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the healthy animal with no pronounced disturbance of the bodily
funetions, that whenever one-fifth or less of the pancreas is left in the
dog it may be weeks before diabetes shows itself, that only when
fifteen-sixteenths of the thyroid are removed may the dog suceumb.

In this enormous reserve of material and force may truly be said to
liec the secret of the continued existenee of living beings. Thus the
mere fact that the greater part of an organ is found wanting by the

anatomist, or replaced by tissue of another nature, is not in itself
absolute evidence that what remains of the organ is funetionless or
incapable of meeting the needs of the organism. So long as any con-
siderable number of what may be termed the specific cells of an organ
are to be determined we must proceed very cautiously in our reason-
ing ; only when the destruetion is absolute or nearly so are we on sure
ground. Contrariwise, if the cells of an organ appear very Bhghtly 2
altered, while we are accustomed to argue that there has been but
little disturbanece of funetion, it is questinnable whether we are justi-
fied in this opinion. So also if an organ like the thyroid be markedly
hypertrophied, that is not in itself proof positive that there is aceom-
panying increased activity and increased internal seeretion. In the
thyroid, for instance, the boundary line between pure hjrpert-rnph'y' :

and overgrowth of adenomatous nature is peculiarly vague. It may
very possibly be that a simple adenoma of a duectless gland continues
to supply an internal secretiom ; it is difficult to imagine that gland
structure of almost perfect l;ypu can be present in the body without
affecting the body at large' Nevertheless we have no muﬁlumvar
evidence that this is the case; hence, it is only after most exact
and extensive histological 1-,t.u«(]:',r that we can advance any very secure
arguments upon the existence of apparent simple hypertrophy, more
especially of the ductless glands. The foree of this statement will be
seen when we come to discuss the bearing of disease of the hypﬂphyalﬂ

cerebri.

Another matter that has to be taken into aceount, one that has unﬁl
now received scant attention, is the existence of vicarious aetivity.
Because one organ is seriously diseased it does not follow that ‘l’-hnﬂ
organism as a whole exhibits disturbances commensurate with the
lesions in that organ ; other parts may vieariously fulfil its functions.
We have the well known example of total extirpation of so important
an organ as the spleen being succeeded for years by good health. Here, |

! It is noteworthy how frequently in attempting to co-ordinate the anatomical
data in the class of diseases now before us we are brought to regard the possibility—

nay, probability—that neoplasms are not functionless (as we are too apt to consider
them), but afford, it may be an abundant, internal secretion.
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know that not until 1889, when Von Mering and Minkeowski in
Germany, and de Dominieis in Italy, published the results of their
researches did the belief in the existence of a pancreatic diabetes
begin to become generalised, but even at the present moment the fact
that two cases, closely resembling each other elinically, may post-
mortem show, the one, extensive pancreatic disturbance, the other®
an apparently healthy panecreas, creates great confusion.

What then are the facts gathered so far as to the relative fre-qaensy
and the nature of the lesions of the panereas which may be associated
with diabetes ?

We have at least three careful studies upon this subject, those of
Hausemann (2), Williamson (3) and Dieckhoff (4), and all demonstrate
that three conditions may be distinguished (1) extensive pancreatic
disease with associated diabetes ; (2) extensive panereatie disease with-
out diabetes; (3) diabetes unassociated with recognisable pancreatic
disease, Hansemann from a careful investigation of the records of the
Pathological Institute and the Augnsta Hospital at Berlin, found that
the first condition (of panereatic disease with diabetes) is more common
than the two others combined. It may be that in Berlin the eonsump-
tion of much beer predisposes to the panecreatic form of the disease, it
may be that the material upon which Hansemann worked was imper-
fect to this extent, that full care was not taken to distinguish between
extensive and extreme destruction of the pancreatie tissue, but it will,
I think, be the experience here, as it was that of Williamson in Eng-
land, and Dieckhoff in Rostock, that advanced pancreatic disease,

associated and unassociated with diabetes, are to be encountered the

one but little more frequently than the other.

This much, howevar, stands out very prominently that where in
diabetes the pancreas is found affected, the morbid process within
the gland is some one or other form of atrophy and destruction
of the gland substance. Most commonly it is a form of periacinous
fibrosis, originating it would seem secondarily to arterio-sclerosis, in
which with thickening of the arterial walls there is malnutrition of
the gland eells, atrophy and, what I have elsewhere termed, replace-
ment tibrosis. Other forms of atrophy and fibrosis have not infre-
quently been observed—simple atrophy, congenital syphilitic fibrosis,
obstruction of the duets with caleuli, dilatation of the ducts and
atrophy of the gland tissue, seirrhous cancer of the pancreas, and I
have found recorded five cases of necrosis, or hmmorrhagic necrosis
(two by Fitz and a third, a case under Drs, Bell and Finley, in my
own experience at the Montreal General Hospital)

There can, therefore, be no question that the pancreatic lesions
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need not manifest itself in the dog. There is no valid reason why
we should not apply these facts to the human being. Henece so long
as a very small proportion of fairly healthy gland tissue is left, we
have a satisfactory explanation why diabetes should not show itself,
even though the major portion of the panecreas exhibits fibroid and
atrophic or neoplastic changes. There are, however, aspects of that
subject not capable of so simple an explanation. [ remember my
friend, Dr. H. D. Rolleston, of St. George’s Hospital, showing to me a
series of sections of the fibroid panereas taken from both diabetic and
non-diabetic cases, from which the only conelusion to be reached was
that a given extent of fibrosis might or might not be associated
with diabetes. Again, Hansemann has ealled attention to cases of
complete replacement of normal pancreas by a diffuse cancerous infil-
tration. He seeks to explain these by the hypothesis already indicated,
that the eells of a primary new growