish children in Manchester are of Russian origin, and they
eat rye bread of a dark coarse texture. It appears, moreover,
that they eat more fish and poultry but less beef than their
Gentile mneighbours. The more indigestible pork they
eschew on religious grounds. The pregnant Jewess is well
cared for. Alcohol is not allowed, noris she supposed to
engage in outdoor employment from the beginning of
pregnancy till the completion of lactation. As a rule the
Jewish child is breast fed.”
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SECTION 3. B,

Etiology of Endemic Goitre.

Much has been‘written, a vast amount of investigétion
has been made, various theories have been advanced dating
back to antiquity, yet even to-day it cannot be said that
authorities are agreed as to the causation of the malady.

Fifteen centuries before Christ the Chinese blamed
water for this disease, an opinion accepted by the Greeks
and Romans, as well as the Indians of the western hemi-
sphere. Saint Leger, in his remarkable book, enumerated
some forty theories, about twenty of which one way or another
are associated with water, The popular belief that the ex-
citing cause of goitre is to be found in drinking water is
shared by many experimenters, but there is great diversity
of opinion as to precisely what it is about water that
causes goitre. 1In different regioné rain water is used for

drinking purposes, and those who employ such a method of
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supply are not usually affected with goitre to any serious
extent. Distilled water in fact is sometimes advised (Lancet
1903, pt.2. p.493), as a means of treatment, its influence
of course dépending on its purity and freedom from con-
tamination. Rain water however may result in goitre when
conditions such as Spurway describes are allowed to exist,
In a2 certain hamlet (B.M.J. 1986, pt. 1. pl037) among the
Chiltern hills, the rain water was stored below ground under
most unsatisfactory conditions and those who partook of it
developed goitre. Many other factors suggest water as at
least one important factor in the causation. In an epidemic
among soldiers at Clermont (Lancet 190% pt.2. p.340), only
those who drank of the local water supply were affected,
whilst those who restricted their fluid to wine escaped.

Dr. Graf again (Lancet 1912 pt. 1. p. 128) tells us of
certain springs which young men were in the habit of visit-
ing when due to be called up for military service., After

four weeks! treatment they were fairly certain of being
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rejected owing to enlargement of the thyroid gland. A
veryvﬁlear evidence of the influence of drinking water in
relation to causation is seen where after the introduction
of a fresh water supply goitre breaks out in a place pre-
viously free from the endemic, (as occurred at Fully and
Saillon as recorded by Chatin). Conversely, a village
afflicted with goitre may become free from goitre by a éhange
of water supply, (as occurred in Blegny commune as recorded
by Hirsch). McCarrison reports an interesting case in Ire-
land, which indicates a polluted water supply as the causation
of goitre in this particular instance. In South Antrim he
tells of a boarding school in an endemic area and of two
national schools in the same neighbourhood. The water supply
of the former was clear spring water issuing from chalk,

and great care was taken to guard it from contamination,

The water supply for the national schools came from wells
groésly polluted; He found that 10% of‘the children from

the national schoolsg suffered from goitre but not a trace
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of this malady was to be seen amongst the boarding school
children. This case is interesting and certainly is sug-
gestive 5ut we must not lose sight of the fact that the
diet of the boarding school children would be as well
looked after as their water supply. Again in the alluvial
fan of Gilgit there are nine villages situated one below
the other along the Girgal stream. The first eight get
their water supply from the river but the ninth has a
supply of spring water. The first eight villages are af—.
fected with goitre in gradually increasing degree from
above downwards but the ninth village is quite free from
goitre, .It seems then that the freedom of ﬁhis ninth
villege from goitre is due to its freedom from an obviously
polluted source of water supply. The other factors are the
same for all nine villages.

Cliimate and Atmospheric Conditions.

Others again have alleged climate and atmospheric con-

ditions as productive of goitre. As a matter of fact goitre
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can appear amid the ice floes of Arctic and Antarttic water,
(as_Captain Cook's crew learned), and amongst . the dwellers
in tropical lands. Goitre is found in the dusty deseft,

and also where rainfall is considerable. The association

of goitre with heavy mean rainfall may be 2z consequence of
the association generally.of goitre with hilly districts.
Some have suggested absence of sunlight as an etiological
factor of importance. Certainly Manchester has a high humi-
dity. It owes its prosperity as the centre of the cotton
trade largely to this factor. Again we are badly off here
as regards sunlight - our daily mean averages ébout 2.8
hours per day as compared with 5.12 in the Channel Islands.
Cohen and Ruston (Industrial Smoke Study of Town Air 1912)
in Leeds showed that 41% of the sunlight was cut out ‘in in-
dustrial centres as compared with rural districts. In
Manchester Mr. E. Arden showed that at Davyhulme (outside
tﬁe'city) the light received was 2.36 times that received

in the centre of the city. But went of sunlight can hardly
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be considered the only factor or even the main factor in
the etiology, for if it were so we should expect to find
goitre highly endemic among miners, but as a matter of
fact in this country where goitre affects mining districts
it is chiefly the female section (who do not work down in
the pits) of the community who are the sufferers, Pit
ponies do not seem to suffer from this complaint, nor can
it be said that goitre is more prevalent in towns than in
country districts. Still, sunlight may play a part in the
breaking down of organic compounds of Iodine and the 1lib-
eration of free Iodine, which is thought by some to be of
prime importance.

Thursfield (Lancet 1885 pt.l. p.1074) enumerates six
facfors in the etiology of goitre. He says that those
who live iﬁ hilly districts are constantly exposed to sud-
den alterations in the barometric pressure and to sudden
alterations in their circulation where inclines and declines
are zt all sharp. He believes that the thyroid gland is

a provision of nature for meeting sudden alterations in
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the brain circulétion. He records the popﬁlar belief that
goitre may appear suddenly aftervgréat mental excitement.

He suggests that goitre is due to a permanent expansion

of an organ normally distensible for physiological purposes.
He voices the opinion held by some that carrying weights

on the head, or the wearing of a tight collar by a soldier
ér the bearing of hesvy wéights by the head and neck in the
case of the Constantinople street-porters, may produce
goitre. He tells how at one period the women in a certain
district employed in connection with the coal and iron trade,
carried heavy weights on their heads, and were much affected
by goitre. Some years later, after this custom had gone

out of vogue the women suffered to a much less extent from
this complaint, After all, there are relatively few sol-
diers, relatively few individuals who carry weights on

their head or otherwise impede the circulation by any of the
methods suggested above who are goitrous,_so that atrthe
best this cannot be looked on as an important etiological

factor.



Intermarriage’again as a causal factor in endemic
goitre can be put aside, for although consanguinity doubt-
less is common in many isolated villages where goitre
abounds it is just as common in villages where no goitre
can be found.

Mac Namara (Himalayan India) noting the frequency
with which goitre was associated with demp marshy soil
attributed this disease to a malarial EEEEEH. He considered
there was a closé relationship between the thyroid gland
and the spleen, as he often found both thyroid gland and
spleen enlarged in the same individual at the same time.

It is of course possible for one persoﬂ to be suffering
both from malaria and goitre at the same time, and evident-
1y this was the case in the circumstances MacNamara des-
cribes, for goitre is quite a common disease in'many places
where malaria is unknown. Dr. Grasset (La France Medicale
“July 15. 1898), has described a haematozoon which he con-
sidered the explanation of goitre, but others have not been

able to confirm his views. Klebs (ﬁeber die Ursache des
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Kré%feékffag. Med. Wdchenscﬁf 1877 1i 45), found in the
quérs of Salzburg naviculae which he considered the cause
of goitre. Bircher found diatoms and rod-shaped micro-
organisms in goitrous waters, but failed to detectbany of
these microbes in the thyroid gland. Goitrous glahdé were
generally found sterile by Professor Kolle. Gelbride
noticed the streptococcus vermiformigis, but none of these
workers have been able to prove that their findings have
any relationship to causation. Riviere noted a cladothrix
in the parenchyma of a goitre but this appears to be an
unusual finding and has not cleared up the question of the
etiology.

There are many other theories suggested in Saint Leger's
treatise which are only of historic interest, such as the
radid-activity theory of Baumgarten, onanism, licentiousness
and the alcoholic theory of Tiedemann. Schwabbe mainﬁained
that absence of Sodium Chloride might'explain goitre, and
fMienberg found that in the Coblenz circle where the water

éupply was poor in chlorides goitre was prevalent, and where



 5-

the chlorides were abundant there was no goitre (Archiv.
far gQ%. éibeiten 1860 iv 34). The presence or absence

of many more mineral ingredients in drinking water have
been broﬁght forward as an explanation of goitre, but

proof was wanting. Saint Leger considered simple goitre to
be due to the presence of Iron in water used for drinking
purposes. The occurrence of goitre upon the blue marls of
the Wealden and gault (the blue colour is due to the presence
of Iron) supports this-view. Again goitre in England is
often associated with chalk which contains glauconite, a
hydrous silicate of Iron and Magnesium, and marcasite, a
readily deéomposable form of Iron bisulphide. On the

other hand goitre is found where not a trace of Iron can

be found in the drinking weter. If Iron was a cause of
goitre it would scarcely be suitable for medicinal purposes,
yet probably there is no drug more used from the whole
pharmacopeia. ,Saint Leger quotes Bouchardgt and Claude
Bernard in support of his condemnsation of iron for medici~

nal purposes, and he appeals to the testimony of Prarcelsus
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énd Agricola in support of his view. (Saint Leger Etude...
pp 446-450). Now many goitrous wells are loaded with Iron;
on the other hand many of the waters of Derbyshire are free
from a trace of Iron, although goitre is so abundant there.
Manchester water is a clear water coming from Lake Thirl-
mere (lying around volcanic rock of the Borrowdale series)
and a second supply from Woodheaﬁ. The water is éoft, is
free from Iron and contains only a trace of free and al-
buminoid ammonia. Wbpq\head water contains twice as much
solids as Thirlmere water, Water however carried over such
a long distance is liable to accidental contamination
through a bad or insecure joint. Where water is stored

in thé house there is a possible source of contamination.
Lately I found an overhead supply of water loaded with iron
due to the gradual action of the water on an iron rod sus-
pended from the tank. There was a layer of iron half an
inch thick in places in the bottom of the zinc container.

Iron mils likewise may be a means of increasing the iron
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contents of a water which is supposed to be Iron free, I
have at different times observed that when the cold water
is first turned on in the morning it is of a brown colour.
In the north of England goitre has been for generations
attributed to the use of hard water for drinking purposes,
Whilst, however, some goitrous waters are hard this is not
always the case, Wirksworth for example has a water con-
taining only six parts per 100,000 parts hardness and has
much goitre. A town such as Sunderland has little goitre
and uses a water containing thirty parts hardness. Saint
Leger fed two dogs for six months on food containing cal-—
cium sulphate and magnesium carbonate in excess, but this
failed to induce goitre. Feeding mice however, with food
containing excess of Iron Sulphide and Iron Sulphate caused
goitre. Dr. Berry and his brother tried calcium,magnesium,
potash, soda, and other minerals on guinea pigs but their
results were negative. Lustig and Carle (Sall. etiologia
del gozzo endemico ngtig and Carle G;grﬁ de R Accad de
Med. di Torino. 1890 pp 689-717) got positive results in

a horse supplied with a hard water. In Champagne the water
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is hard but there is no goitre. Faluh, the single locality
in Sweden with goitre, has a water that canﬁqtvbe excelled
for chemical purity. The water of Florence is impregnated
with Iime but yet there is noc goitre to be found in that
city. ﬁ;pin, in spite of so much contrary evidence, insists
(Revue d'Hygicne, no.4 and 5, 1911,) that the *hard" theory
cammot be discarded since goitre endemicity is so frequently
associated with lime and magnesium rocks. Grange too, find-
ing much magnesium in the Alps concluded that Magnesium was
the cause of goitre. McCarrison and Hayden however made an
examination of the soils in certain of the villages of the
alluvial form and found that the amount of magnesium, cal-
cium, and iron bore no relationship to the endemicity
amongst the naﬁives.

Goitre endemicity has been investigated in relationship
to the geology of the affected distriéts. It was Pliny who
said "Tales sunt aquae quales terrae per quas fluunt".
Billiet in Savoie found goitre indigenous to argillaceous
calcareous schists, but absent from siliceous sandsione,

granite, gkeiss, and ﬁica. In the Alps Grange found goitre
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prevalent over the marls, limestone, and magnesium, hence
his view, already mentioned, of the causation of endemic
goitre. In Switzerland, Bircher concluded that goitre
occurred upon marine sediments of Palaeczoic, Triassic

and Tertiary periods. In this country Berry (Diseases of
the Thyroid Gland p. 63), has drawn attention to the co-
incidence of goitre with the calcareous rocks which are so
widely distributed in England. It is not only on limestone,
but on calcareous sandstone that goitre is found. He states
(Lancet Feb.éth, 1926), that in the vicinity of mountains
geologically young, as in Switzerland, in which erosiaon and
denudation are in full activity, goitre prevails. In the
older formations, such as the crystalline schists of the
highlands of Scotland and Norway, denudation is practically
over, It is impossible to travel through the west highlands
of Scotland énd not be impressed by the enormous masses of
bare fock with hardly a patch of verdure anywhere., The geo-
logical condition is reflected in the water coming from these

rocks. In Switzerland the streams are muddy and loaded with
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minerals and debris, whereas in Scotland the water is pure,
clear and contains no mineral in suspension, as is well
seen in the water from Loch Katrine.

Berry concludes that "minute particles of inorganic
material probably calcareoﬁs in character suspended in water,
if not the cause, are at least a necessary accompanying fac-
tor". This theory would explain the rarity of goitre in the
north of Scotland, its high endemicity in Switzerland and the
north of England, its infrequency in Norway, and its abun-
dance in the Himalaya.mountains of India. But this theory
does not fit in with the conditions that prevail at Faluh in
Sweden. Here in Manchester, as has been already mentioned,
the water is of a high order of purity yet goitre is endemic.
Again, Heréus and Baker (New Zealand Med. Journ. 28:79
April 1923), record an outbreak of congenital goitre in a
flock of Yambs where the ewes subsisted entirely on grass
and turnips, and had no access to water except from rain and
dew.

. Hirsch concludes (Handbook p. 168) goitre is found on
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the oldest formgtions as granite and gneiss as at Aosta,
amidst the Silurlan and Devonian systems as in the Vosges
and at Salzburg, among the coal measures of Derbyshire .
associated with Permian rock as in the maritime Alps, fhe
Trias in the Tyrol,and chalk as in Norfolk. 1In fact he
says no geological formation excludes the possibility of
the occurrence of goitre,. Mc Carrison says that whilst
it is true that goitre is much more commonly associated
with limestone and dolomite in this country, this associ-
ation is not constant. Goitre can and does prevaill on
almost every other geological formation from the most an-
cient to the most modern.

Professor Wihms of Basle has propounded another theory.
He says the materies morbi (Lancet 1911 pt.2. p.1l346), is
an organic soluble substance which can pass through a
Berkefeldt filter. Others associate goitre with the in-
gestion of clay suspended in water or as a result of eating
with dirty hands. Forbes writing of the Aymeras of Bolivia

(A.S. Ashmead New York M.J. 1895. p.241), said that in



certaimn parts the Indians suffer much from goitre or
*ecotosis" as they call it. They are clay eaters. Clay
consists of silica, alumina, lime, magnesi%w, Iron, Manga-
nese, potash, organic matter and water, Undoubtedly quite
apart from the mineral constituents of the clay numberless
pacteria would be ingested, and a general intestinal tox-
aemia would be caused resulting in goitre. That intestinal
toxaemia plays & part in the causation of goitre McCarrison
has meintained for a long time. He stated that in his
opinion goitre was caused by a specific living organism
that makes its habitat in the human intestine, where it
elaborates a toxin which so influences the thyroid gland
that it undergoes the enlargement which is the dominant
symptom of this infection. There is much evidence to sug-—
gest that goitre, in some cases at any rate, is due to a
toxic agent. Blake writing on myxoedema and allied subjects
in 1894 suggested that goitre was an intestinal toxaemia.
Jaboulay suggested that early goitre might be due to a
buccal invasion through a patent ductus thyroglossus.

Andriezer (B.M.J. 1893 pt 2 p 678) pointed out the embryo—



logical comnection between the thyroid gland and the in-
testinal canal, It woﬁld seem, however, that the toxaemia
may be elsewhere than in the intestinal canal. I have
noticed that sometimes a goitre will increase during an
attack of sore throat or even an attack of furunculosis.
The removal of unhealthy tonsils, the extraction of infec-
ted teeth and the treatment of constipation, I have found
to be followed by improvemént in the goitre. Riviere re—
cords a case that came under his observation where a goitre
increased threefold after quinsy.

By filtering the Girgal water, and ingesting the re-
sidue scraped off the candle through which this water was
filtered, McCarrison induced goitre in himself in about
fifteen days. Other volunteers were subjected to the same
test with a similar result. He then tried the effecdt of
submitting the water residue to boiling before giving it
for ingestion. He found that in the latter case no goitre
was induced. This suggested a livihg organism as the

causation of goitre. Again intestinal antiseptics 1like
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Lactic acid@ and Thymol had a curative effect in goitre.

I have tried Kaolin, Lactic acid and Manganese with en-
couraging results. This suggests an intestinal toxaemia

in goitre. McCarrison made cultures from goitrégg:iﬁeces

- inecubated under zerobic and anaerobic conditions. He

afterwards prepared vaccines which were shown to be cur-
ative in recent cases of goitre. All this was strongly in
favour of McCarrison's thesis., It has been said that no
other theory can account for the total disapperance of
goitre from & district where it has been endemic, for its
sharply defined geographical distribution, and for the
epidemics that have occurred chiefly among soldiers in
barracks.

Other workers particularly in America have followed
other lines of investigation. As far back as 1820 Coin-
det reported that goitre could be reduced by means of
Iodine. In 1856 Chatin maintained that goitre'and creti~
nism could be preventeé by the administration of Iodine.

He found Iodine widely distributed in nature, in air, in



-85~

water and in the soil. He stated that the higher the
position in the Alps the smaller became the amount of
Iodine in the air and the soil and the greater the pre-
valence of goitre and cretinism. In North America,
McClendon examined a number of foodstuffs and numerous
waters and found that in the districts free from goitre
the Iodine was high and where goitre prevailed that the
Iodine figure was low.. He constructed an Iodine card

and found that it corresponded fairly closely with goitre
distribution in North America. In Germany Th. von Fel-
lenberg made notable investigations which he has published
in the Biochemische Zeitschrift 1922-1925. He noticed in
" La Chaux-de-Fonds that geitre was rare and at Signau in
the Emmenthal district (Switzerland) that there was much
goitre. Chemical investigation revealed the fact that at
the former place the air, soil, and water had an abundance
of Iodine, and in the latter place the Iodine figure was
low. He has since examined the endemicity in Aargau and

found that at Effingen, where there was very little goitre,
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that the Iodine figure was high in water, soil, milk, and
eggs. At Kaisten and Hanzenschwil where goitre prevailed
to the extent of 61.6% and 56.2% respectively, that the
Iodine content was low. This shows in a very striking way
the importance of Iodine., The discovery of Baumann in 1896
that Jodine was present In the thyroid gland was followed
by the important work of Marine and Williams who concluded
(Relation of Iodine to the Structure of Thyroid Gland.
Archiv. Int. Med. I 249-384, May 1908) that all thyroid
hyperplasias were essentially the same and due to defici-
ency of Iodine. Marine writing (in Journal A.M.A, 15th
Nov. 1926 pp 1462-1464) on the subject of Iodine deficiency
said that deficiency might be relative and due to an in-
creased need as at puberty, pregnancy, and lactation,
during infections and intoxications, suprarenal injury or
tﬁvmeet and balance a fat or proteid diet. The deficiency
might be due to interference with the absorption or to low
intake. Marine has shown that so long as the percentage of

Todine in the thyroid gland does not fall below 0.1% Of,

(.
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the dried gland no hyperplasia can occur. It is obvious
then that goitre is at least imﬁegiiﬁgly due to deficiency
in Todine, and that this deficiency may be absolute or
only relative, McCarrison has shown by his experiments on
pigeons that allowing the cage to become filthy the'bird
developed goitire but this did not happen if the cage was
kept clean. The pollution allowed the setting up of an
intestinal toxaemia and, as Plummer has suggested, the
intestinal bacteria rob the thyroid gland of the avail-
able Iodine and so deficiency of Iodine follows and hence
the goitre.

It does not seem likely that there is a specific or;
ganism in goitre but whilst simple goitre is theoretically
due to lodine deficiency, it is due in practice to a com-
bination of factors, among which the intestinal one is of
prime importance. De Querwain (A Contritution to the Study
of the Pathology and Treatment of the Thyrbid Gland and
Goitre) objects to the Iodine theory on the ground that

Iodine deficiency does not explain the striking variations
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in the endemicity of goitre from village to village,

family to family, end among the numbers of one family.

The objectionrcan be met by the following consideration -

In a family the Iodine need varies with age and the absorption
formed. The percentage of Iodine in one village may differ

in a striking manner from that in a neighbouring village

as regards milk, eggs, water, air, soil, etc,

In regard to the endemicity among the Jewish children
in Manchester it is surprising how low the occurrence is as
compared with Gentiles living in the same neighbourhood,
attending the same schools and partaking of the same drink-
ing water. That so few of them are affected with goitre is
in keeping with the popular belief that Jews are not so
1iable to cancer as Gentiles are. Many of the Jewish chil=-
dren in Manchester are of Russian stock. They eat rye bread
of a dark coarse texturé rich in iodine and in vitamins,
They eat more fish than the average English boys and girls
do. The Hebrew child is as a rule well fed, They have fish

at least twice a week and they take great care to ensure
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that the fish is quite fresh. They never buy fish without
carefully examining the gills. They are not particularly
inclined to animal flesh but here again they take special
precautions to ensure the wholesome condition of their
food.‘ Fat and blood, on réligious grounds they refuse,
The ?9re indigestible pork they eschew. Fat bacon is much
sought after byvbur English people but a Jew would not
touch bacon on any consideration. 'Again‘a pregnant Jewess
is particularly well cared for. She is not allowed alcohol
under'any’circumstances nor is she allowed to engage in
out—door employment from the beginning of pregnancy to the
completion of lactation. As a rule the Jewish child is
breast fed.

That diet is an important factor in the etiology of
goitre is well recognised. In 1911 Marine and Lenh#rt,
(Further Observation on the Production of Goitre in Brook
Trout) shaowed a rich protein diet was an important factor
in thefproduction of the so-called thyroid carcinoma in
trout. In 1912 Chalmers Watson confirmed this finding.

(Influence of Diet on the Thyroid Gland. Quart. Journ.
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Exper. Physiology v 229). In 1920 McCarrison showed that
fats are important in the production of thyroid hyperplasia.
In this country Mellanby in 1921 (Abstract. Journal Physiol.
LV vii) showed the‘importance of a fat-thyroid-iodine bal-
ance in diet. Carbohydrate in excess does not have the same
effect as an excess of fat. In 1922 liarine (The Present
Status of the Functions of the Thyroid Gland. Phys. Reviews
II 521-551) suggested that thyroid activity was more nec-
essary for the oxidation of the fats and the proteins than
for the metabolism of the carbohydrates. Mellanby on the
other hand suggests that the unsaturated fats such as the
voleates may reduce the available iodine in the diet by
uniting it to the unsaturated linkages. The incomplete ab-
sorption of these fats in the diet would thus lead to a loss
of iodine through its discharge in the faeces.

In 1924 McCarrison (A. B.M.A, Lecture on Goitre. B.M.J,
pt 2 p 989) claimed that an excess of calcium in the diet
was productive experimentally of colloid goitre. Confine-

ment in dirty cages on the other hand produced hypertrophic
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goitre in pigeons. McCarrison advances evidence that
faecal contamination of the drinking water is an important
factor. In a recent paper (R. McCarrison Experiments in
Goitre Prevention) he referred to §3£§$2? in the Punjab.
In 1912 he found that 607 of the girls above 16 years of
age at a school in this place had goitre., In 1918 a new
water supply was procured from Kasan;i. By January 1926
it was reported that goitre was altogether absent among
the school-girls. Now it was shown that the water from
Kasanli was entirely free from iodine. The school, more-
over, is situated in a district where the iodine content
of the soil is very high (300-400 parts per ten million
parts). Again it was ascertained that there had been no
change in the diet in recent years. The conclusion is
forced on us that the first water supply was the cause of
the goitre. Perhaps the goitre, McCarrison suggesis, was
due to bacteriological impurity in the earlier water supply.
He has not however isolated any causative organism. Rose-

nggvof the Méyo clinic has isolated an anaerobic Gram
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positive diplobacillus from excised human gIand#. He found
this organism in 25 out of 32 cases of goitre. (Gleaningé
from the Story of the Thyroid Gland by Sir John Lynn Thomas.
Brit. Med. Journ. Set. Jan.15th, 1927 pp 91-94).. He in-
jected sixty-eight animals with strains of his diplobacillus
(taken from 16 patients who had had thelr thyroid glends re-
moved on account of goitre) and found that 50% of the animals
had developed grave thyroid lesions. Rosen;}ﬁs work‘still 3
awaits the confirmation of other workers in the field of ‘
thyroid diseases.

In April of this year McCarrison (Lancet April Z0th
1927 pp 916-920) described a new type of goitre which he
had produced in white rats., It appears»quite different from

previous types of experimental goitre., Williamson and

Pearse consider the goitre produced almost apgroaching.the

PR

adenoid goitre of primary Grave's disease. The cause of this
goitre is evidently not associated with iodine deficilency.
The sbsence of green vegetables and fruit in a diet con- |
taining over 60% white flour and less than 207% protein,

even though the amount of fat and salts are adequate, seems



important in the production of this form of goitre. The
cause is dietetic. There is an 1nsufficiency of vitamin.

B. The insufficiency of vitamin B, McCarrison suggests, may
cause intestinal stasis and a consequent toxaemia. This
type of geoitre is not prevented by iodine but by a well
balanced diet rich in vitanins.

McCarrison has related the two foremost theories of
the causation of goitre, (infectigeh and lack of iodine) by
assuming the fundamental importance of lack of available
jodine and attributing to intestinal bacteria the role of
interfering with the absorption or assimilation of iodine
from the intestinal tract., It is disputed whether intes-
tinal bacteria can or cannot absorb iodine. Fellenberg
says B. Coli can absorb free iodine in appreciable quan-
tities, This may explair the hyperplasia that occurs in
the thyroid gland in infectious diseases (Farrant R, Proc.
Royal Soc. Med. Section of Path. vi pt.3. pp.21-48, 1913,
1914. Ibid. vii. part & pp. 49-68).

Hercus, Benson, and Carter (Endemic Goltre in New
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Zealand and its relation to the soil Iodine. Journal of
Hygiene. Vol. 24, Dec. 1925 pp 321-402) consider gastro-
intestinal infection a facfor of minor importance. Although
goitre is very prevalent in Canterbury ¥ amongst colonials/
the Mzoris, in spite of the fact that they are much more f
exposed to faecal infection than the other inhabitants,
show & low incidence of goitre amongst their own peopls.
With regard to McCarrison's deductions from the goitre inQ
cidence in the Gilgit fan Hercus and his colleagues say

"We afe asked to assume that being far from the sea and at
an elevation of 4000 feet, jfodine content must bezlow and
that the factor of removal of infectlion is the determining
one". McCarrison had found the eight upper villages had

a high incidence of goitre but the ninth village had no
goitre. Since the first eight villages got the ir water-
supply from the river whilst the ninth was suppliied with
spring water McCarrison concluded that the river water was
the cause of the goitre. It has to be remembered that

springs from igneous rocks often contain much iodine,
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(at least sufficient to affect the incidence of goitre).
It is possible that the soil around the ninth village
differed from the others. It is probable that the scanty
soil on this fan consisting of limestone and mica schist to
a great extent in the neighbourhood of the first eight
villages would be poor in lodine, whereas a village low
down on the fén, deriving its water from igneous rock,
probably granite or diorite, (but possibly altered basic
lava) would also be likely to contain a noteworthyvamouny
of iodine. The clinical constitution of the water supplies
must be known exactly before conclusions can be drawn of
etiological significance. v

Hercus and his colleagues found in New Zealand a very
definite relationship between the incidence of goitre and
the amount of iodine in the soil. The figures for goitre
jncidence and soil iodine when plotted as ordinates and
abscissae so closely correspond that the resultant curve
might be expressed thﬁs:-

y = 360 4~ 6; where y = the percentage incidence
x
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of gaitre in school-children and x = the amount of soil
iodine invparts per 107 of the soil. These workers con-
clude that the fundamenﬁal cause underlying all secondary
factors in the production of goitre is iodine poverty in
the soil.

Like rickets goitre is a condition in which the causa-
tive factor is not simple. The immediate cause apparently
is iodine deficiency. Now the iodine in soil comes from
the rocks from which the soil was produced, and from the
atmosphere. Atmospheric iodine is derived in part by vola-
tilisation from the soil, and in part by the decomposition
of iodine bearing organic matter., Again lodine is algo
volatiIised from the sea, from lakes and from rivers. It
is probably also exhaled from volcanic vents.' The iodine
in the air is brought down by rain into the soil. The io-
dine in the soil is reflected in the neighbouring waters and
the amount of iodine in plants grown on the soil will also
correspond to the amount of iodine in the goil. It is ob~-
vious therefore that'many factors enter into the causation

of goitre. Neither geological formation, nor soil compo-
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sition, nor the purity &nd iodine content of the water
supplies, the proximity to the sea, the nature of the food
supplies nor the dietetic habits of the people can be put

aside in the consideration of etiology.

000
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SECTION 4,

Histology, Physiology, and Pathology.

The Thyroid gland originates from the hypoblast, growing
as a diverticulum from the foregut.(Green's Encyclop. Med. &
Surg. pt. vi. p.107. J.W. Ballantyne). A depression appears
in the megobranchial fold of His, which deepens to form the
thyroglossal duct. This duct can be seen to bifurcate to
form the isthmus. The lateral lobes arise as terminal buds.
The hypoblast cells form the epithelium of the vesicles
whilst the sﬁ?ma of the gland is of mesoblastic origin.
(Halliburton Handbook of Physiology. p.871). The thyroid,
says Schafer, (Endocrine Organs. E. Sharpley Schafer p.15)
is almost the first organ to become distinct in the human
embryo. At the end of one month the human embryo is about
six millimetres long, and the opening of the thyroid into
the pharynx is closed by the obliteration of the lumen of
the thyroglossal duct, but thg original Qpening is marked

throughout 1life by the foramen caecum. "Primarily", says

-~
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Marine, (Bull, John Hopkins, Hosp. Rep. 1913 pp.135-141)
*the thyroid is a partiof the alimentary tract, and in its
endostylar form is a digestive gland of great importance
through its probable external secretion. In its ductless
form it is only the atrophic remnant of its ancestér which,
while it has suffered a corresponding distortion of funection,
still profoundly influences the animal's nutrition through
the effect of its probable internal secretion®". In 1893
Andrieéer (Brit, Med. Journ. 1893 pt ii p.678) suggested
that in higher vertebrates the secretion of the thyroid
gland acts on the respiratory tissues enabling them to take
up oxygen more easily and in this way encouraging the
gaseous metabolism.

At the time of birth the thyroid gland is characterised
by the absence of colloid, by an abundant desquamation of
epithelial cells, and by a considerable development of blood
channels. After a few weeks it reassumes its classical
acinous structure, which it first obtains a£ the fourth
month of intrauterine life and loses only temporarily at

the time of birth. (F. De Quervain. Goitre p. 22 ).
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Murray, however, (The Thyroid GIand»in the full iimé human
foetus and in tﬁe newly born infant. Brit. Med. Journ. Jan.
1st, 1927 pp 5~8), considers this histological picture to be
the result of post-mortem changes. He says that the thyfoid
gland of the full-time human foetus and also of the newly-
born infant appears to be normally composed of small vesicles
lined with cubical epithelium and filled with colloid. After
death vacuoles appear in the «colloid and gradually the
colloid disappears and eventually the vesicles get filled
with desquamated cells, presenting a solid appearance. Kull,
who traced the development of the.thyroid gland in the al-
biho rat, (Kull H.A. Development of the Thyroid Gland.
Anatom. Rec. Feb.25th, 1926) says that the developmént of
the gland takes place rapidly in the last 3 or 4 days of
embryonic 1ife, From the 21st to the 22nd day of the em-
bryonic stage an almost explosive unfolding ocecurs so that
the day before birth the gland is completely folliculated.
Bugenie R.A, Cooper (The Histélogy of thé more important

Endocrine Organs at Various Ages. Prescriber Vol. xx No.
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236 Mey 1926 pp 74-75) seys that during early intra-
uterine life the thyroid gland is developing veéicles

from solid epithelial cell messes through the intermediate
stage of branching tubercles. In the latter half of foetal
life the epithelial cells become active, colloidvbeing
secreted and stored in the vesicles. This goes on fill
birth when the gland rests and uses up the colloid pre-
viously secreted. Later, its activity is resumed, the
cells attaining their full size and secreting capacity. ’
Throughout infancy and childhood secretory activity is
marked, and so is absorption, but a small reserve of col-
loid is always maintained. At puberty, demahd for inter-—
nal sécretion is at a maximum and although production is
abundant it is rapidly absorbed and colloid storage is at

a minimum, After adolescence, although demand is less, the
secretory acitivty continues and the colloid store becomes
ﬁery considerable. During adult life the gland enjoys 2
period of comparative inactivity. In old age the necessity

for secretion does not warrant great activity and the gland

retrogresses. The thyroid gland lies in a special compart-
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ment of the fascia of the neck, shut off from the media-
stinum'by a fibrous tissue diaphragm. It consists éf an
isthmus*®*and two bbes. Each lobe has a hilum, where in-
terstitial tissue dips into the lobe carrying blood vessels,
and lymphatics, and dividing the structure into smaller and
smaller portions. The ultimate lobules are of irreguler

form but for the most part are roughly circular or oral in

.-*""7

A

section, and about 0.50 to 100 millimetre, in diesmeter.
T

(Swale Vincent, Internal Secretions and the Ductless Glands

Fy

p. 290). Each vesicle is lined by one layer of epithelium
which rests on & vascular conhective tissue envelope. The
epithelial cells lining the vesicles are of fairly uniform
size and may be cubiczl or co%ihmnar in shape, but in either

TN

caseithey tend to becomé flattenedigu{}as age advances.

The protoplasm of the cells is retif;rm, and each cell con~
tains a round or oval nucleus. Two types of’qells have»been
described, the "chief " and the “colloi@“, or, as Langendorff
describes them,-(o. Langendorff; Arch. pp. Physiol. Suppl.

1889), the Jiauptzellen“ and the *Colloidzellen®. The
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tohief" cells are the more numerous, stain clearly, and

are fairly granular whilst the "colloid" cells are more

opaque and more granular. According to von Ebner these

do not represent two distinct varieties of element, The
"colloid " cells are but "chief" cells loaded with colloid
granules which they discharge by rupture of the cell mem-
branes and reassume the phase of *principal" cells. (Allbutt,
System of Medicine). The colloid may equal half the total
bulk of the gland. (McCarrison The Thyroid Gland pp 8-11).

In the intervesicular sgace lie groups of cells, the so-called
foetal cell masses of Wolffler. (Ueber die Entwicklung und
den Bau des Kropfes Bég%ﬁi 1883). Vacuoles appear in the
colloid which may be composed of fat or mucin. The contents
of the vesicles completély fill their interior as can he
demonstrated in osmic acid preparations. Acetic acid causes
swelling of the vesicular contents. With strong nitric acid
the zantho-proteic reaction is obtained. Copper sulphate

and potassium hydroxide at 40° give the violet biuret reaction.

Adamkiewwnez's reaction is obtained by treating with sulphuriec
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acid preparations that had been previously treated with
acetic acid.

Williamson and Pearse have brought forward evidence which
suggests greater complexity in the structure of the thyroid
gland. (Journal of Pathology and Bacteriology. 1923. pp.
459-469), According to these writers the unit of function is
the Egphatic sinusoid (see diagram 1). The parenchyma of the
lobule is divided by loose strands of connective tissue, in
which mast-like cells are seen, into a series of well-defined
functional areas or gland units. The fibro-—elastic tissue
forms a capsule which completely circumscribes each unit.
Internally the capsule is lined by pavement endothelium,

Both these layers are penetrated at two or three pqints by
intralobular blood and lymphatic vessels. Each serous cavity
is thus in fact a sinusoidal expansion of the lymphatic
system. The epithelium of the gland unit appears in the
sinusoidal space in long cylindrical columns which twist

and turn in various planes to accomodate themselves to the
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circumscribed area of the sinusoid. In all probability
there is actually only one long convuluted column within
each gland unit. Concomitant capillaries accompany the
column in its various twists and communicating capillaries
form a sort of basket work encircling the columh. There
is nothing but endothelium between the blood in the capi-
llaries and the sinusoidal space.

According to Williamson there are two distinct cycles
of function. One is the passive phase of vesiculation,
whereby the excess or reserve of colloid is stored within
the epithelial column. The other phase is that of active
secretion in which a subétahce different in nature from
the colloid is elaborated by the activity of the thyroid
gland. (Lancet 1923, pt II, p. 1557). In the embryo and
the new~born secretion seems to be the only product of the
gland. After birth the colloid storage increases up to the
age of five during which period secretory activity declines.
From the age of nine to fifteen the secretory phase pre-

dominates and may completely overshadow colloid stage.
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From the age of eighteen to twenty years sex determines
the picture., In the female the process is in the main a
secretory one whilst in the mele it is largely colloid.
After this age the character of the female thyroid apﬁro—
ximates to the male‘type except at the period of menstru-
ation and during pregnancy (British Journal of Surgery,
Vol, 13. 1926. Jan. pp. 475-487). A cross section of the
normal gland shows the colloid in obvious vesicles collected
into lobules bounded by a meagre interstitial tissue. .There
is little fluidity in the colloid so that the tissue cuts
crisp, remains dry, and is very refractile. Storage of
colloid by vesiculation predominates but opaque white streaks
or patches can be seen representing areas where secretory

ROV IPIVINPY /e
activity is going on. Secretion stored by lacimation occurs
alongside colloid storage by vesiculation. The storage of
c0lloid is not essential for secretory activity, as is ex-
emplified in the foetal and early infantile gland. When
vesiculation begins in a unit a change takes place in the
80114 epithelial column. Colloid collects at discrete points

in the column, and ultimately the column is fragmented into
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into géétions giving,microécopically phé appéarénée of
vesicles. Between the vesicles cell masses caﬁ be séén,
fepresenting those places in the epithelial column that
are not filled with fluid. It is the predominance of this
cycle of function, says Williamson, which has obscured the
essential morpholcgy of the organ. Before a gland unit can
take on a secretory functicn it seems that it must return
to the indifferent solid phase. It'cannot rass directly
from colloid'storage to secretory activity omitting the in-
different phase. In secretion the whole gland uni% takes
a part, the reverse’of what habpens in colloid storage where
the whole‘function is limited to the epithelial column.
The nuclear cytoplasm becomes laden with granulesvwhiéh
ultimately l1iquefy and occupy the centre of the epithelial
L e wmadTon,
column, forming a lake. This is described as lacimatioen,
The cells of the sinusoidal capillaries likewise become
‘iaden'with granules, and lympHOcytes appear in the sinusoid
1£sélf. Colloid seems to be a vehicle or carrier like the

taurocholates and glyckolates of the bile. As it is only



~108~

the excess of bile that is stored in the gall bladder so

it is'only the excess of colloid that is stored in the
thyroid gland. These investigators  have found that changes
take place in the parathyroid glands that bear a definite
relationship to variations in the thyroid phase. In se-
cretory activity lymphocytes overflow from the gland units
into the parathyrcids through lIymphatic channels that con-
nect the glands together.. With the thymus gland an associ-
ation is also observed. Increase in secretory activity in
the thyroid gland is associated with increase in the number
of lymphocytes in the thymus, whilst decrease in activity in
the thyroid works "hand in glove" with fat accumulation in
the thymus at the expense of the lymphocytes. When fluid .
secretion collects in the thyroid sinusoids it passes by
Iymph channels to the thymus. It would seem that these three
organs - the thyroid, the thymus, and the parathyroid - work
in combination. The thyroid is the mein organ; the para-
thyroids act as sentinels to measure the efficiency of the

thyroid glands, and through the sympathetic system adjustitheir
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operations to the needs of the body, whilst the thymus is
the reservoir where lymphocytes or fat are stored according
to the phase iIn prominence at the time,

Our first discoveries of thé function of the thyroid
gland are the result of the eariy surgical work of men like
Kocher. The theories of the earlier investigators were merked
more by imagination than fact. Wharton associated the function
with the contour of the neck. Boerhaswxe and Martyn thought
it had something to do with voice vproduction., In 1840 Sir
Astley Cooper noticed the peculiar symptom complex after
thyroidectomy. In 1889 Schiff called attention to the danger
of thyroid insufficiency. Xocher in 1883 described the "cach-
exia strumipriva," which follows total extirpation of the
thyroid glands. Reverdin was the first to give a full account
of this cachexia in man. (Horsley. B.M.J. 1892 pt i. ppe265-
269). Gull in 1874 had described Myxoedema (Trans. Clin. Ard
Soc. VII. I874) The similarity of the symptoms of cachexiz

str?mipriva to fdiopathic myxoedema was soon observed and
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80 the térm "operative myxoedema"* arose.

HOfmeister (Hofmelster F. Experlmentelle Ungnggfyingen
uber die Folgen des Schi%lddrusenverlustes. Beitk $ #lin.
%hir t 11 p 2, 1894) and von Eiselsberg (von Eiselsberg.

Die Krankhelten der Schi ddrise. D. Chir. Lief 28 Enke.

Stuttgard 1901) excised the thyroid gland soon after birth

producing artificial cretinism., They found characteristic

changes in the epiphyses of the long bones, changes which
led Eherth to speak of "foetal rickets"., (Phys. and Path.
of Thyroid Gland Horsley 1896 pt ii p. 162%), The functions

~of the thyroid gland are somewhat complex. At least four

different functions are known. The thyroid gland has a
morphogenetic function in which it is associated in action
with the pituitary, the thymus, the testicles, and the
suprarenal glands. Inadequacy, as in athyroidism or hypé-
thyroidism, interferes with the proper development of the |
tissues. The dwarfed form of the cretin is rarely if ever
due to goitre in the child. The essential factor is goitre

in the moiher, although it is a fact that 75% of all cretins



-111-

are goitroﬁs; In.gfﬁhyfoidism‘where the_varioﬁé_fuﬁctions
of the gland afe in a state of equilibrium growth takes
place, that is to say, the function of the thyroid gland is
anaboliec . It has, however, another function which is dis-
tinetly katabolie., In this character the thyroid increases
oxidation, "It makes the tissues as it were more inflammable
so that they burn away more rapidly®, as Robert Hutch%ﬁ;on
says. A third function attributed to the thyroid gland is
the neutralization of ihe toxic products of normal metabolism.
This was recognised as early as 1894 by Edward T. Blake in
his"Account of MyxoedemaJ Cretinism and the Goitrés".
In 1912 Kocher observed ihe presence of methyl guaniéin
in the urine of parathyroidectomised doés. Noel Paton found
that thyro-parathyroidectomy increased the quantity of methyl
vwanidin in the blood. (T.B. Robertison Principles of Bio-
chemistry p. 436). As the result of extensive experimental
work Noel Paton and his associates concluded (Quart. Journ.
Exp. Physiology 1916 pp. 203-282) that it is the parathyroids

that control the metabolism of guanidin in the body and by
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QOing so they exercise a control on musgle tbne. They
also state thet the parathyroids are impIicated in idio-
pathic tetany. This question has‘impoftance in relation-
ship to McCarrison's nervous cretinism. De Quervain cdn-
siders this condition a combination of thyroid and para-
thyroid inadequacy or in other words a combination of or-
dinary cretinism with the clinical pictures of diplegia
and tetany. (Goitre F. de Q. p. 188). Gley in 1913 (Arch.
d. Physicl. 1913) considered the thyroid and parathyroid
glands one in action. Vincent and Jélly do not admit a
specific function to the parathyroids (Journ. Physiol. 1904
XXXII, 65-86; 1906 XXXIV, 295-305) although they accept the
fact of their distincyion embryologically; Sir James Berry
too (Surgery of the Thyroid Gland. Brit. Med. Journ. 1913
Pt, I. pp.583=591) states that in operative work, provided
one leaves the patient with a sufficiency of healthy thyroid
‘tissue it does not matter whether the portion remaining in-
cludes the parathyroids or not. Never has he seen tetany

in any of his cases, and only twice a transitory myxoedema.
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Sir Victor Horsley (Brit. Med. Journ. 1892 pt I pp 265-268),
found that thyroidectomy in birds never produced cachexia,
"in ruminants & slowﬂgeveloping cachexia, moderately rapid
in man, and severe in the carnivora. Symptoms of muscular
tremor and motor paralysis were seen in his monkey experi-
ments, but he failed to distinguish between the thyroid and
the parathyroid glands. 1In this connection the experiments
of Halstead appear conclusive, He removed the four para-
thyroid glands and transplanted one of them in the abdominal
cavity, and the result was that no symptoms appeared. When
later this transplanted glénd was removed symptoms of tetany
appeared and the animel died., It éeems clear then that
tetany is & reaction to an acute intoxication, and that
- parathyroid secretion has the power of neutralising the toxic
products of normal metabolism, but whether the thyroid gland
also has the neutralizing function, which Moebius maintains,
seems far from certain.

A fourth function attributed to the thyroid gland is

that of defence against bacterial invasion. In 1902 Sajous
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found that the injection of bacterial toxins into man or
animal excited the activity of the thyroid gland. By
injecting diphtheria toxin into guinea pigs Farrant pro-
duced thyroid hyperplasia, and he demonstrated that the
effect of the toxin could be mitigated by injecting thyroid
extréct aloné with the toxin. Fassin found that thyroid-
ectomy diminished the germicidal power of the blood. Vin-
cent and Tolly observed how readily thyroidectomised animals
succumbed to infectious disease., Gley found that thyroi-
dectomiséd animals! blood serum was more toxic than the
gserum of normal blood so it would appear that there 1s ample
evidence in support of the belief in the antitoxic anéd bac-
tericidal power of the thyroid secretion (McCarrison. Etiology
of Endemic Goitre). |

This multiplicity of function is éupported by the results
achieved in the field of bio-chemistry. Sixty to seventy
years ago Chatin held that goitre and cretinism could be
prevented by the administration of small doses of iodine,

Kocher a&t a later date observed the beneficial effects of
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iodine in cacheiia thyreopriva, and in 1895 he suggested
the presence of iodine in the thyroid gland (Correspond.
f. schgfé. Krzte. 1895 XXV 2-20). Baumann (Zeitschrigghf.
physiolog Chem. Stra%purg 1895 XXI. 3}19-330) showed that
both the thyroid of man and animals contazined appreciable
quantities of iodine. Since that time many of the in-
vestigators have made complete analyses of the chemical
constitution of the thyroid gland. Ordtmann found 81.24%
of water, 17.66% organic and 0.1% inorganic matter mostly
jodine. Roos found sulphur, nitrogen, carbon and hydrogen “
present in the gland and stated the percentage of each
element. Others have found arsenic/fluorine, sodium, pot-
assium, bromine, magnesium, calcium and silicon. It has
been found that whilst many of the tissues of man contain
iodine, the thjroid contains ten times more iodine than
any other organ in the body. This amount varies with age
and sex and is more abundant in the female (Cameron. Journ.

Biol. Chem. Baltimore 1914 XVIII, 335-380). On an average

the adult thyroid gland contains about five milligrams of
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iodine. Zunk found as much as 15 mgms, in the thyroids of
war victims struckvdown su&denly when in excellent ﬁealth.
The amount of iodine has a seasonal variation being mqre
abundant in the summer months. Fordyce (Edin. Med. Journ.
1912, IX 55—62) and Cameron and Carmichael (Journ. Biol.
Chem, 1920 XLV 69-100) found that the iocdine was chiefly
present in the colloid. Different substances have been iso-
lated. Baumamn discovered Iodothyrine which contains 10%
jodine. He considered this brown amorphous powder as the
active principle of the thyroid gland. It is similar to
Roos's thyroidin. Oswald (Arch. f. exper. Path. u. Pharm.
Leipzig 1909 EX 115-130; 1910 LXIII 263-269) isolated Iodo-
thyreoglobulin. It contains 0.15% iodine. Notkin found an
slbuminous substance in the gland which he called thyreo-
proteid. Asher described thyreoglandol which is a very
active substance, and yet it contains no iodine. In 1914
Kendall isolated thyroxin (E.C. Kendall Journ. Amer. Med.
Assoc. 19I5 XLIV.2042). It exists in three forms. The
kets.form crystallizes in neédles, is tasteless and odour-

less. The enol form exists in alkaline solutions; the open



~117=-

ring form is got by adding sulphuric acid to an alkaline
watery solution of thyroxin. The iodine content is 65%.

- The chemical formula (Stephenson T. "Thyroxin, its history,
chemistry, and therapeutics. Prescriber, 1922 Oct. gp.
834-325) is Cy9Hyq0zNI;. It is extraordinerily potent
producing effects in such doseS»és 0.001 gramme. (Chem, &
Physiol. Properties of Int, Sec. E.C.Dodds and F.Dickens).
It acts as a catalyst., By its presence the amino-acids
produced by partial proteid metabolism are further reduced
to 002, HQO, and NH4003. The ammonium compound is finally
converted into urea by’parathyroid action (Endocrinology.
Walter Timme 1924 pp 27-47). ‘*Deaminization" says Kendall,
*is the function of the thyroia gland®. The>chemica1 con-—
étitution of thyroxin has been furtheﬁ investigated by
Harington (Constitution and Synthesis of Thyroxin. Biochem.
Tourn. 1927 XXI 169-181). He considers that thyroxine is
amino acid tyrosin with two fodine atoms replacing two
hydrogen atoms of the benzéne ring. The chemical formula

is Cy5Hy10gNI, . Lyon and Redhead (Synthetic Thyroxin. Clln?—
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cal Tests Edin. Med. Journ. 1927. April 194-199) have
tried the thyroxin that Harington has prepared synthetically
and have found it efficient in two myxoedematous patients.
Cramer's work (Prescriber 1924 May p.185) suggests that
the mother substance of thyroxin may be tryptophan as he
found thyroid atrophy in rats which had been fed on a diet
lacking this amino acid. However, Hopkins has shown (New
Physiol. A, Rendle Short p.37) that both tyrosin and tryp-
tophan are necessary for life. Chang-Hsi~Chun (Amer. Journ.
Physiol. 1985 July 275.286) believes that tryptophan does
not affect the thyroid gland directly but that it produces
its effects indirectly by disturbing the nutrition. Abel
and his associates have concluded (Amer.vJourn. Phys. July
1925 pp 287-295) that tryptophan is essential to the normal
functioning of the thyroid gland. Weir, however, (Amer,
Journ. Med. Sc. 1925 June 860-865) could find no relation-
ship between thyroxin content, the tryptophan content and
the basal metabolic rate, lThat tryptophan affects growth
is generally admitted and it is well known that inadequate
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thyroid secretion will stunt the growth of the long bones
as is seen in cretinism. o |

- Crile says the function of the thyroid begins and ends
with iodine. (The Thyroid Gland. Crile and His Assoc. p.
25). Swingle (Endocrine pt.2 1918 p. 283) also considers
that the only function of the thyroid gland is as a res-
ervoir for iodine, that iodine, in fact, is the thyroid
hormone. Many, however, do not accept this view. It does
not follow that because iodine is a physiologically active
material it is therefore the hormone of the gland. The
same argument might be applied to arsenic. Arsenic is a
very active substance but although it is found in the
thyroid gland there is no proof that it is the active hor-
mone. Again Baumann has found iodine sometimes absent from
the thyroid gland in children. Roos found no iodine in the
thyroids .of four puppies. On the other hand Aesbacher found
(Mitt. Grenzg. Med.. Chir. 1905) that the biological activity
of the thyroid gland varied with its iodine content. The
“amount of iodine is proportional to the amount of colloid

in the gland, whereas the phosphorus content depends on
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the amount of cell nuclei present, lodine is certainly

an essential constituent of thyroxin. The highest iodine
content is present in normal glands. In 1916 Marime de-
termined that the thyroid cells had a special affinity for
icdine., Crotti says there is an iodine function presiding
over general metazbolism, a phosphorus function regulating
thermogenesis and vaso motor action, a sulphur functicon

that controls skir nutrition, and an arsenic function active
in connection with the nervous system. The pathology of the
various forms of goitre have been studied by Marime and Len-
hart. (Bulletin of John Hopkins Hosp. May 1909 Vol.20 No.218
pp.131-139). They concluded that excepting atrophies, neo-
plasms, and infections, all thyroids fall into four clesses:-
(1) Normal thyroids (2) Colloid goitres (3) hyperplastic
goitres and (4) Complicated goitres. They ccnsider that
terms such as cystic, calcareous, fibrous, vascular, gela—~
tinous et¢. should not be included in & pathological classi-
fication, as they only ‘indicate secondary change, and asg
Virchow has pointed out (V1rchow, Die Krankh#ftef Geschwuls ¢

ITI 4) are of no primary significance. They experimented on
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about 700 dogs, first removing one thyroid lobe, then
after periods varying from seven days to a yeazr the re-~
maining lobe was excised in part and examined; In this
way they were\able tc see thyroids in all degrees of change
from the normel. They describe an early or preclinical
stage in which, although clinically nothing can be seen,

a definite change has nevertheless taken place in the
thyroid gland. There is first of all (McCarrsion Etiology
of Endemic Goitre) an increased blood supply to the gland,
the capillaries are dilated, colloid is more liquid, and
therefore stains more lightly. The cells lining the vesi-
cles increase in size and may be cubical or highly cul%um-
nar. The cells are more closely packed together and pli-
cations and papillation may be found. The gland has not
yet enlarged in size. At a later stage the epithelial
lining of the vesicles desquametes forming with the colloid
casts in the vesicles. This irritation causes increased
secretion and increased proliferation and consequently the

colloid pressure inside the vesicle is increessed causing
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the vesicle to increase in size’and the lining cells to
become cubical or pavemenfed transforming the gland into
the typical colloid goitre. Marime and Lenhart consider
the colloid stage a reversion condition. They say coliQid
goitres are in all their anatomical characteristics the
nearest approach to the normal gland. Their iodine con-
tents are the closest in amount tc those of normal glands
that it is possible for glands that have once been the
seat of active hyperplasia to assume. They state thét on
administration of iodine hyperplastic glands revert to

the colloid type and in fact "they obey all the laws of
normal glands in their anatomical, general, and b101ogica1
chareacteristics®., During the years of her marriéd life a
woman may show thyroid changes at each pregnancy, changes
of'hypertrophy and hyperplasia with reversion to the col-
loid state after parturition, but each return to the col-
loid state may be more and more limited, and so by a‘step_
sfair-like progress a chronic colloid goitre of considerable

‘dimensions may be developed, and, as Allen Graham points
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out, (The Thyroid Gland. Crile etc. pp.35-48) a more or less
destruction of epithelium and secondary fibrotic change may
occur marked clinically by the development of myxoedema.
Louis B. Wilson, director of Laboratories at‘the Mayo
‘CIlinic, Rochester, after a careful survey of 2256 simple
and 1208 exophthalmic goitres removed at the Mayo Clinic
stated that practically all cases of true exophthalmic
goitre showed marked primary hypertrophy and hyperplasia of
the gland parenchyma, whereas less than one per cent of the
simple and toxic non-exophthalmic goitres showed any con-
siderable degree of either hypertrophy of hyperplasia., Of
the toxic non-exophthalmic goitres 507 were encapsulated
adenomas, and the others showed chiefly a secondary regen-
eration of atrophic parenchyma. These secondary regener-
ations are usually recent enlargements of old colloid goitres.
Of the simple goitre about half of these he found to ve typi-
cal colloid goitres and the others mostly encapsulated
adenom#sn

In 1925 G. Scott Williamson and Innes H. Pearse built
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up a pathological classification based on their anatomical
and physiological investigations. They divided gaitres |
into four classes:- (1) Hypertrophic (2) Hetero—-trophic
(Z) Hyperplastic and (4) Heteroplastic. (Journal of'Path;
and Bact. 1925 pp. 361-287).

I, Hypertrophic Goitre.

By hypertrophy is meant nothing but an exaggeration of
211 the normal features of the various cycles of functional
activity. This-implies an increase in size and bulk but no
hyperplasia. Whatever plastic changes tzke place are no
more than what teke place in the normal gland to make up
for "wear and tear®, In the normal adult gland colloid
storage is the feature that predominates, but in the hyper-
trophic gland secretory activity is the outstanding feature,
On section, macroscopically, the gland is of a golden yellow
colour, the interstitial stroma stands out and the secretory
tissue may appear here and there as ischaemic nodules. The
hypertrophy may be physiological, as is often seen in young
gifls at the time of puberty, or in older females associated

with pregnancy. In status lymphaticus the hypertrophy is
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pathological. One form of endemic goitre is the chronic
hypertrophic gland. As a result of secondary fibrotic
change in the hypertrophied gland dysthyroidism may be
set up producing ultimately secondary Graves disease.

2. In Heterotrophic Goitre there is implied a want of

balance in the relations of the two functional cycles of
secretioh and colloid storage., The goitre may be all se-
cretory in type to the complete exclusion of colloid storage
or it may be all colloid storage and no secretory activity
recognisable. ﬁeterotrophic goitre occurs in two varieties,
depending on whether secretion or co¢lloid storage predomi-
nates, It may be either Vesicular goitre or adenoid goitre
and each of these may be found in the progressive or retro-
gressive stage.

(a) In the progressive stage vesicular goitre is marked by
vascuiar engorgement of the perilobar and perilobular vessels,
whilst the intrasinusoidal basket vessels and concomitant
veséels are thinned ouﬁ. The epithelium is quiescent and

stains faintly. On section the gland is red, the distended
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vessels are quite obvious, and cysts are often present
Microecoplcally the field is filled with thln walled vesi-
cles and there is no evidence of secretory activity. In
the retrogressive stage fibrosis will form large cysts in
which calcareous or haemorrhagic change may occur. Thie is
the typical eolloid goitre. It also represents one of the
types of endemic goitre. A

(b) Adenoid Goitre is always found in clinical association

with primary Graves' disease. Secretory activity is at a
maximum, There is an absence of colloid storage. It is much
paler than the vesicular type, and instead of being sticky

it is soapy. It has an ischaemic appearance, Clear yellow
fluid collections are found at the centre of some of the
lobules. The epithellial cells are often cylindrical and

show considerable desquamation, They tend to form papillae.
The vesicles are of medium size. They are more or less ir-
feéular, and colloid material is usually absenf. In the
retrogress1ve gtage the appearance will depend on the degree

of cellular exhaustion and atrophy, but it will be firm and



fleshy and the soapy feeling will have departed. Patholbgi-
cally Graves' disease shows three distinct stages, There is
first of all increase in secretory activity but absence of
colloid. There are very few lymphocytes. A post mortem
feature of importance in association with this condition is
enlargement of the thymus, and as microscopically ﬁhe thymus
contains very few lymphocytes, it can be inferred that the
thymus is not storing much of the profuse secretion. This
vicious secretion ‘brings on the thyrotoxic stage, marked
clinically by exacerbation. Ultimately as the result of
diffuse fibrosis of the walls of the lymphatic sinusoids,

a condition of atrophy may ensue ending in spontaneous cure.

3. Hyperplastic Goitre. This is the third type. Hyper-

plasia is a balanced overgrowth, It approaches the condition
of the neoplasm. There are two varieties, the simple hyper-
plastic goitre, and the lymph adenoid or myxoedematous goitre.
In the simple hyperplastic gland the lobes are widely gepa-
rated from one another. It is the seat of an encroaching

fibrosis. It consists of several encapsulated adenomata of
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of a golden yelidw-éolour. If is similar to whaf Wilson
figures as ioxic’adenoma. These hyperplastic goitfes may
show neoplastic or degenerative changes, cyst formation, or

& diffuse fibrosis. Lymph adencid goitre is known as ligneocus
thyroid. Microscopically it can be distinguished from adenocid
goitre by the abundance of lymphocytes a2ll over the field.

In fact it may look like 2 granuloma., Macroscopically it

cen not be distinguished from adenoid goitre. It is a type
that occurs in people over fifty years of age, and is asscci-
ated clinically with myxéedematous symptoms, Ultimately the
outline of the sinusoids is markeﬁ microscopically by a whorl

of fibrosis.

4, The heteroplastic is the last of the four varieties.

Its name implies an unbalanced ovefgrowth. It occurs in
two forms, primary intrzlobular fibrosis, and primary
perilobular fibrosis. The former is a gland unit affection
whilst the latter is a coarse fibrosis of the interstitia.
The intralobular goitre is sometimes quken of as vascular

goitre, It is a wvascular fibrosis surrounding the indi-
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vidual gland units and extending to the enclosing capsule
making its removal difficult A fibrosis of this variety
may be part of a generalised %fierio-capillary sclerosis

in a case of congenital syphilis. It is analogous to pri-
mary interstitial néphritis. This type is sometimes spoken
of as toxic goitre, form¥r fruste, thyrctoxicosis or toxie
adenomatosis, as is described by Emil Goetsch (Endocrinology
1922 pp.59-72). "The alveolar epithelium here undergoes
atrophy and regression, and the thyroid intoxication is due
to overaction of the abundant interstitial tissue".

Primary perilobular fibrosis as a secondary change is
extremely common. Retention cysts are common, and haemo-
rrhages may occur. The cysts may be colloid, or a mixture
of colloid and parenchymatous tissue., Such changes may occur
in endemic goitre. A similar fibrosis occurs sometimes
in association with foetal adenomata. These arise from the
embryonic cell masses described by W8lffler. The normal

parenchyma takes no part in their formation. They are most

common at puberty and may ultimately develop into a large
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colloid goiire or many rémain about the size of a lemoh
consisting of sbme twenty or thirfy.small adenomafé.

| Two physiological phases have been described.. In
endemic goitre two pathological types have been described:-
(1) a chronic hypértrophic type in which secretory activity
is marked, and (2) chronic vesicular goitre in which col-
loid storage predominates., In children De Quervain des—
cribes two types of simple goitre corresponding closely
with the two types described by Williamson and Pearse, He
says that in children up to twelve years of age goitre is’
usually diffuse and of a microfollicular type. There is
increase in the number of vesicles and a decrease in the
volume of the vesicles. Between the ages of twelve and
sixteen there may be a disappearance of colloid asgociated
with hyperplasia in the cellular elements, resulting in a
condition that microscopically looks like a case of Graves'
disease. The cells lining the vesicles multiply rapidly,
papillae are formed, and desquamation is considerable. The

vesicles are empty and very irregular. This is tbe par-
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enchymatous goitre — the goitre of puberty. But this is
not the only-type. As De Quervain says (Patholqgical Ane-—-
tomy of Goitre p. 25 A Contribution to the Study of the

- Pathology......) at puberty the microfollicular type may
proceed to colloid increase. The vesicles increase in
size and the cells are cubical or flattened ?9£. As the
age of twenty.is approached the goitre in both types tends
t0 become hodular, the parenchymatous variety being trans-
formed intoc a mass of adenomata, and the diffuse colloid
goitre into a2 mass of colloid nodules from a pea to a mut

in size - the so-called pudding goitre.

o0a



SECTION 5.

Signs, Symptoms, Disgnosis and Classification.

The thyroid gland is intimately connected with the
larynx; hence the most important sign of aithyroid
tumour is that it rises and fells with the iarynx auad
trachea during deglutition (Index of Differential Diag-
nésis - H. PFrench. p. 721). Whilst this is generally
true, and a most important diegnostic feature, there
are certain fellecies that may arise. A cyst of the
subhyoidean region, for example, may present this sign.
Tamours arising either from the larynx or.trachea’méy
siﬁulate thyroid conditions. Malignant growths spring-
ing frbm the pharynx and oesophagus, may readily ﬁé”
‘mistaken for thyroid tumours. 4

Another rare condition that may confuse the diag%v
nosis, as recorded by Wolfenden, (Journal of Laryngology,
1888, p. 99) is tracheal hernie. Sebaceous cysts can
be readily distinguished by pelpation. The rare occurr-
ence of a-dermoid cyst in this region has to be remem-
bered. Some people have faﬁ necks and e fold.of fat
can quite éasily lesd to & wrong disgnosis if dependencé

be placed on mere inspection.



A cyst of the thyreoglossal duct can usually be
differenticted by the fact that its usual lcocation ie
in the mid-line of the neck and higher than the usual
goitre. A lipoms sttached to the thyrcid ceartilage
hes been misteken for an enlarged thyroid. (Berry, Dis.
of Thyroid Gland. pp. 72-104) Enlarged cervicel |
glands, as & rule, do not rise and fall with deglutition,
but, where the enlsrged glands are tuberculsar, adhesions
may give sttachment to the traches and so s participa-
tion in tracheal movements is obtained. On the other
hand sdhesicns mey prevent a thyroid swelling from
rising and falling with deglutiticn. Osler (Montresl
Gen. Hosp. Rep. 1880. pt. l. p. 340.) records a case of
lympho-sarcoma of the deep cervical glands inveolving the
thyroid and simuleting goitre.

Goitres vary considerebly in size. A slight ten-
porary enlergement of the gland occurs in snaemia and in
pregnent women, but it is not sufficiently great to be
considered as a form of goitre. (G.R. Marray. Greens;
Encyclop. 2t. Xxlllenp, 18). Simple parenchymatous
goitre is the commenest veriety in young people. The
endemic variety often begirs in the same way and, 1in
children, the hypertrophy is ususally diffuse and free

from nodules.



At thies stage it is amenable to0 non-sperative treatment,
but when proper treatment is not given the great majority
of cases may undergo changeé ultimately requiring surgicel
interference. (I. Bram, Golter. p. 47) in long stand-
ing cases secondary changes, such as multiple cystic de-
generation and fibrosis may occur. Cystic goitre may
resch a tremendous size, such as those figured by Bruns
and Bilroth. Alibert, {Nosolcgie Naturelle, Paris, 1617,
p 468) describes some peculiar forms of goitre. Cystic
goitres may reach a tremendous size and become pendulous
{(Goitre. De Quervein, p. 65}. The neck may be so dis-
tended that it is quite impoessible to tell by palpation
whether the condition is of thyrecid origin or not.
Large goltres occur sometimes in children but such is not
the rule. The goitre of childhood is usuelly & small
diffuse hypertrophy affecting the isthmus snd both lobes,
thus méintaining more or less the horse-choe shape of the
normal thyroid. Not infrequently the right lobe is more
enlarged than the left. In some instances there is an
enlargement of the right lobe only.

About six months sgo I saw & hypertrophy of the
thyroid confined fo the left lobe, but this is the‘only case
of this kind I have found after an examination of many

thousands of young people.
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In children between five énd ten years of gge, it is not
unusual to find swelling of the thyroid gland limited to
the isthmus. At puberty the hypertrophy is ususally
diffuse and feels homogeneous but in some it is somewhat
granulsar. In this condition it may cause no inconvenience
and may, in some instances, be looked on as a physiologicel
rensction te an increased demand for thyroid secretion, co-
incident with the awskening of sexual life. In sdults o
goitre may he large and csuse little or no inconvenience,
but the liability tc toxic adenome is ever present.
Again in its increasing growth, dyspnoes may arise from
compression of the trachea. Sometimes a goitre passes
beneath the sternum and exerts a constriction on the veins
at the root of the neck, producing in severe cases, the
characteristic "caput medusae" c¢r coils of distended and
tortuous veins. Even in children a certain amount of
venous distension is found in the neck in the region of
the thyroid. In one such case, as it was possible to
pess the thumbs between the manubrium sterni and the
swelling, the condition of the veins was obviously not
due to intra-thoracic goitre. ~ It is possible that the

compression of the veins was due to an enlarged thymus.



Substernal or intras-thorascic goitre is ususlly found
in older patients. They come complaining of hoarseness,
dyspnoea, dysphagia, hesdache, vertigo, tinnitus, and
insomnis. There may be signs of "mechanical goitre
heart". The suprasternal notch is'effaced. The
voice ig thick, gutteral and mufflegd. (Crotti. Thyroid
Gland. p. 143) Phillips, (Thyroid Gland, Crile and
Assoc. pp. 65-98) records a case of intra-thoraciec
goitre that arose from an accessory gland in the med-

- jastinim. As Richardson says, ( The Thyroid and Pars-
thyroid Glands. p. 96) the diasgnosis of goitre of the
accessory glands is attended with great difficulty.
When a goitre is very movable, it may be drawn into the
superiocr mediastinum, where it may remain till expelled
again by forced expiration. At times it is intra-
thoracic whilst at other tines it is in the neck. Such
a condition is described as "diving" goitre, and is
-érequently associated with choking spells. It is

. ﬁost important in suspected intra-thoracic goitre that
an X-ray exsmination be mede. A goitre can be dis-

" tinguished from an aneurysm by the pulsatile character
of the lstter. Fluoroscopic examination should be

" made and photographs taken for future reference.



Nichols points out that an angle can be made out between
the sortic shadow and a substernal.goitre'which he considers
of diagnostic help. (Crile and His Assoc. pp. 109-1395 An
enlarged thymus is usually situated lower than & thyroid
swelling and is trisngular in chape. In the adult an en-
larged thymus is ofﬁgn associasted with exophthalmiec goitre.
glandular development in Hodgkin's disease may confuse the
fluoroscopic picture, but & bleif)gxamination shoglg,clear
up the diasgnosis when there is doubt. Other conditions
that require EEWge distinguished are malignant disease,
osseous tumour of a rib in the thorscic region, and lung
abscess, frneumonia at the apex of_the lung may give a
dense shadow extending to the mediastinum.
odiasnen

In children an skeeess-of symptoms is the characteristic
feature of some. The children often come for treatment on
account of the swelling in the neck - and not because théy
feel ill. gtill this is far from being usual. During the
year 1926 I kept a record of the medical history of every
‘child that came for treatment. In 25% of my cases there
was 8 history of rheumatism. It is rather surprising how
meny of those under treatment for goitre complain of rheumatiem.

I know instances where thyroid extract has cured rheumatism

in.which the salicylatés were of no avail. Sergent (Monde
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med. July 1. 1925. zxzv,., p. 537) edvises thyroid extrzot .
combination with sodium sslicylate. As regards nutrition =
number of the children were subnormal whilst others appeared
in good health. Hirsute deficiency I found in 13% of thosc
who were under treatment. It is remarkable how often the
eyebrows are poorly developed, especially in their outer
thirds. Alopecia and icthyosis occur occasionally. . Fre~
guently I have to advise operation for enlarged tonsils and
adenoids. In others I have found that no progress was
made in the reduction of the goitre till dental caries was
corrected. Vaso-motor disturbances, such as chilblains,
were sometimes complained of, The above symptoms associsted
with slow pulse indicate the hypothyroid state which is
fairly common in the géitre of childhood in this neighbour-
hood. Sometimes a very different type is met with such as
JeJe & boy aged 14 - he is a quiét industrious boy with -
| intelligent but rsther bright eyes. He has & tendency to
open his eyes very wide. There is no exophthalmos and
Stellwmag's sign is absent. He has a habit of twitching
his eyélids repeatedly, although there is no evidence of
eye disease. The palms of his hands are moist. The pulée«
count is 140 per minute. Thé heart sounds are normal,
avo Phere is a slight tremor nntibed;whemxtherarms;are

stretched out and the fiagers separsated.
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No bruit is audible over the goitre which is considerable
in size and has a granular beefy feel sbout it. The
teeth are good and quite regular. This is the type
dlassed by Bram as "puberty hyperplasia”; the symptoms
are those of a mild hyperthyroidism.

Marmurs over the thyroid gland are not usual in
simple goitre. In many cases & factitious murmur can be
produced by slight pressure. Inhereat pulsation occurs
in exopbthalmic goitre and may lead to a diagnosis of
gneurysm as Dalrymple (Journ. Morb, Anat. Lond. 1828. i.
4%-47) and Reynaud (Bull. Soc.;f;ae Paris. 1859 XXXIV.
348-350) have recorded. |

In children dyspnoea is not often the result of an
enlarged thyroid. At the same time where surgical inter-
_ ference 15 reguired in the goitre of childhood, it is
usually on account of dyspnoea. About g year ago a boy
of 13 years of age was brought 10 me by his father. The
complaint was that during sleep this boy had to be wakened
up a8 he seemed on the point of suffocation. This was a
nightly occurrence. On examination I found the nose and
throst normel and there was no evidence of cardiasc or lung
trouble. The thyroid was moderately enlarged and seemed

to be pressing inwards. After a period of treatment with



iodine the symptoms dicacpzared. I have noticed slight
dyspnoes and cysznosic in certain of the goitrous qhildren
when they are suffering from a "cold". The usual csuse

of dyspnoea in go®Ptre is pressure on the trachea. Sudden
oceurrence of dyspunoes may be due to sudden haemorrhsage
into the thyroid gland, oedema glottidis, rupture of a

cyst or abscess into the air passages or it msay come on as
a result of pressure in thyroiditis. In parenchymatous
goitre pressure is usually bilateral as Winslow pointed out
(Observation sur un goitre voluminemse comprisant la trachee

2aris 1816).  The

.

% 1)

artere. Bu del'Athenee de med. and

traches becomes scabbard shaped as can be seen in Kocher's
AN "

drawings {(Langenbeck Archiv. f. Xiln. Chiv. 1883, Vol. XXIX

T

Plate X1). fressure at different levels from opposite sides
mey give the trachea an S-shape, and may force it to twist on
its own vertical axis. Rose of Zurich (Der Krotftod und

Sy

Redicalem der Eropfe. Arch. f. kiln. Chive Vol. xxii) deseribed
changes in the wall of the trachea such as fatty degeneration,

- softening and atrophy. It is doubtful if such changes actunlly
take place. What probably happeried was that the bending of

the trachea casused increased tension on one side of the

trachea and diminished tension on the concave aspect, and so

a false impression might be given as to the state of the

tracheal wall.
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Professor Bruns did not find these fatty changes.

Presgure of a thyroid swelling may damage one or both
recurrent laryngeal nerves. This is more frequent in mal-
ignant than in simple goitre. It is one of the serious
dangers that have 1o be faced in thyroidectomy. These
paralyses may be partial or complete. In complete paralysis
the voice i's suddenly lost and becomes exceedingly hoarse.
In partial paralysis there is very 1ittle alteration in the
voice but the patient is unable to produce a clear resound-
ing cough. Damage to the superior laryngeal nerve with
resulting anaesthesia is not common. "In all progressive
organic lesions of the centres and trunks of the motor
laryngeal nerves the fibres supplying the abductors of the
vocal cords become involved much earlier than do the adduction".
(Simon, Guoted by J.D. Lithgow, Diseases of Nose, Throat
and Ear. A.Logan Turner 1925). Pressure on the cervical
sympathetic nerves is rare except in malignant disease.

When it is present there may be contraction of the pupil

and nerrowing of the palpebral aperture,



~143~

Dysphagia is a complaint that is occasionally made,
If severe it may suggest malignant disease of the eesopha-
gus. Koch reports a case where the dysphagla was S0 severe
that death took place from starvation (Ann. d'mal d'oreille

LIS

et du larynx.Paris. 1881 VII p. 86).

The differentiation of goitre has not yet attained
scientific precision. The various states of thyroid acti-

vity may be tabulated as follows:=-

1. ~Euthyroidism, in which the organ is normally at work.

2. Athyroidism, which indicates complete abeyance of

function.

3. Hypothyroidism, which infers a diminution of action,

4, Hyperthyfoidism, which means an increased activity and

5, Dysthyroidism in reference to abnormal states of se-—

cretion of the thyroid g%&nd.

Athyroidism may be congenital in which case it is spoken

of as cretinism. If acquired as the result of disease it
is described as Myxoedema, It may follow total thyroid-

ectomy in which case it 1s described as cachexicmstrumipriva.
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Infantilism, according to Richardson, (The Thyroid and
Parathyroid Glands p.144) is a term applied when the
thyroid function is partially or completely lost before
puberty. Hastings Gilford (Diff. Diagnosis. H. French.
pp. 188-130) includes under the term infantilism thyroid
and pituitary-deficiehcy conditions, ateleiosis and pro-—
geria. Cretinism is most common where the endemicity of
goitre is high (MeCarrison. Thyroid Gland p. 125);' He
finds 45% of cretins to be goitrous. The chief features
of cretinism are perpetual infancy of body and mind. The
body never attains maturity of growth; the neck is thick
and the face large. The whole body'is short and stunted.
The older the patient, the more striking is the discrepancy
between age and size (Murray Diseases of Thyroid Gland

pt I. p. 91). The skin is dry and puffy, the hair coarse
and scant, the 1limbs short and the abdomen prominent and
the}movements are slow. When asked a question they‘are

slow to respond. I have seen the adult cretin doing simple

housghold duties such as sweeping the floor. Mec Carrison
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describes two types of cretinism occurring in India.
(Thyroid Gland pp. 122-124). The so-called myxoedemat ous.
type is that already described. The other type he calls
mpervous cretinism* (McCarrison Lancet 1908 pt.II. P. 1278)
it is a kind of idiocy associated, not with the ordinary
stigmata of the cretin, but with cerebral spastic diplegia.
Probably the nervous type is commoner in this country than
is usually supposed. In 1913 Langmead (Proc. Royal Soc.
Med. 1913) demonstrated one case of this type. Chagas
(Nouvelle Iconographie de la Salpéirigre 1913 XXVI I)

drew attention to the fact that in infants suffering from
epidemic thyroiditis symptoms of cerebral diplegia were

not uncommon. F.G. Crookshank (Lancet 1917 pt 2 pp.604-
605) stated that he had seen between 20 and 25 cases of
nervous cretinism in England, although he was absent from
this country for a considerable time during the period of
the Great War. A disease that may ea811y be mistaken fby
cretinism is achondroplasia, one form of skeletal dwarfism.

(I have enclosed a photograph I took about two years’ago
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Kitty Duffy. Age 7.

Achondroplasia. Note short arms and legs, relatively
long body. Hand typically trident. Mentally backward
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Helen Prince

Achondroplasia.

Born 12.12.15. -ay.

Head circ. « 21". Overhanging forehead.
Limbs short and podgy. Lordosis very
marked in the lumbar region. The hands
are distinctly trident. Height of child
is 38*%. Mentally she isebackward.
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of a typical case of achondroplasia) = On first sight the
condition might be migstaken for rickets from the tendency
of the 1egé to be bowed. The proportions are of the dachs-
hund pattern with short limbs and relatively long body.

The head is large and round with bulging forehead. The
bridge of the nose is depressed. The abdomen is prominent,
aﬁd this is exaggerated by the tendency to lordosis. The
trident hand is well exemplified in this photograph. Lor-
dosis is very marked in one of my cases. ( Hecen Priveg )
"Yyxoedema" is a term in use for a collection of symptoms
due to loss df function of the thyroid gland occurring éfter
fifteen years of age. (Murray. Diseases of Thyroid Gland pt.l
I. P.20.) The loss of function is the result of a slowly
developing fibrosis. It is more frequent in women then in
men. The onget is gradual and is marked by the character-
istic solid oedema of the subcutaneous tissue. The face
Tines are lost and the lower eyelids are baggy. The skin

is dry, rough, and cold. There is a pink flush in each

¥ Since writing this I have seen Z more cases of Achondro-
plagis in Manchester. 1In one of these cases there was also
evidence of the so-called "Pink Disease".
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cheek but the rest of the face is sallow. The hair is thin
and séanty; and in some cases the head is altogether bald.
The nails are cracked and discoloured. These patients feel
the cold of winter very much, and are much more comfortable
in warm weather., Marked intellectual changes occur in severe
cases., As a rule the temper is placid. Hallucinations are
common, and in advanced cases insanity may follow., MMyxoedema
is really an extreme form of hypothyroidism,

In hyperthyroidism the metabolism is accelerated. The

B,M;R. is high and there is diminished carbohydratg tolerance.
There is a tendency to sweating, palpitation and tachycardia.
The teeth are in good condition, well formed and regular,

The hair is abundant fine and glossy. The hands are moist.

Greves' disease or exophthalmic goitre is a disease marked

by greatly increased metabolism and heightened excitability
of the whole nervous system. Its cardinal symptoms are
tachycardia, exophthalmos, tremor and enlargement of the
thyroid gland occurring in subjects of an average age of

25 years (Plummer Amer, Journ. Med. Sc. 1913 pt. 790-796)
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Sir Bernard Spllsbury (Sudden Death, Practltloner 1917 p.
132) said that exophthalmic goitre occupied an important
position as a disease liable to cause sudden death owing
to secondary disease of the heart muscle, "in fact, death
may occur suddenly with no apparent cause". J. Strickland
Goodall and L. Rogers have established thét sustained
thyrotoxicosis results in definite myocarditis (Lancet,
March 5th 1927 pp.486-488). Fahr found chronic interstitial
inflammation in the myocardium (Centralbl. f. allg. Path.
u. path. Anat. 1916, 27,1.). Goodpasture found acute nec-
rosis of the cardiac muscle (J.A.M.A. 1921, 76, 1545).

Classification,

In 1921 Williams (Williams, Classification of Goitre
Amér.-Journ, Med, Sc. Vol. 161.1921. page 225) classified
gditres in the following way:~ (1) Simple goitre (2) Toxic
G01tre and (2) Exophthalmic goitre, Of toxic goitres toxic
adenoma is the most 1mportant. The symptoms of toxic adenoma
are the symptoms of hyperthyroidism occurring in patients
between %5 years and 60 years of age. Symptoms begin to

appear on an average 14 years after glandular enlargement.
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Exophthalmos does not appear but nervousness , ,,tremor'and
loss of strength may be severe. The-principallpatholbgig
change is secondary regeneration of atrophic parenchyma,
When it is of a diffuse type Goetsch (Endocrinalogy 1922)
describes it as diffuse adenomatosis. Plummer (Collected
Papers of the Mayo Clinic 1925 pp.518-528) says adenoma

and exophthalmic goitre may be present a long time without
- being recognised. He points out that adenoma, whilst the
B.M.R. is not as high as in Graves' disease, maintains a
more steady level than exophthalmic goitre does. The lat-
ter disease is subject to remissions and relapses alternat-
ing one with the other, but each relapse is usually worse
than the preceding one. Exophthalmic goitre has to be dif-
ferentiated from a number of other diseases, such as shell-
shock, hysteria, neurasthenia, paroxysmal tachycardia,pul-

monary tubercu1031s, mania and diabetes mfllitus. Apart

- ~—

S—

from eppreciable exophthalmos and thyroid enlargement there
are certain features of great importance in differential
diagnosis. Heart hurry of over 90 per minute continuous

day and night and not influenced by digitalis is important
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as pointing to Graves® disease. An increased appetitie
with a steady fall in weight is significant. Another im-
rortant feature is the relztive immunity to cinchonism.
Goetsch (E.N.York State Med. Journ. 1918 XVIIT 259) has
devised a test that depends on the fact that in hyperthy-
roidism there is a constitutional hypersensitiveness to
adrenalin. The serum test was devised by Kottmann of
Berne (Kottmann K, Schweiz Med. Wochensh. 1920 p 644) and
it is based on the principles of colloid chemistry. It is
éaid to be of value, although such conditions as malnutrition
and hysteria sometimes yield a positive reaction. Basal
metabolism tests are open to many errors. The Bram quinine
test is simple and safe. The diminished tolerance to car-
bohydrates has led to the hyperglycaemia test bu% it does
not seem very'sétisfactory for purposes of diagnosis,
Israel Bram classifies goitres into four clinical
groups:— (1) Simple goitre (2) Toxic goitre (3) Melignant
goitre and (4) Thyroiditis.
Malignant Goitre is usually a malignant change in a pre-
viously existing goitre. Early diagnosis is difficult. It
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is a peculiar fact that the goitre of Graves!' disease
is practically immune to malignant change. A goitre of -
long standing suddenly begins to grow rapidly. It becomes
more resistant to palpation and adherent to the overlying
skin. It becomes tender to the touch and shooting pains
are complained of. The mass gets harder, and the skin
more swollen and infiltrated., Pressure symptoms appear
soon and affections such as dyspnoea, aphonia and choking
>

may follow.

Thyroiditis is inflammation of the thjyroid gland. Acute

thyroiditis is usually secondary to infection elsewhere or
may occur during an acute infectious disease. Pain is felt
in the region of the gland and chilliness is complained of.
There is & rise in the temperature. Dyspnoea and dysphagia
may appear and symptoms of Graves' disease may supervene,
Suppuration is rare. Inflammation and suppuration may
follow tapping, infection, incision or other thyroid oper-
ation. Chronic thyroiditis is represented by Syphilis and
tuberculous infection. A Wassermann test is valuable in

suspected venereal cases, Subjects of phthisis often have
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enlarged thyroids. It is very doubtful, however, if pri-
mary tuberculosis of the thyroid gland ever occurs.,

The Blood In Goitre.

Blood Changes of a fairly definite character occur in en-

demic goitre. The haemoglobin index is reduced. The number
of the erythrocytes may be subnormal. The leucocyte count
is low, the lymphocyte count is relatively high and the
reduction of polymorphs is very considerable. Eosinophilia
is present and may be very high.' In exophthalmic goitre
there is also a diminution of the polymorphs and an in—
crease of the lymphocytes., Here also there may be eosino-
philia. These blood changes are common to all intoxications
of intestinal origim and@ are by no means specific to thyroid
disorders. As McCarrison says (The Thyroid Gland p.104) the
employment of the "blood picture test" in differentiating
simple goitre from‘typical cases of_Gfif%s' disease js

valueless.

oQa
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SECTION 6.

Treatment of Goitre,

1. Prophylaxis.

The importanée of prophylaétic measures is uﬁi#eréélly
conceded, In 1924 McCarrison (B.M.J. June 7th 1924 pt I p.
989) emphasized the gravity of the physical and mental de-
generation which result from congenital goitre and stated
that as many as 5% of all goitrous mothers were likely to
give birth to cretinous, imbecile, or otherwise defective
children. In Switzerland, according to Goodfellow, (The
Triumph of Iodine, The New Statesman 6,12.24) fifty thousand
cretins are recognisable at sight and cretinoid idiots and
deaf mutes fill the asylums. In 1921 Hotz of Basel spoke
of the great need in his country of prophylactic measures
and made a strong plea for governmental assistance. (Hotz.
G. Schweiz. Ued. W;é;}mschr‘. Basel. 1921.51,1153). In
Americg Jackson rg;eﬁtly stated (Jackson, Arnold S. Med.
Tourn. and Record. 1926 pp. 78-750), that cancer and

tuberculosis combined affected only a small portion of the
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population as‘compared with.the~millions qf the population
suffering from goitre. He also stated that the incidence
of goitre, cretinism, and feeblemindedness was on the in-
crease in the Uhited States. In countries where the in-
cidence is high the question of prophylaxis zt once assumes
a position of national importance.

A, Iodine.

The first instance of preventing goitre on a large
scale was accidental, and in connection with the sheep-
raising industry in Michigan. At a time when the sheep
raising industry in Michigen seemed doomed (Mari@e and
Lenhar&t, C.H. Further Observations on the relation of
Iodine to the Structure of the Thyroid Gland in Sheep, dog
and Ox Archiv. Int. Med. 1909 iii 66) salt deposits were
found in the neighbourhood of the Great I.akes. It was
observed that sheep fed with this salt soon recovered from
their goitre. Marime and Lenhart found that the iodine
content of this salt was high. The following year after

an investigation into the cause of so-called thyroid carci-
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nome in brook trout at Shady Grove, Pemnsylvania, Mar ime
and his colleague (Journ. Exp. Med. 1910 XII 311) and XII
455) concluded that this disease could he prevented by
adding iodine to the féod or water., In the Akron schdols,
Ohio, an opportunity was given to iry preventive treatment
among school children. After a period of sevén months
Kimball reported (Crile and Associates. The Thyroid Gland.
0.P. Kimball, The Prevention of Simple Goitre iﬁ Man.pp.
159-184) that amongst those taking prophylactic iodine no
new case of goitre had occurred during the months under
observation, and of those who had been found with goitre at
the first examination one third of the smaller goitres had
disappeared and another third had considerably improved.

On the other hand, amongst those not taking iodihe, 20% of
those found normal at the first examination were now found
~to have definite goitres. bBaillarger (Enngte sur le goitre
et la crotinisme Bailliere, Paris.1873) had at an earlier
date experimented on pertain school children with iodine

and elthough his results were most satisfactory he did not



continue the treatment. To-day prophylactic measures are
established on a fairly sound basis.

In the prophylaxis of endemic goitre different methods
have been employed. Ohe of the most remarkable experiments
is at present being carried out at Rochester, U.S5.A. by
which iodine in the form of sodium iodide is being arti-
ficially added to the water supply of that town twice yearly
over a period of two or three weeks each time., The amount
of added iodine is small and equals 16.6 1lbs of sodium io-
dide to 25,000,000 (U.S.) gallons of water. There are cer-
tain difficulties in the application of iodine to water
supplies. People drink very variable amounts of water and
so very variable amounts éf iodine are thus ingested. Again
if the amount of iodine in the water is considerable adults
@gpecially those over 40 years of age, will be apt to de-
velop hyperthyroid symptoms. On the other hand if too little
iodine is added the amount may be insufficient to_produce
the desired effect: The economist may grumble at the waste
of iodine since the larger portion of our water is used for

other than drinking purposes. Again the "individualisti® may
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complain at the interferenée with his liberty;‘thinkiné;
no doubt, that the iodine treatment should be iimited to
the actual sufferers. After all the scheme is not so much
curative as preventive in intention. It is an effort to
reach the possible sufferers, in other words, it is an
attempt to prevent the developmeht of goitre in those who
would not escape otherwise. Since it is impossible to dia-
gnose in the case of children and young adults which are
and which are not destined to be affected the experiment
aims at safeguarding the interest of the few by treating
the whole water supply with iodine (Editorial "Indian and
Eastern Druggist" p.68 March 1926). With regard to the
danger of hyperthyroidism Hartsock of Cleveland raised a
warning voice (Journ. Amer. Med. Assoc. May 1lst 1926). Bram
also raised objections to the wholesale use of iodine amqng
adults (Archiv. of Pediatrics. June 1925 p.746). Boothby
(Collécted Papers of the Mayo Clinic and Mayo Foundation
XVI 1924 pp 435-442 "Iodine in Prevention and Treatment of

Goitre") thinks the .arguments usually advanced miss the mark.
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He says the "safety discussion* is so often centred round
the amount of iodine given when the all-important factor is
the presence or absence of adenomatous tissue in the persons
subjected to the iodine. Generally adenoma is not found in
children. The majority of workers consider iodine contra-
indicated in adenoma but there are some who give iodine prior
to operation ip these cases. The older the patient and the
larger the goitre the more 1likely is adenomatous tissue to
be found. This explains why Boothby considers iodisation of
the water supply & less satisfactory method of prophylaxis
than giving iodine directly to school children only. Sir

J. Houston (Medical Officer 24th Jan. 1925 p.41 "Medication
of Water Supplies*) says that as the dose is so ;ery small
the danger is insignificant.

In 1922 the "Swiss Goitre Commission* recommended the
introduction of jodised salt for all (2.5-mg.iodine per kilo.'
salt) and tablets of iodosfarin (1 mg iodine per'tablet) for
211 school children. The dose of fodostarin is one tablet

weekly for prophylaxis., Fellenberg estimated that the iodine
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normally consumed with water and food at Chaux de Fonds, a
district where goitre is rare, was on an average 11.4 ng.
per annum whilst at Signau in the Emmenthal, where there is
much goitre, the annual intake of jiodine was 4.7 mgs. (Fei-
lenberg Th. Biochemische Zeitschrift 1924). The annual con-
sumption of table salt is about 2 kilos hence the intake of
iodine from table salt according to the estimate of the com-
mission would be about 5 mgs. of iodine per annum. The fig-
ure. allowed is low but then 2l lowance has to be made for
jodine received from other sources, JIodised salt has been
widely adopted in New Zeazland, America, and the Austrian
Tyrol. In this country Dr. Wheatby, IM.0.H. Shropshire, has
taken a leading part in the introduction of iodised salt in
his own district (Kenneth Fraser, Deputy M.0.H. Cumberland
*Todine"). Since the introduction of iodised salt Bircher
noticed an increase in the number of cases of toxic goitre
at Auran. Pluﬁmer noted a similar 1ncrease in toxic cases
at Mayo. In a paper read before the Swiss Goitre Commission
(La Prophylaxis du Goitre Rev. Suisse dafHyg. 1922) De Quer-
vain urged that, as he had found the thyroid abnormally
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large in the infant cadavers in the Swiss goitre centres
and since he had found that fully 75% of all children en-
tering school for the first time at Berne had appreciably
enlarged thyroids, é:ophylaxis must begin before the schocl
age. To be effectual he considered that treatment must be-
gin with the mother and this he thought to be practicable
only with icdised salt. Iodised salt as a general prophylac-
tic is only intended to supplement the icdine we get else-~
where and so it is wise {o keep the quantity low. However
it is well to let it be widely known that some of the iodine
preparations of salt on the market contain far too much io-
dine, It has been stated that iodised salt gives a much larger
proportion of the toxic cases than icdostarin does. This may
be due to the slower absorption of iodine in the stearin
tablet form. |

. As has already been said iodostarin as a prophylac%ic
in school children consists of a weekly dose of one to five
milligrammes of jodine in the form of a chocolate pastille.
In the centres of St. Gal}, Berne, and Zurick such treatment -

has reduced the incidence of goitre from 75 to 27.5%.
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Mariﬁg and Kimball in their experiments at Akron used .
sodium iodide. Bram prefers syrup ferri iodi@é. Hunziker
and Wyss (Hunziker H. and Wyss M.V. Schweiz. Med. V%hnschr.
Basel 1922, 52.49) tried one milligramme of potassium io-
dide weekly throughout the year. Iodised biftter scotch is

a pleasant form. Fry of Bristol turns out iodised chocolates.
Hunzikér has suggested (Htnziker H. Cor, Bl..f. Schweiz,
Aerzte Basel 1918, 48. 247) that the use of iodised manure

in regions where goitre is endemic might enrich the vggetables
of the district as regards their iodine content and as a
consequence the disease might be eliminated from the neigh-
bourhood. Fellenberg (Biochemische Zeitschrift. July 1925
Pp.210-224) also reports the results of his work in connection
with iodine. He found that feeding cows with beetroot leaves
enriched with iodine yielded a small but appreciablé in-
crease in the iodine content of the milk. He suggests the
possibility of being able to supply the necessary amount of
iodine required by man in this natural way. Another method,
suggested by Weith, (Weith. Abs.Journ. Amer. Med. Assoc. Nor,

1919.1561) is thet which has been tried in Lausanne. Large
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wide-mouthed bottles containing 20 grzmmes of 10% tinc-
ture of iodine are placed in the class rooms and allowed
to escape into the air which is being constantly aspirated
by the school children. The administration of iodine to
school children may be criticised on account of the ir-
regular manner in which the iodine is supplied and also

on account of the large doses usually administered. Again
there is the inadequacy of a scheme of prophylaxis to one
section only of the population of a goitrous area. It can
be seid in favour of the Swiss method of adding iodine to
salt thet such a scheme is more comprehensive and more
physiological. It has been shown both by Fellenberg and
the New Zealand werkers thet the daily ingestion of iodine
in the food supply of a non-goitrous area is 34.85 Y (that
is, microgrammes of lodine per kilogramme food) whereas in
a goitrous area the iodine intake is on an average about
20.15)/. This gives a difference of 14.70 y . Now the
average deily consumption of salt from all sources is about
6 grammes. The addition of one part of potassium iodide to

250,000 parts salt gives & daily increased lodine supply of
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24\{and this is ample for the endemic areas so far inves-—
tigated. Another point in favour of adding iodine to salt
is the factor of economy. The use of iodine rich manures

to enrich the soil or the giving of iodine to cows and fowls
to enrich their produce is expensive. It has to be remem-
bered too, that commercial salt is an unreliable source of
iodine supply as often it is found to be iodine free. Whilst
the amount of iodine advised by the Swiss Coﬁmission.may be
considered safe and although it is true that the normal
thyroid gland can be subjected to large doses of iodine with
no i1l effects, as 1is evidenced in the treatment of syphilis
with potassium iodide, it has to be reccgnised that the
pathological gland, especially in later adult 1life, is
highly éensitive to iodine. Fortunately the enlarged thy-
roid of the child and adolescent can tolerate doses of iodine
much in excess of its requirements, In fact, Hotz in 1922
declared that the daily intake must reach 700 y'before any
harmful effects on an enlarged thyroid need be anticipated.

In Michigen where Hartsock found so much hyperthyroidism
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following the use of iodised salt the fault lay in the
excéssive amaunt of iodine that was present in the iodised
salt of Michigan, being in fact fifty times more concentra-
ted than thét used in the majority of endemic gentres.

B. A simple means of prevention is the avoidance of en-

demic areas. Crotti describes how the pregnant women of
Valails were wont to leave their homes during pregnancy and
live for a lengthy period in non-endemic districts. In
some cases the baby was left behind for some years in what
was known to be a non-goitrous area (Crotti. The Thyroid
and Th:v'mus p.301).

c. The protection of water supplies is a factor of im-

portance. It has been clearly demonstrated that the in-
troduetion of a pure water supply has been quickly followed
by a reduction in the incidence of goitre in endemic areas.
(McCarrison. Experiment in Goitre Prevention., B.M.J. Sat.
Jan.15. 1927 pp.74.75). Ash attributes the reduction of
the goitre incidence in Derbyshire to the purification and

improvement in the water supplies in that county (Journ. of



-] 65=

State Medicine Nov. 1926 pp.627-640).

D. Diet is a factor of great importance. Eveﬁ in 418—
tricts where there is no deficiency in the soii iodine
many cases of goitre of a sporadic type are found. Ex-
perience among the Jews has convinced me that diet is a
most important factor. The diet of many of the poor chil-—
dren in this area is distressing. Often the parents are
out working all day and a child of twelve to fourteen years
is left in charge to attend school and look after her
younger brothers and sisters. A dinner of white bread and
tea is far from uncommon among our English working class
children. They practically never get a substantial meal
in the poverty stricken homes. Even among the children
receiving free dinners because of extreme poveriy I have

- noticed a disinclination to good vegetable soup whilst
white bread is eaten with avidity. There is, I fear, a
great deal of truth in Saleeby's statement (Iodine and
National Hezlth) "We do not know what we do in our seeming
cleverness. We invent window glass which seems to let

through all the 1ight; we do not notice that the ultra-
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violet is excluded to our detriment or destruction. We
invent water purification systems excluding all manner

of undesirable impurities and do not notice that we have
also excluded the iodine without whichno man can live,

We devise clever milling machinery and prepare beautifuliy
polished rice or white flour and do not notice that the
vitamines and iodine are missing". The importance of the
vitamines has been well demonstrated by McCarrison in his
most recent work on White Rats, in which he describes
(Lancet April 20.1927.pp.916-920) a form of goitre histo-
logically resembling the hyperplasia of Graves! disease
and not due to iodine deficiency. He has also shown, in
his experiments on pigeons, the importance of a well-balanced
"diet in the prevention of thyroid enlargement (B.M.J. 1925
June 13 1065-1069). Believing in the infective nature of
goitre(licCarrison. The Thyroid Gland 1917 pp.104-105) he
advises the protectioh of food from flies, He also thinks
that care should be taken to prevent the handling of food

by goitrous cooks ana gservants of dirty habits, He also

"""
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advises the boilihg»of.dgigkinguﬁater, the imﬁégyemsnt_pf
personal hygiene, the abolition of qesspits and manure heaps
in the proximity of dwelling houses, |
Race. _ .

Fukushima of the Royal University of Tokidlin 1922
found that there was very little goitre among the Japanese.
(F. Jap. Soc. Int. Med. 1921.9.No.5; Jap. Med. World.1922.
2.45.). He estimated that the iodine content of the thyroid
gland in the adult Jap was much higher than the amount in
the European thyroid. The immunity to goitre appears to be
due to the inclusion in their diet of seaweed. (Seaweed
contains 48,000‘Y iodine as compared with .OOZ‘Y iodine in
white bread., The Iodine Contents of Foods, Hercus and
Roberts. Journal of Hygiene March 1927 pp.49-83 III B).
The Japanese enjoy no hereditary immunity (W.0. Keith.Can-
adian Med. Assoc. Journ. Oct. 1926). |

The Indians of the Pacific north.west were found free
from goitre although this malady was quite common among the

Europeans in the neighbourhood. (H.P. Rush and Jones, En-
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docrinology 1925 Vol, 9 pp.372-382). The distinction was
not in racial susceptibility for generally in North America
Indians are aé much affected as others. There is no doubt
that the salmon of which these Indians on the Pacific had
such an abundant supply and of which they ate so much supplied
them with an abundance of iodine and protection from goitre.

In Graves disease, on the other hand, race plays an
important role. Although the Jews a&s the result of their
wise dietetic habits appear to be relatively free from sim-
ple goitre they are particulérly prone to exophthalmic goitre
owing to their high stirung temperament, The Caucaslans are
considered the people most liable to affection whilst the
phlegmatic negro is relatively immune. In this country
Cam§;;11 (Geograph. Distribution of Goitre in School~-Chil-
dren in England and Wales. Journal of Hygiene March 1927
pp.l—ls) believes that there is some correlation between
goitre incidence and deaths from exophthalmic goitre but this
is far from clear.

Strain.

This is another factor of importance in prophylaxis. It
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is noteworthy that many of the goitres seen come on first
about the period of puberty. This is especially true with

" regard to the female sex. There is a very definite relation-
ship between the gonads and the thyroid apparatus. Physi-
cal and mental repose during the menstrual period would do
much, Bram thinks, to lessen the incidence of sﬁoradic gim-~
ple goitre in young females.

Selinger (New York Med., Journ., and Med, Record April
4th 1922) thinks that the increase of goitre in the United
States observed among adolescents is probably due to the
fact that a large number of the female population of this
generation are engaged in business. Greater enefgy demands
are made and this necessitates ihcreased metabolism. More
jodine is needed and if not forthcoming thyroid enlargement
takes place. Factory life in these competitive days is
especially productive of fatigue and cogigquentzz/gnaemia,

with a resultant intestihal toxaemiez and thyroid enlargement.

Drug Treatment.

A. lodine.

Burnt sponges have been used in the treatment of goitre
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from the eapliest times. Roger of Salerno observed the
value of seaweed but it was hot $111 1820 that it became
known that the value of this treatment was dependent on
the iodine present in the seaweed. In this year Coindet,
a Swiss physician, discovered the beneficial effects of
iodine in the treatment of goitre. In 1850 Chatin main-
tained that goitre and cretinism could be prevented by

the administration of small doses of iodine. He found
iodine present in water cress and other plants which were
in use against scrofula, tuberculosis, and endemic goitre.
(Researches on the Occurrence of Iodine in Nature. Thos.
V. Fellenbsrg 1924). So well known did iodine become in
the treatment of goitre that in some endemic areas, as St.
Lager tells us, many of the inhabitants were wont to carry
small flasks of iodine around their necks from which they
refreshed themselves from time to time. To-day both in pro-
phylactic and curative treatment iodine is the most used of

ail known remedies.

In the treatment of simple goitre McCarrison considers
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jodine the most pofent remedy we have ' (The Thjrbid"élan&H1917
p.107). Marimé and Kimball have said that so long as ﬁhé
iodine store}in the thyroid gland is maintazined above 0.1%
no hyperplasia can teke place. (Journ. Amer. Méd. Assoc.
1921, 77.1068). The same preparations‘of iodine are used in
the treatment of simple goitre as have alread& been discussed
under prophylaxis. A useful adjunct to the administratidn of
iodine internally is the external application of an iodine
ointment., Employed alone, ointment is of little service bux
when combined with other more substantial measures it seems
to expedite results. Eor'psycholbgical reasons Crotti (The
Thyroid and Thymus Glands p.307) advises that the thyroid
regioﬁ should be gently rubbed with an iodine ointment for

a period of five to ten minuteé daily.

In ekophthalmic goitre also iodine is sometimes employed.

In 1803 Trousseau accidentally prescribéd iodine instead of
digitalis to a patient with Graves' disease. When he dis-
covered his mistake he hastened off to see the lady expeéting

to find her much worse. Greatly to his surprise he found her
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much better for the iodine treatment. In 1923 Plummer made

a convincing.report on the value 5f iodine in Graves!'! dis-
ezse. In 1924 Plummer and Boothby (Iodire in Exophthalmic
Goitre. Collected Papers of the Mayo Clinic and Foundation
1924 pp.421-424) reported that in 1200 cases of exophthaimic
goitre they had seen no patient made worse but many improved
after treatment with Lugol's solution. In the Mayo clinic
prior tc this date there was an average loss annually of
fifteen patients with Graves' disease prior to operation.

In the nine months following the use of iodine only four deaths
occurred. They tell of the moribund patient with persistent
vomiting and intestinal crisis brought round and in a state

of repose in 24 hours as the result of iodine treatment, an
effect as stertling as that which insulin can produce in
diabetic coma. However, it has to be remembered that the pro-
longed use of iodine does not cure Graves' disease (Collected
Papers of the Mayo Clinic and Foundation XVI 1924 pp.434—448
N. Boothby *Todine in Prevention' and Treatiment of Goitre").

In thyroid adenoma it is generally held that iodine

treatment is unsuitable. However, there are those who use

iodine in adenoma and adenomatosis. In fact Graham considers
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that exophthalmic goitre and adenoma are clinical varieties
of a single disease and that the reaction to iodine is the
same in both. (Exophthalmic Goitre and Toxic Adenoma. Journ.
AM.,A, 1926 Aug. 28 pp.628-£31).

"On the Iodine Question® Kimball gave soﬁe valuable
infcrmation in 1925, (0Q.P. Kimball. Induced Hyperthyroidism.
Journ. A.M.A. Nov. 28, 1925 pp.1709-171Q). During four and
a half years he treated 2659 cases of hyperthyroidism; 309
showed signs of having had the symptoms precipitated or aggra-
vated by iodine. Of these 309 cases, there were 210 in which
the goitres had been of long standing and contained adenoﬁata.
Six patients with nodular goitre had been taking iodised sait;’
thirty-seven had used sodium iodide and the remaining two
hundred and sixty six had been taking io@ine under medicalt
men as sodium iodide, Lugel's solution, or as syrup ferri
jodidi. He concluded that the dosage of iodine. should be
reckoned in milligrammes; the maximum for the adult should be

10 mgms. (which equals 1 of a grain) daily for not over one
‘ménth during which timeethe patient is under close observation,

One tsblet of iodostarin (which is equal to 5 mgs or %2 grain)
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he considers may be given daily throughout alternate months
without causing toxic symptoms but evenvhere caution must be
used. He believes that long standing goitrés should be
treated surgically if hyperthyroidism is present but that the
goitres of yocung adults and adolescents should firsf be tried
under drugs but even here iodine should be thought of in
terms of milligrammes. He states definitely that there is no
danger in the routine prophylaxis in school children by the
weekly administration of 10 mgs of iodine,

B. Thyroid Extract.

Bram believes (Goitre .84) that whilst iodine is ad-
vantageous in endemic goitre thyroid extract and not iodine
serves the purpose in sporadic cases. In puberty hyperplasia
it does not seem to me that either iodine or the dried thy-
roid substance ;;q advisable., In these children tachycardia
is very easily induced, apart from other symptoms and signs
of Jodbasedow (Ueber Jodbasedow Arch. f.klin. chir. Berlin
1910 XXII 1166 Th. Kocher). Tachyéardia due to thyroid ex-
| tract has, however, to be distinguished from rapid heart

action due to other causes. An emotional nervous temperament
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is enough to produce frequency of the heart's action in -
young people. Again paroxysmal tachycardia and‘auficular
fibrillation have to be kept in view before the thyroid
substance is blamed. The onset of sore throat and influ~
enza are frequently associated with a rapid pulse even be-
fore the temperature rises.

In cases of obesity thyroid extract.mﬁst be used
with great care as cardiac degeneration has to be suspected
in these patients. The use of corpus luteum and pancreatiéh
have proved of service in some cases with tachycardia.
Whilst in some respects corpus luteum is antagonistic to
thyroid substance it may have a synergistic action by re-
lieving pelvic dysfunction.

The cutaneous eruptions, articular and muscular pains
repofted by some as a result of thyroid extract, I have never
seen. These symptéms are probably to be referred to the in-
troduction into the organism of an albuminous Suhstance/p{
of animal origin. As the result of his experienqe in the
treatment of 350 cases of goitre Kitchen (Canad. Med. Assoc.

Journ. Aug. 1926) concluded that dessicated thyroid in small
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doses gave a greater number of good results than iadine did.
He found that doses of one to two grains to children daily

produced no untoward effect even when given continuously for

several months.

C. Treatment of Focal Infections.

These infections require to be sought out and treated
(1) Chronic disease in the ear, nose or nésopharynx‘may
cause an enlargement of the thyroid fo continue in spite of
the administration of iodine or thyroid extract. With regard
to the tonsils Bram (Med. Journ. and Record.April 6th, 1927
Pp.442-445) says that it is doubtful whether or not diseased
tonsils élay'an etiological role in siﬁple goitre. He con-
siders however that in Craves' disease, diseased tonsils act
as a contributory factor in the etiology. Still he thinks
diseased tonsils should be removed even though the results
are not very striking as far as the thyroid swelling is con-
cerned. De Quervain (Goitre p.92) gives a warning against
going toco far in the ihvestigation and treatment of focal in-
fections. He refers to a young girl who was slightly hyper-

" thyroidic and died after her sixth focal operation because



the surgeon's curette entered the»meninges duping_ﬁhejcurett_
ing of a real or supposed ethmoidal.sinusitis.

(2) For intestinal disinfection McCarrison advised the use
of thymol in 10 grain doses night and morning as a powder
and teken with a glass of water. He gives warning about
the solvent aciion of fats, oils, alcohol and vinegar. Me
Carrison got good results with soured milk prepared ffom
the bacillus Bulgaricus. Messerfi has slso contributed to
this method of treatment, but the question is still open.
(Miesser?i F. Contribution = 1'étude de l'é%iologie du goitre
endéﬁique. Le traitement du goitre par la disinfection

intestinale continue au benzonaphthol. Rev. Meﬁ. de la

Suisse romande p.4.1918).

(8) Vaccines prepared from intestinal organisms have been
tried. They were successful in curing goitre of_recent,ori— \
gin when injected at weekly intervals in appropri&te doses.,

D.‘ Treatment at the Qlinic M.E.C.

During the years 1925 and 1926 treatment for simple
goitre was given at one of our school clinics. Apart from

children who were elready under treatment at the beginning
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of 1926 a total of 154 boys and girls were admitted for
treatment during the school year. This number was made up
of 15 boys and 139 girls between the ages of five and four—
teen years.

On the first visit to the clinic a complete examination
of the young patient is made. The rate, rhythm and condition
of the heart is noted. Enquiry is made concerning previous
illnesses. The family history is investigated especially as
regards presence or absence of thyroid swelling. An entry
is made of the state of nutrition, of the condition of the
skin and the hair. The gums znd teeth are examined and the
nasopharynx is investigated. Enlarged tonsils and adenoids
are attended to at our special clinic for these cases. Other
focal infections are referred to their appropriate depart-
ments., Where the nutrition is much below average we try to
get the patient to one of the residential schools in connection
with the Education Department of Manchester,

Altogether 9Z children were treated with iodine inter-

nally and externally. For internal use chocolate iodostarin
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~ tablets prepared by Hoffmann La Roche were employed. Each
tablet contains the equivalent of five mgms lodine and is
similar to what is used in the endemic areas in Switzerlang.
It was very seldom we had any complaint about the taking of
these tablets. Some doctors have reported icdine rashes in
their cases Eut this has not been my experience here. During
treatment one girl of eleven years developed styes. Refraction
of the eyes was done and proved that glasses were not required
as both eyes were emmetropic. Focal treatment was given for
the eyes but the styes continued to appear till the iodine was
stopped. After this the eYes were soon well., Iodine was agzin
tried but had to be abandoned altogether. The goitre although
small was nodular and responded badly to every remedy that
was emﬁloyed. In 1922 F. Parkes Weber reported cases of
jodism with facial oedema which responded quickly to adren-
alin (British Journ. Derm. and Syph. 1923 XXXV.169.180).
Snell and Sarim (Lancet April 9th 1927 p.789) reported a
case of idiosyncrasy to iodine that resulted in oedema
glottidis of such severity as to necessitate itracheotomy,

For external application iodex ointment has given mosti

satisfaction. Other preparations of iodine have been tried
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but they proved too irritant and were discontinued.

The children'atteﬁded the clinic at least once a week.
Of the 92 cases taking iodostarin (10 mgs weekly) internally.
and iodex (externally) 42 were cured and 29 much improved.
In some cases the thyroid enlargement disappeared in a few
weeks. In the remaining 22 cases the iodine produced no
reduction in the size of the gland. The diffuse soft goitres
responded quickly and well but the small hard goitres that
had been present from infancy did not do well under iodine.
Cystic goitre 4id not respond to jodine treatment at all.
A very noticeable feature in lodine treatment is the general
impr ovement that takes place in the general health of some
of these children. When they come here for treatment on
account of goitre it has been noticed how poorly nourished,
puny and pale many of them are. After a course of iodine
the& seem to blossom out, improve in appetite, in colour,
and in vigour even though the goitre itself in some cases
shows no improvement.‘ S0 marked has this been in some cases

that it has been felt that the goitre after all was only an
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indication of the iodine deficiency. ‘
Sometimes where iodine failed thyroid subgtance has
proved useful. Treatment is usually begun with { grain
of the dry extract every other day for a week or two.
After this, if there is no contra-indication, the dose is
increased to 4 grain daily for a fortnight. Every fourth
or fifth week the extract is stopped for a week to avoid
cumulative action. Gradually the dose is raised to 3 grain
daily. Larger doses than this (in children under 14 years
of age) are not required in the majority of these hypo-
thyroid cases. Occasionally the extract has had to be
stopped on account of tachycardia with tremor, Rarely
faintness is complained of. In one case excitability and
restlessness were induced. On another occasion sleepless-—
ness occurred but it was uncertain whether or not this was
due to the treatment. With regard to thyroid substance it
vis important to order it in small quantities as when it is
old it is quite useless. Bram (Goitre p.85) says that when
kept it may go bad and produce ptomaine poisoning. Some

individuals are extremely sensitive to dried thyroid. One
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young lady said it made her feel very "jumpy",andwshe cer-
tainly looked it although she seemed to be benefited by
the treatment., It certainly reduced her excessive fat.
Manganese and thyroid substance have been tried and
have proved successful in recent cases. Kaolin also has
been found useful and emulsion of the bacillus lacticus has
been on trial for some time and seems helpful in cases
where neither iodine nor thyroid substance are suitable.
During the year 1926 a special lamp for radiant heat ,
has been in use (200 V.200 W). The child is seated before
the lamp and the neck is made bare. The lamp plays on the
thyroid area for five minutes at a distance of eighteen in-
ches., The eyes are carefully bandaged to prevent any damage
to them., After five minutes' expcsure iodex ointment is
applied as a dressing to the neck and & further exposure for
fifteen minutes is given. At the end of that time much of
the iodex is found to have been absorbed. This £reatment is
repeated daily tili sétisfactony improvement is obtained.
There is no doubt that good results have teen obtained this

way in parenchymatdus goitre. In cystic goitre no cure was



-183=

cbtalned nor even 1mprovement. 'Screeﬁing“with ruby, violet
and amber shades has been tried but the results have not

been convincing. With the lamp treatment in girls about

the age of puberty I sometimes combine pluriglandular therapy
and for this purpose hormotone has proved useful. It is
worth mentioning that in one case where treatment had been
stopped owing to the girl reaching the age 1imit for school
attendance and although the goitre was somewhat improved but
net pured, on examination some months later the enlargement
.was completely gone and the girl felt perfectly well. This \
geems to indicate that light treatment should be stopped |

short of complete cure lest over treetment might_possibly

induce myxoedema to a greater or less degree.

X-Rays and Radium.

X-Rays. In simple goitre medicinal methods of treatment
are usually more applicable than redietion. “One Aiff fculty
in X-Ray treatment is the impossibility of telling to what
‘extent the normal as well as the diseased tissue is des—

troyed. Again simple thyroid enlargement is generally
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compensatory in character hence the destructive effect of
X-Rays may lead to myxoedema ‘The ddnger of causing peri—
thyroid adhesions is perhaps the most serious drawbaek to
this method of'treathent. -

In exophthalmic goitre there are many who cieim good
results following X-ray treatment. W.H. McGuffin (Canad.
lied. Assoc. Journ. Oct. 1926 pp.1182-1187) treats the
milder ambulatory cases with X-rays but the more severe
cases he confines toc bed and treats with radium. One great
advantage in X-ray treatment is that there need be no seriocus
interference with the patient's occupation. This is an im-
portant matter to 2 married man with a family depeﬁdent on
his‘income. MeGuffin gives five minutes exposure, to each
side of the neck once weekly for a period of four weeks.
After this he allows & fortnight's freedom from tfeatment
Then four subsequent exposures are given at weekly intervals,
He may give further exposures at fortnightly 1ntervals if

he considers the basal metabolic rate so demands.' He finds

that it is seldom'thet his patiente get nauseated although
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they may complain of warmth and swelling of the tissues of
the neck, This condition howe#er is trénsient, passing of f
in a few days at the latest. In the very toxic cases there
is sometimes a slight increase in the circulatory and ner-
vous manifestations but these are as a general rule of an
evanescent nature. When X-ray fails McGuffin says radium
usually succeeds and vice versa. The advantagés of Xwray
treatment are considerable. There are no fatalities with
radiation; treatment is painless; it leaves no scar; the
B.M.R. is reduced. It is suitable in cases of malignant re-
currence, Crile (The Thyroid Gland. Crile and his Associ-
ates pp.263-265)‘records a severe case cf cancer of the
thyroid in which he had a very happy result by what he des-
crives as decompression. He made a collar incision over
“the swelling and relieveé the pressure by dividing the peri-
thyroid muscles. Subsequently he closed the skin wound aﬁd
applied X-ray treatment with most excellent results. Qn

the other hand, Mayo records two cases of carcinoma (Med.

Record June 18th 1921) due to X-ray treatment of the neck.

A serious drawback to radiation is the length of time re-
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quired to reduce the toxicity ané complete the treatment,
Again as the result of bad technique an unsightly X-ray
burn may be produced. I have seen teleemgietlasis follow
a2 radium burn, Furthermore, if radiation fails and oper-
ation becomes necessary the surgeon has z much more Aif-
ficult task before him owing tc the perithyroid adhesions
caused by the X—raj treatment. On the other hand Means
and Aub (Archiv. Int, led. 1919 XXIV 645-677) say that

the chance of cure in exophthalmic goitre is as good with
X-reay treaﬁment as with surgery, and in fact radiaticn ié
preferable as the danger of a fatal issue is so much less
with irradiation. Ludin (Centralle f.d. Greuz d. Med.
Chir. 1915 XVIII 205-2%5) made a collection of 208 papers
on X-ray treaﬁment and in summing up the reports he said
that usually with radiation there was a quick reduction in
the pulse rate, that the tremor was reduced and nervous
symptoms relieved and there occurred an almost immediate.
increase in bodj weight. One advantage of radiation is

that in exophthalmic goitre the :nlarged thymus may become
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reduced. Berkman (St. Paul Med. Journ. 1916 XVIII pp.300-
Z0Z) however, summing up the results at the Mayo elinic

says that the results of radiation were gocd at the time

but only gave temporary relief and remissions were common.
C.H. Mayo (Surg. Gymaecol. and Obst., 1921 XXXII pp.209-21Z)
says that generally X-ray treatment was a failure or only
gave temporary benefit and unfortunately added to the dif-
ficulty of the subsequent operation. De Quervain says that
as the result of radiation he has seen necrosis of the skin
and underlying tissues down to the trachea (Goitre De Quer-
vain p.200). There is however, great divergence of opinion
as 1o the value of radietion. Florence A.. Stoney (Cure of
Exophthalmic Goitre with Roe;§g? Rays Lancet 1916 pt.2.p.777)
reports a series of 48 cases of Graves' disease. Of these
seven gave up the treatﬁent too soon to be worthy of consider~
ation. Of the remainder 36 were s¢ much benefited that they
were able to return to ordinary life_énd work, $She found it
took about six months to cure a bad case but milder types

were relieved in a much shorter period. It has to be observed
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however that her treatment was not confined to radiation.
She gave attention to the hygiene and diet. OralzsepSisv
was dealt with and when advisable she removed enlarged ton-
sils and adenoids. Tower and Crile (The Thyroid Gland pp.
223-250) say that whilst X-ray is a simple procedure right
dogsage can only be guessed at. If the dose is sufficient
to kill the thyroid cells they say myxoedema may follow
whilst if it is 1nsﬁfficient to effect this then a relapse
may be exﬁected. Delay in unsuccessful cases leads to seri-
ous secondary changes in the heart, liver and central ner-
vous system.

Whiist there is divergence of opinion on thé relative
merits Qf operation and radiation it would appear that in
certain cases radiation may be a useful adjunct to operation.
Eugene Pool (Annals of Surgery Jan. 1927 New York pp.120-
127) speeking of malignant growth of the thyroid éays that
cancer which is not limited by the capsule of an adenoma is
rarely cured by surgefy and consequently he advises, first,

the removal of the adenoma and ,secondly, irradiation of the
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field already operated on. v
Radium may be said to be gaining ground in the therapy of
hyperplastic goitre. G.W. Mowers (North West. Med. Seattle

1919 18.15Z%) reports excellent results with this method of

TN

treatment. D.Turner (Edin. Med.:33i> 1919 22.,79) has treated
50 cases with benefit in 2ll but one weman who died within

a fortnight of exposure. All the 50 cases were suffering
from definite Graves' disease. Loucks (R.E. Loucks Amer.
Journ. Roentology New York 1921 8.730) says radium is the
treatment of choice but according to McCarrison (Thyroid
Gland p.2%4) the whole subjeét of radiation in goitre is

sub judice.

Electricity. Galvenism and the static current have been

approved of by some. Bram considers galvanism applied once
a week for 10 minutes over the thyroid swelling by meéns of
a moistened sponge a satisfactory supplement to other forms
of treatment. The static main current he gives daily-or

twice or thrice a week according to the case. He considers
that if properly applied electricity is harmless and whilst

in some patients no good may result, in others the period
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of general treatment is considerably shortened.

OQther methods.

Injection of béiling water into the goitre has been re-

conmended by Porter (Journ. Amer. Med. Assoc. 191% pt.2 p.61).
His idea is to produce an aseptic necrosis with eventual re-
abgorption of necrosed elements, This method has been tried
by Mayo and others. The result is a marked oedema and some-
times a fatal issue. Ochsrer employs phenol and boiling
water. Watson (L.E. Watson New York Med. Journ. 1916 103. 791)
has advocated injection of quinine and urea to relieve hyper-
thyroidism. There is no doubt that injection of bbiiing

water is a dangerous procedure.

Injection of Iodine, 20-30 m. of a solution made up of

1 part iodine and 12 prarts ebsolute alcohol was employed by
Sir Felix Simon. Although a2 certain number of successful
results were obtainéd the mortality was high. Dyspnbea

and suffocation may follow the injection. Rose of Zuric%
(Der Kropftod und der Radicalpur des Kropfe$ Arch. f. Klin.
éhir. Vol. XXII) records six deaths on the operating table

B
or very soon after, Seitz (Der Kropftod durch Stimmbundlah-
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mung LangeﬁﬁpckgArphiv, f.vklin.ichir. XXIX I)_tellsnof a
female patient who after the injection of 10 minims tinc-
ture of iodine into her goitre felt first a numbness in her
‘left arm, then she lost her speech and this was followed
within twénty-four hours by convulsions and death;_hDr.
Krieg (Plétzlic#er Tod.durch parenchymatose Injection von
Jodtinct%ur hggé/fibrosen Kropf Mediz. Correspond. Bl.d.
Wurtemb. aerztl Landesver, Stuttgarh 1884 pp.145-149) in-
jected two minims of the tincture of iodine into the neck of
a fifteen year old female cretin and death followed in two

minutes. Perchloride of iron has been used for injection in

cystic geitre but the danger of haemorrhage, ,sepsis and ad-
haesions is very considerable.

Serum therapy is another measure that has been used in hyper-

thyroidism. Serums were administered on the hypothesis that
they are capable of neutralizing the excess of thyroid se-
cretion in the blood and so overcoming the hyperactivity of
the thyroid gland. Moébius used the serum of thyroidectomised

sheep. This preparation he called thyroidin (Moebius O.
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Schmidt's Jah%h. 1886, 210). Lanz tried "rodagen*, the dried
milk of thyroidectomised goats (Lanz.O. Néderlandéﬁéﬁ,Tidschr.
v. Geneesk Amsterdam Feb.24th 1916). S.P, Becke (Inteepstate
Med. Journ. St. Louis 1912 XIX 409-414) injected the nucleo-
proteid of the thyroid gland and also thyroglobulin into
rabbits and used the cytolitic serum from these rabbits in
2000 cases. of hyperthyroidism. Beche (Monthly Cyclopoedia
and Medical Bulletin New Series XVII No.3 19143 reports the
treatment of 3000 cases with 50% cured or greatly improved -
and Z0% to some extent benefited. According to Berry (Sur-
gery of Thyroid Gland Brit. Med. Journ. 1912 pt.l.pp.583-
591) the results are good in early cases but not in real
typical cases of Graves diseass.

Evacuation and drainage are methods only to be resorted to

in cases of suppurative thyroiditis. Thyroiditis may arise
by direct infection, by contiguity from & focus in the thy-
roid vicinity or by the blood stream as happens sometimes

in Mumps, Influenza ahd Scarlet Fever (Lambert Rogers April
ozrd 1927 Lancet pp.868-869). In the Lancet of Jan.29th,

1927 it was reported that at the Lahey clinic out of 2000
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operations on the thyroid only three were for suppurative
thyreoiditis.

Tapping with trocar and canula has been tried in cystic
goitre but it is altogether a questionable procedure.

Thyroid deficiency.

In a thesis on goitre it is necessary to make reference
to the above condition. Apart from the occurrence of cachexia
thyreopriva in the early days of thyroid surgery, even to-
day déficiency is not unknown following surgical interference.
On the other hand in endemic areas conditions of hypothyroi-
dism are common. As the result of degenerative changes in an
enlarged thyroid the healthy tissue may be so encroached upon
that ultimately a condition of ahatomical and functional
deficiency may be found. In Graves' disease 100, apart from
excessive radiation, a change from hyperthyroidism to hypo-
thyroidism may take place of a spontaneous nature. Goitrous
mothers are also apt to give birth to hypothyroid children.

In thyroiad deficiency‘trgatment is required whether that
deficiency be partial or complete, whether it be congenital

as in cretinism or acquired as in myxoedema or following



=194

operative inteeference as in cachexia strumipriva., In
surgical cases the deficiency may only be temporary and
opotherapy required only till compensatory hypertroth‘has
time to take place., As regards cretinism early dlagnosis

is all-important. In order to do a cretin real good you
have to catch him early, (R. Hutchisbn Dis. of Children.
7.280), and if you do so and treat him properly he will
"grow up into a child who is practically indistinguishable
from one healthy and normally developed. If treatment is
not begun till the child is a few years old you are too

late to render effectual help at least as regards mental
development. Hutchison (Index of Treatment p.224) edvises
an initial dose of 3 to 1 grain of the dry thyroid in a
powder or tablet each night. The dose should be gradually
increased up to 5-7 grains daily. In myxoedeme thyroid sub-
stance may be taken as a tablet or liquor thyroid%i may be
used. Some prefer the raw gland lightly fried on’the outside
or ﬁinced and taken with syrup. The liquid extract is said
io be best but the tablet form is most convenient. The patient
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is best in bed when treastment is begun. It has to be
remembered that these patients do not tolerate the treat-
ment as well as healthy individuals do. Regulate the dose
by the body weight and the rate of the pulse. O. Leyton
(Textbook of the Practice of liedicine F.N. Price 1926 p.
449) says in myxoedema the initial dose should be 11 grains
of the dried thyroid three times a day and if this dose doeg
not produce any bad effécts it should be gradually increased
until palpitation, tremor, restlessness or sleepiessness is
manifested. The dose should then be diminished slowly till
the dose is reached at which these symptoms disappear. This
. dose is continued for life. The patient should be advised
to Iead the life of an invalid at least until the optimum
dose of thyrcid is reached. This will probably be about 5
grains daily (George R. Murray. Index of Treatment pp.665-666)
It is well to stop the treatment for short periods from time
to time., Intolerance, it should be remembered, is sometimes
indicated by coryza (MéCarrison Thyroid Gland 1917 p.193).
Attempts have been made from time to time to graft thyroid

tissue on the human subject. Bircher (Das liyxoedema und die
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cretinische Degeneratidn, No.357 Chir., No0.,110.,1888-1890,
Volkm. Kiéin. Vort) was the first to transplant human thy-
roid tissue into the abdominal wall., In 1883 Kocher'and
Bircher demonstrated that transplanfing was a good thera-—
peutic measure. Heteroplasty, the implantation of -animal
thyroid into man, appears to be gquite useless. Good results,
however, have been obtained by homoplasty and autoplasty.
Cristiani H. (Effets therapeutiques de la griffe thyroidienne
chez l'homme. Congres internat. Lisbonn% 1906) advocated the
subcutaneous method of transplanting. This is called grafting
"en semis", As many as twenty five to forty grafts, each

the size of a rice grain, are placed below the skin. Voro-
noff and De Quervain place their grafts in the anatomical
site of the thyroid gland. Kocher places the graft in the
tibia. He insists that the graft must be the same size ex-
actly as thelhole made in the tibia. There must be no dead
space between the graft and the bone. The graft must be
placed in the tibia as‘soon as it is removed from the donor

and it must not be more than twice the size of a cherry stone.
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(Kocher Th Die Schilddrusenplantation ?QCh f. klin. %hir.
t. 87. pt. 1. 1908) The essentlals of the operation are
perfect haemostasis, strict asepsis,’and immediaté imév»
plantation of the graft., The myxoedematous conditién of the
pétient is much against the success of the opetat;on:so it
is wise to submit the patient to a period of intense opo-
therapy before attempting the operation,

Llewellyn Jones Llewellyn in the Prescriber of last
year (PTéscriber Nov., 1926 Vol. XX pp.402-408) referring to
the corfelation of thyroid deficiency with rheumatism in this
country said that in rheumafic children we are faced with a
basal hypothyroidism which entails a general suboxidation and
he lzid emphasis on food acidosis and fatigue acidosis in
determining the onset of acute rheumatism. He suggested that
in these cases thyroid substance should be combined with
salicylates in treatment. |

There is no doubt but that there are many obscure con-—
ditions which are assoc1ated w1th hypothyr01dlsm that respond

to thyroid substance more readily than to any other thera- .

peutic agent.
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The Opérative Treatment of Goitre,

Extirpation of the thyroid giand typifies the supreme
triunmph of the surgeon's art. A4 familiar maledy for thou~-
sands of years and frequently fatal,it was considered an
'inoperable affliction or dispensation of Providenée causing
suffocation, difficulty in swallowing, cardiac difficulty,
and disfigurement (William S. Halsted.Baltimore. John Hop-
kins Hosp. Reports Vol.XIX 1920 pp.71-257). landt was the
first to record a genuine extirpation of a goitre by Albu~-
casis. This operation was done about 940 A.D. (Der Kropf
Geschichgg. u. Extirpation d%%selben, Rusts' Magazin f.d.
gesammte.ﬁeilkunde, berlin, i832 Vol., Z7 pp.320.412. 413).
G.B. Gunther records the first 41 cutting operations per-
formed for the removal in part or in totality of “struma
1ymphati¢a", (Operative Behandlung des Kropfes (Siruma)
Lehre v. d. blutigen operationen am Halses des menschlichen
Kérpers. Leipzig u. Heidelburg 1864 p.369). Foedere (Dic—
tionnaire des gciences méﬁicales Vol .XVIII p.555) says the

operation on the thyroid has even been done by the "ignor-

amus", and intoxicated people have cut away large goitres
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without disaster. Nevertheless Diffenbagﬁ (Die Operation des
Kropfes. Die Operatioﬁ Chirurglée Teipzig 1848 Vol.II. PP.
2Z1-240) in his daj-gaid "the operation for goitre is one

of the most thankless‘and most perilous of undertakings,
which, if not altogether prohibited, should at least be
restricted to certain varieties of the malady." Gross also
(System of Surgery 1864 Vol. 2 p.394) stated that "no honest
‘and sensible surgeon would ever engage in it". Bruberger .
(Ueber die extirpation des XKropfes nebst eineﬁ geheilten
Fall von Total Extirpation einer grossen mit breiter Bagig
aufsitzenden Struma hyperplastica und statistichen Bemer—~
kungen D. Militararztl Zeitschrift Berlin 1876 Jahrg. 5.
P.447) gives the overative story from 1785 to 1876 and des-
cribes what zppears to be the first recorded case of "status
thyreopriva“.‘ Then in 1877 Adolf Suskind's thesis appeared
(Uever die Ex£irpat10n von Strum%r Inaugurallgbiéndlung.
Tébingen). He deals with the treatment by operation from
the end of the eighteenth century up to 1877. He gives
Germany the place of honour. In France, he says; the oper-

ation was most emphatically condemned. In spite of this
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there was a French surgeon of note, Pierre Joseph Desault,
who held views contrary to most of his surgical cbnfr;res

in France on the surgical treatment of goitre, He was pro-
bably the very first to dissect the firmly adherent gland
from the trachea (Observation sur 1'extirpation d'une par-
tie considg}able de la glande thyroide. Journ. de Chirurgie
Paris 1792 t.iii p.Z). In Italy probably the most renowned
surgeon was Luigi Porta. He was the first known surgeon

to ligature both superior and inferior thyroid arteries
(Luigi Porta Della alterazioni pathologische delle arterie
par la ligature e la torsione kilano 1845); In Great Britain
Sir Wm., Blizard (reported by Burns. Observations on the Sur~-
gical Anatomy of the Head and Neck. Edinbufgh 1811 p.202.)
was the first to ligate a thyroid artery with a view to the

. cure of goitre,

| In this country Green is usually credited with the first
excision of a goitre. Holmes operated on a cyst weighing
seven pounds which hung down below the patient's waist.

Heron Wetson (Edin. Med. Journ. 1874 Vol.XIX p.252) however,

was the dominant figure in Britain in regard to thyroid sur—
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ger&gv In the United States the most prominent surgeons on
the thyroid were Nathan Smith, Cooper, Green, and Maury.

In Germany Hedenus of Dresden in 1800, in spite of men like
Richter (who said he never had performed this operation,

and never would) completed in a fairly bloodless manner and
without an anaesthetic an operation on a +thyroid gland of
considerable magnitude. It was really a feat of which Hal-
‘stead speaks highly in contrast to his description of Klein's
*detestable performances". Von Bruns ahd Theo Billroth.were
two of Germany's ablest operators. They did some excellent
work. The significance of Billroth's work is reflected in
the writings of his school. It wes here that von Mickuliez,
Walﬁier, von Eiselsberg and many others gained their experi-
eﬁce. The next surgeon to mention is probably the most notable
figure among thyroid surgeons. When only thiriy-one years
Theodore Kocher succeeded Lucke at Berne. To give any ade--
quate expression of his work would Be difficult. Hore advance
was made in thyroid surgery from 1872 to 188Z than in all
previous years or in fact in all the years subsequent to that

period. This, however, was made possible by the work of
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Lister in this country. In® 188% Kocher published his famous
paper - Ueber Kropfextirpation und ihre Folgen. Arch, f. klin.
chir /t 29 p.59%, 1883 = in which he considered the evil
consequences cof total strumectomy. He standardised the op-
eration of thyroid lobectomy. He died in 1917 having per-
formed about 5000 operations on the thyroid gland. John b,
Pemberton (Present Day Surgical Treatment of Diseases of

the Thyroid Gland Journ. Amer. Med. Assoc. 1925 LXXXV 1882-
1886) after a reference to the adverse criticism of thyroid
operations by Gross goes on toc show how different the position
is towdaj’with a hegard that may be put at less than 0.5%,
thanks to the work of men like Billroth, Kocher, Mikuliez,
Halstead, Mayo and Crile who have developed and standardised
the operative technique to a high pitch of perfection.
"Thanks to the efforts of Billroth and Kocher and to the in-
fluence of the antiseptic trestment of woundé”, said Mikuliec
“the technique of strumectomy has in & short time beén 80
highly perfected that one soon will not heSitaterto perform
solely for cosmetic reasons an operation which Diffenbach

shuddered to contemplate".



The field of thyroid surgery is chiefly limited to the
different forms of hyperthyroidism but operation is sometimes
demanded in simple goitre on account of pressure symptoms.
Most surgeons are agreed that large adénomata should be re-
moved by operation. Toxic symptoms as a rule take years to
appear. In the early stages of toxic goitre operation
gives an excellent prognosis but if operation is delayed till
the myocardium has undergone pathological changes from pro=-
longed toxaemiz the outlook is much more serious. As Parsons
says (Annals of Surgery Jan. 1927 pp.107-115) in adenoma of
the thyroid gland "operztion is the best treatment for all
adenometa and early operetion is essential". A rapidly
growing adenoma should always give 2 suspicion of malignant
disease. If the suspicion is correct the only hope of saving
the patient's life is an early operation before the cancer
penetrates the capsule and affects the surrounding tissues.
Sometimes these adenomatz are of an enormous slze. Robert
B. Drury of Columbus figures one (Ohio State Med. Journ.
March 1927 pp.227-228) of considerable dimensions.hanging

over the left breast and consisting of large multiple adeno-

mata.
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Whilst there is general agreement about aoperation in
edenomata the same cannct be said with regard to the goitre
of Graves' disease. The American physicians are convinced
that the rationale of surgery is entirely wrong, that not
only does surgery not cure the patient but - if it be true
as Crile says, that the thyroid makes 1life worth living -
the removal of the thyroid leaves the patient in a verj
serious state. Doubtless the surgeon is not altogether +to
blame, The dorment attitude of medical men in general has
much to do with the present state of affairs. Even Llewellyn
Barker (New York Med. Journ March 2nd, 1921 p.Z55) confessed
that even after operation sufferers from Graves' disease
rarely regained perfect health and required close medical
supervision for a long time, somet imes for the whole of their
liyes. This shows that operation may not cure the patient,
after he has run the operative hazard. It is admitted that
the operative hazard is not nearly so serious as it was
previous to the use of iodine as 2 preoperative measure.

To-day in hyperthyroid cases before any surgical treatment is
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given & course of iodine is undertaken. Plummer says
(Collected Papers of the Mayo Clinic 1925 pp.473-489)
that the use of Lugol's solution prior to operation has
reduced the surgical mortelity frem 2.5% to 1%. |

As a preliminary measure Yigature of the thyroid arter-

ies is advocated by many surgeons. In 1814 Walther tied
both superior thyroid arteries (Neue Heilart des Kropfes
durch die Unterbindung der obéren Schlagadaren Salzbuch

1817 p.25). Gunther collected 21 cases of ligature of the
superior thyroid arteries resulting in the complete cure of
twc cases, the improvement of fourteen and the death of three
patients. Wolfler advised the ligature of both the superior
" and inferior vessels. Berry (The Thyroid Gland p.242) con-
siders ligature of the inferior thyroid artery a difficult
operation whether done by Velpean's method, or that suggested
by Langenback. Kocher favoured tying three out of the four
vessels. Simultaneous ligature of the four arteries Berry
considers quite as severe an operation as partial thyroidec-
tomy (J. Berry Brit. Med. Journ. 1912 pt.1.pp.583-591).

Ligature of the arteries may be performsd as a preliminary
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test to see what reaction is made. It may be done prior
to operation to limit haemorrhage at the subsequent aper-
ation, However ligature of the vessels is done sometimes
in the hope of producing atrophy in the gland. It is still
the method of choice for vascular goitres of moderate size
and especially is it considered suitable in some cases of
exophthalmic goitre. All four vessels may be tied in vas-

cular goltre without fear provided that the connection be-

tween the gland and the surrounding tissues has:not been
disturbed. Genersally, however, it is enough to ligature

the two inferior arteries, one of the superior vessels and
part of the remaining superior artery. Atrophy does result
but it seems that after a time a retwn to the original con-
dition takes place. In simple non-vascular goitre ligature
as the sole method of treatment ought to be abandoned but

in Graves' disease ligature of the arteries not only causes
é diminution in the size of the goitre bul causes in many
caseé a more or less definite disappearance of the symptoms.

Operation Cases. Whilst it is true as Fahrini says (Surgical

Treatment of Goitre Canad. Med. Assoc. Journ. Oct. 1926
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PP. 1184-1194) that the field of surgery is 1argely Iimited
to the different forms of hyperthyroidism operatlve pro—
cedure is sometimes necessary on account of urgent dyspnoea.
Apart from dyspnoea operative interference isrseldom ad~
visable in the goitre of early life. Apart froﬁ dyspnoea
operation is the best trestment in large cystic thyroids.
Again the presence of large nodules in a géitre shduid sug-
gest operation before toxic symptoms have time to work havoc
in the patient's organs. Operatioﬁ is élso called for in
toxic adenome and malignant disease. |

Pre-~-Operative Care.

Except in urgent cases careful preparation should be
made prior to operation. 'No operation on the thyroid gland
is desirable where the patient has recently suffered from
tonsillitis. A period of rest should be enforced prior to
operation. | | |
Qgggg. The patient on arrival at the hospital is put to bed
Iugol's solution is given in 10 minlm doses three tlmes a

day. Other treatment may be requlred such as dlgitalls,
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strophanthus, or perhaps quinuidine. In hyperthyroidism -
Loeper and Ollivier found borex helpful (Bull Soc. Med.
dthop. Paris 1925 49.724-727). In cases of sleeplessness

it may be necessary to administer veronal. Restlessness

is combated by an ice cap to the heart.

Diet is liberal but vegetarien. Crile urges that plenty

of fluid be given. He advises 3000-7000 cecs. of fluid per
day. Quinine urea mey be tried as a preliminary step to
test the reaction., If there is no reaction then ligature of
the superior arteries may now be safely undertaken. The

day before operation a purgative is given. The fiéld of -
operation is carefully prepared. It is first shaved clean,
then scrubbed up with soap and water. All the greasé is re~-

moved, A one in thirty carbolic acid dressing is now applied.

Anaesthetic.

Different operatoré have different ideas about the
anassthetic; If general anaesthesia is decided upon - and
this is practically essential in children - the anaesthesia
should be light. Crile's method of stealing the gland does

not appear to have found favour with many surgeons. Crile
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believes his method prevents "stage fright".; He gives.
analgesic doses of nitrous oxide and novocain for local
application (B. Synder Thyroid Gland Crile ete. PP . 205~

210). De Quervain uses a 0,57 solution of novocain with

the addition of adrenalin. Local anaesthesia alone has

this advantage that vomiting is less likely to occur after
the operation., There is zlsc less likelihood of bronchitis
and the function of the recurrent laryngeal nerve can be
tested in a conscious patient during the operation. The

local anaesthesia may be maintained by subcutaneous and
subfascial injection alone or the nerve trunks or cervical
roots may be injected as well. The patient should be strapped
to the table. The field of bperation'should be protected by
& "Kocher screen', Some differences of opinion exist among
surgeons as to the best skin incision to make. All agree that
it should be a very free one., Erichsen advises an incision

in the middle line of the neck. Kocher prefers a transverse
curved incision following the folgs of the skin, the 'incision
en cravate" as it is called and this is the one generally

adopted. Berry advocates an oblique incision parallel to
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the inner margin of the sterno-mastoid muscle., The succeed-
ing steps will depend on the operation decided on. An
operation first practised by Jabonlay is called "exoﬁgig -
bexy". In this operation the operator cuts down quickly

on the thyroid and having éxposed it well he dislocates it
through the wound and leaves it exposed to the air, the ob-
ject being to relieve tracheal pressure and at the same time
induce atrophy. It ﬁas the advantage.of being a quick oper-
ation and one not requiring great skill but the danger of

haemorrhage and sepsis condemns it altogether.

Division or Resection of the Isthmus is another operation

first employed for the relief of urgent dyspnoea. Temporary
relief usually follows this comparatively simple operation
but with the healing of the wound the difficulty iﬂ breathing
usually recurs. (Fred. Page Green's Encyclop. pt.23 p.21),.
As a2 matter of fact the operation is based on a false foun-—
dation for the dyspnoea as a rule is due to lateral pressure
and flesttening and not antero-posterior closure. Any relief
that is obtained by this operation is the result of the

general shrinkage of the gland following the escape of col-
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loid from the cut surfaces.

Total extirpation of the thyroid gland is never attempted

now except in malignant disease., To-day all thyroid operations
aim only at a partial removal of the gland. Hemi-thyfoidec—
tomy consists in the removal of one of the lobes, usually
the more obtrusive one. Although a comparatively easy oper-
ation it leads tc¢ lateral displacement of the trachea, in-
volves the destruction of the two parathyroids on one side
and there 1is great danger of injuring the recurrent nerve,
Resection., Mikuliez of Cracow gave this name to an operation
particularly suitable for parenchymatous goitre. (Ueber die
Resection des Kropfes nebst Bermerkungen ueber die Folj%za

‘ §
ustande der Tota;\exstirpation dQé‘Schilddrﬁse Centralblatt,
f.fc"‘hir.‘ Dec. 19th\i885). He separated the right lobe from
its surrounding tissues by means of blunt forceps, tying the
vessels as they appeared. Then he placed double ligatures on
the superior thyroid artery and vein of the right side and
cut through befween his ligatures. Snipping round with his

scissors he freed the bulk of the lobe from the tissue in

front and to the side of the trachea. The pedicle was then
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separated into several parts with blunt scissors and each
part was firmly ligatured. Then the lobe was removed and
the wound closed in the usual way.

Enucleation means the peeling off or the decortication of

ong or several intraglandular nodules., (Crotti Thyroid and
Thymus p.512). This is the usual operation for adenoma,

It is also the operation for cjstic-goitre. It was performed
in 1840 by Luigi Porta (Delle malattie e delle operazioni
della ghiandola tiroidea). Whether solid or cystic these
tumours are usually encapsulated. The surgeon after exposing
the gland cuts down through the thyroid tissue till he
reaches the capsule, tying vessels as he proceeds. The fore-
finger is nowgigployed to go round the adenomatous mass and
free it from the thyroid tissue in which it is embedded.

The nodule is thus removed and after the cavity is dried

out sutures are drawn through its walls closing un this

space completely.

Resection—enucleation. Meny goitres are partly'difqug and

partly nodular. This led Kocher to invent a combined oper-

ation which is partly enucleation and partly resection. This
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he termed resection—enucleation (Correspondenz blatt f.
échwelz Aerzte, Basle, 1889 o- z8). After the "inc1s1on en
cravate" the platysma is divided and the anterior jugular
veins are tied. The inferior thyroid artery on one side is
not ligatured. De Qﬁervain makes ligature of the—inferior
thyroid vessel 2 constant practice in lobectomy., The thyroid
space is now entered, the upper pole of the lobe is réached,
and securely ligatured. The entire lobe is now freed fron
its connections except on its posterior surface. The avoi-
dance of the posterior surface i1s of primary importance.

The lobe is now delivered eilther by means of a 1oo§ of stout
thread passed several times through the lobe or by a Kocher
scoop or better still with the index finger. A melon slice
section is now made and any large nodules that are present
are freed by the index finger and removed with the slice.
The remaining part of the lobe is now reconstructed by a
continuous suture. The prethyroid muscles are reunited,

the platysma stitchedﬁand the'skin sutured. A ?raihagg

tube is inserted for 24 hours.

It is important in these operations to decide ,correctly
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how muéh gland tissue can be reﬁoved without.céusing hypo-
thyroidism., If the tissue is healthy it is generally held
that if not more than three quarters of the gland is removed
no hypothyroid effects will be produced. If, however, the

- tissue is»not healthy it is necessary to be more conservative
in our operation leaving considerably more tissue behind.
sSone operatﬁrs, such as Crile, advise packing the wound with
two gauze strips before ingerting the rubber drain.

In operations on substernal goitre the anaesthesia and
general technique are similar to the above. As a rule the
mass can usually bé elevated from the thorax without diffi~-
culty. The finger may be used to enucleate, The cavity is
then packed with gauze., In some cases cutting the sternal
end of the sterno-mastoid muscle may facilitate the enucle-~
ation.

Hal sted's Oper atvi on.

A collar 'incision is made accurately in a wrinkle of
the neck. The platysma is divided and dissected up with
the skiﬁ flap cafe being teken to avoid the veins., The

lower flap is dissected in the middle line 1o expose the
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manubrial notch. The sterno-hyoid and omo-hyoid muscles are
now gently raised from the sterno~hyoid muscle and retracted
outwards, all veins of any consequence being ligatured. The
r—iﬁ\sternojthyroid is now split with a blunt instrument and re-
tracteé outwards to expose the superior thyroid vessels.
The superior pole can now be hooked forwards by the index
finger. Two clamps are applied near the tip of the gland
and a cut is now made hetween the clamps. The lobe is now
gradually divided towards the trachea. When this is accom-
plished the lobe is rolled inwards, the loose extrinsic cap-
sule is divided and gently sponged backwards with the "Bres-
lan roll" of tightly wound gauze. The vessels are now clamped
well away from the recurrent nerve and the parathyroid glands.
(Halsted does not advocate tying the trunks of the inferior
thyroid vessels). After this the lobe is rolled outwards
and the isthmus is freed from the trachea by a long narrow
blunt dissector. After tying bleeding vessels the isthmus
ig divided. The lobe is now resected from within outwards.
Cut vessels are clamped. Then the stump is stitched up with

fine silk. The little stump of the superior pole is then
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drawn down and transfixed with silk. The wound is. closed
without drainage. |

After the operation the patient is put back to bed in
the semi-recumbent position. For the first few days 6n1y
liquid food is allowed. The patient is encouraged to drink
large quantities of fluid as this helps to ward off acidosis,
A hypodermic injection of morphie is given to induce sleep
and discourage coughing. If a drainage tﬁbe has been in-
serted it ought to be removed at the end of 24 hqurs. If
all is well the sutures are taken out on the third day and
the patient is allowed up on the fourth or fifth day, but if
the operation is for Graves' disease rest is much more pro-
longed.

One of the most dangerous post operative complications
is haemorrhage. This mey be the result of the slipping of
& liéature. Suff@cation may ensue from clot pressure on
the trachea if the'wouﬁd is not rapidly opened and the clot
removed. Light packing afterwards with gauze soaked in
haemostatic serum may be helpful in these circumstances.

Loss of voice is another troublesome condition that
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sometimes occurs. Statistics show from 4 t; 14% of in-
stances of actual injury to the recurrent nerve. The nerve
runs the greatest danger in the classical operation of
hemithyroidectomy as in this operation the nerve is apt to
Be included in ligaturing the lower pole. Loss of voice may
however be the result of tooc much dragging of the nerve when
dislodging the goitre, If there is paralysis or paresis of
the posterior crico*arytenoids the chenge in phonation mey
be slight but it will be found that the patient is unable to
give a clear dry cough. In the bilateral operation it is

a gocd rule to test the voice after resection of one side
before pfoceeding to the resection of the remaining lobe.
The ability to test the voice during the operation is one

of the advantages of aveiding general anaesthesima. Care to
leave plenty of thyroid tissue at the base, the avoidance of
rough manipulation and precision in the application of liga-
tures are the best prophylactic measures for the safeguarding

of the nerves and pérathyroids against subseguent tetany,

loss of voice and pneumonia. -
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There is sométimes considerable shock affé} £hyroidec—
tomy. It is in‘these circumstances that transfﬁsién:may
prove very helpful. As Sample says (The Thyroid Gland,
Crile and Assoc. pp.267-269) "it is the most suchssful
single therapeutic agent at our command®. If sufficient
preoperative care has been tazken and the patient has re-
ceived plenty of fluid’acidosis is not 1likely to occur.

Prognosig:— Crile (Ibid. pp.283-292) reported 1783 thyr-

oidectomies with a mortality of 1.4%. In Switzerland from
1211 to 19215 the fatality rate for 7809 thyrbid operatiﬁns
was 0.66%. The most frequent cause of death in those

Swiss goitres was found to be pneumonia. This indicates
the danger of operating on elderly patients with Bronchial
trouble. Other caugses of death were wound infectlon, haemo-
rrhage, pulmonary embolism and tetany. In childhood.it is
not often thatloperafion is required. When ituis required
in these young people it is usually on account of acute
dyspnoea. In most surgicel goitres it 1is trug that there
once was a2 time in their history when ‘they were non-surgical

and curable without operation. In young persons adenomatous
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Lissue is seldom found in the thyroid, the swelling is
diffuse and fairly soft and altogether very different from
the large degenerated, cystic, nodular, fibrosed and calci-
fied gland of goitrous patients past middle age. Again
Graves' disease is not a local thyroid disease but a general
neuro—endocrine dysfunction in which the thyroid enlar gement
is no more the main factor in the clinical picture than is
splenic hypertrophy the main or only factor in enteric fever,
If exophthalmic goitre received due attention from.the physi-
cian and if simple goitre was trezated in its early stages

the number of cases that come for operation would be very
considerably reduced. It is true as licCarrison says in his
review of Dr. J. Eason's recent took -on Exophthalmic Goitre
that "the measure of our independence of thyroidectomy in
Graves'! disease is a fair measure of our advance in know-

ledge". (R.McCarrison. B.M.J. May 1927 p.963). .

o186}
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SECTION 7.

SUMMARY,

A, Gland FPunction and Dysfunction.

Two distinct phases of physiological éctivify hé&é‘to
be recognised. One is the passive phase of vesiculation,
whereby the excess or reserve of colloid is stored within
the epithelial column. The other phase is that of active
secretion in which a substance different in natﬁre from
the colloid is elaborated by the activity of the thyroid
gland. Two types of endemic goitre have been described
(1) a chronic hypertrophic type in which secretory activity
is marked and (2) a chronic vesicular form in which colloid
storage predominates.

Thyroxin isolated by Kendall and synthetised by Haring-
ton is at least one of the active hormones of the thyroid
gland. There seems to be a.éultiplicity'of funetion in the
thyroid glend. At least four different functions are known.

Graves' disease is not a local thyroid disease but 2
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general neuro-endocrine dysfunction. Operation often fails
to cure exophthalmic goitre. As licCarrison says “the mea-
sure of our independence of thyroidectomy in Graves! disease
is a measure of our advance in the knowledge of the proper
treatment®,

The thyroid, thymus, and parathyroid glands appear to
act in combination. The thyroid is the main organ; the para-
thyroids act as sentineis to thyroid efficliency; the thymus
is the reserve for fat or lymphocytes.

Paton and his co=workers have shown the importance of
the'parathyroid glands in the metabolism of guanidin and the
control of muscle tone. They also believe that the para- .
thyroid glands are implicated in idiopathic tetany.

B. Distribution.

Goitre extends over almost the whole of the inhabited
earth. It is not peculiar to any particular geological

formation.

In England hills seem to play a part in distribution.

In the north of England goitre is associated with the Pennine
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range. On the east side, the goitre incidence in children
is low above the River Tyne, but gradually increases as
Bradford and Leeds are approached. In children the incidence
is higher on the west than on the east. In Manchester and
Preston the incidence in school children is specially high.
gtiner found that the incidence of goifre in school
children in Switzerland bore no relationship to the prevalence
amongst adults. In England Berry drew attention to the cor-
relation between the distribution of goitre amongst adults
and the occurrence of calcareous limestone and sandstone.
The highest endemic centres in this country among children
are also associated with limestone and sandstone.

In England goitre among school children is associated
with the Pennine, Cotswold, and Mendip ranges. This agrees
with the distribution of cardiac rheumatism. The incidence
of both cardiac rheumatism and simple goitre is specially
high in Lancashire. It has been said that cretinism is most
prevalent where'the jncidence of goitre is high (McCarrison).

Aecording to Hercus this is not true for New Zealand. In
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Manchéster there is a considerable incidence of goitre but
cretinism is relatively rafe. (s.M.0. fepdrt for Manéhester
for 1926). Two types of cretinism have been described.
The so=-called myxoedematous type is well known and is chér-
acterised by perpetual infancy of body and mind in well
defined cases. The other type of cretinism, nérvous creti-
nism, as McCarrison calls it, is a kind of idiocy associated
not with the ordinary stigmata of the cretin, but With
cerebral spastic diplegia and tetany. This latter type
occurs widely in India and Brazil but it is not unknown in
this country. |
Achondroplasia is not infrequent in goitrous areas.
Hertoghe believed it to be due to thyroid dysfunction. Vir—
chow and Eherth considered achondroplasia to be a formbof
foétal cretinism. There is a general resemblance between
the two conditions but clinically achondroplasia has quite
digtinct features of its own. - B

C. Soil, Todine and other Factors.

Whatever the causation of simple goitre may be it is

undoubtedly contingent upon some disturbance in the iodine
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supply..

A very definite relationship between the incidence of
goitre and the amount of iodine in the soil has been es-
teblished for New Zealand (Hercus, Benson and Carter) and
parts of Switzerland (v. Fellenberg).

A new type of goitre, not associated with iodine de-
ficiency has been described (McCarrison). The absence of
green vegetables and fruit in a diet conteining over 60%
white flour and less than 20% protein seems important in
the production of this form of goitre. The dominant fea-
ture in this type of goitre is insufficiency of vitamin B.

The soil iodine is clearly an important factor in the
etiology. It is clear that the amount of iodine in the
s0il will determine the amount of iodine in the vegetable
produce in any particuler district. The guantity of iodine
in the vegetables, plants, grass etec. will affect the 10—’
dine content in the dairy produce. This, however, only
applies to those districts where the inhabitants live on
their own produce. It is not applicable to a large town

such as Manchester. The markets in this place are supplied
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from a wide area outside the town. The soil iodine in
Manchester therefore should not affect the goitre inci-
dence here. As a matter of fact the goitre incidence is
highest on the clay; in which the iodine content is high,
and lowest in the glacial sand, in which the iodine con-
tent is low. The goitre incidence is high in Hulme and
Clayton and low in Moston. The social conditions are
good in Moston but this cannot be said of the districts in
which the incidence is high. It seems true that goitre
like rheumatism is more prevalent among the poorer classes,
That the incidence is low among the Jews is clearly due to
the wise dietetic habits that prevail amongst them. The
care, too, that is taken of the pregnant Jewess is not with-
out significance. Heredity and diet are clearly two impor-
tant factors in the etiology of simple goitre. The goitrous
mother is liable to have goitrous or cretinous offspring. I
have found as many as six members of one family affected
with golitre. |

'Beffy, noting the great denudation in.the.highlands of

Scotland and the low incidence of goitre in that region and
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and #Iso observing the prevalence of goitre in the ﬁorth
of England and the relatively abundant vegetation and cal-
careous limestone in that part, concluded that the cause

of goitre was at least associated with the presence of mi-
nute inorganic particles in the water supply. This has not
been proved.

Whilst goitre is thecretically due to iodine deficiency
it is due in practice to a combination of factors. Intes-
tinal toxaemia, fatigue, focal infection, and lack of balance
in the diet have all etiological significance,

McCarrisonts infective ﬁheory has not yet been proved.
Roseﬁs?‘s diplobacillus has not been definitely shown to be
specific in goitre.

The importance of a fat-thyroid-iodine balance in the
diet has been shown by lMcCarrison in his experiments on
pigeons. The effect of feeding pigeons with fgfcal ¢ontami-
nated food has also been shown to be the production of goitre.

McCarrison's conclusions however, with regard to the causation

of goitre in the Gilgit fan have been keenly criticised by



-227-

Hercus and his colleagues. The New Zealand workers suggest
that in this part of India where goitre is endemic deficiency
of iodine is the probable cause.

D. Treatment,

Diet is one of the most important factors for consider-
ation in the treatment of endemic goitre, sporadic goitre,
 and Graves' disease. For prophylaxis there seems no serious
objection to iodised salt provided that care is. taken }o
limit the iodine percentage to that suggested by the Swiss
goitre commission., For school children iodostarin is pro-
bably best for preventive purposes.

In the treatment of endemic goitre iodine is the most
effective drug. In sporadic goitre the best results are ob-
tained with thyroid substance. Thyroid substance is the
treatment par excellence for cretinism and myxoedema. To
obtain results in cretinism early treatment is essential.

Iodine in weekly doses of 10 mgms. is quite safe for
school children. .

Intestinal disinfection with manganese, kaolin, thy-

mol, sour milk, and nephtho benzol do not give striking re-
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sults,

Electricity, X-rays, and radium in the treatment of
goitre are still sub judice. X-rays seem to be helpful in
some cases of exophthalmic goitre but surgeons complain that
X-ray treétment makes é subsequent operation much more dif-
ficult.

Injection with boiling water or iodine is bad treatment;
serum therapy is useless; tapping is risky.

Grafting for cretinism and myxoedema is very uncertain.
Thyroid substance is the only remedy that is réally effective,
In cretinism treatment will be ineffective probably, at least
as regards mental development, if not begun till the child is
a few years old. The effect of thyroid medication in cases )
of spastic diplegia associated with tetany is important in
diagnosis -and prognosis.

Operation for simple goitre in children should only be
done in cases of urgent dyspnoea.

If simple goitre received early and efficient treat-
ment during school life (when many cases first occur) a

large percentage would be cured. Adenoma is rare in child-
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hood. In most surgical goitres it is true that»there once
was a time in their history when they-wefe non-surgical and
curable without operation.

In adenoma of the thyroid gland the only right treat-
ment is operztion and the earlier this is done the better
except in very young patients.

Operation is also demanded in malignant disease of the
thyroid., A rapidly increasing thyroid swelling should, as
a rule, indicate early operation. Cure can only be expected
in early cases.

Cystic goitre is amenable only to operative treatment.
Exophthalmic goitre is not necessarily the portion of the
surgeon. If this disease received adequate attention from
the physician the number of cases of Craves' disease subjec-
‘ted to thyroidectomy would be greatly reduced. Thyroid en-
largement is no more the main factor in the clinical picture
of this disease than is splenic hypertrophy the main or only

factor in enteric fever.

oCo
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CONCLUSIONS.

I have come to the conclusion

1. That goitre is a disease of almost universal distribution
occurring in endemic, sporadic, and epidemic forms and
is in this country largely associated with calcareous
rocks.

2. That the function of the thyroid gland is to produce
a secretion of a complex constitution of which thyroxin
is an essential part,

S That cretinism is & chronic ‘disease arising through de-
ficiency or absence of thyroid secretion and occurring
in two distinct forms.

4, That iodine deficiency is one important factor in the
production of goitre.

5. That toxic infection also plays an important role in
the etiology of some types of goitre,

6. That the Jews owing to their characteristic dietetic
habits enjoy great freedom from simple goitre,

7. That iodine is our sheet anchor both for prevention
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and cure of endemic goitre and in weekly doses of 10

milligrammes is a safe and effective remedy where the
thyroid enlargement is not of long standing.

That thyroid substance is effective in the treatment

of sporadic goitre, and myxoedema, and in cretinism has
a curative effect if commenced at an early age.

That operation is the only correct treatment for adenoma
of the thyroid - and is demanded also in cystic and
malignant disease of the thyroid gland.

000

,,,,
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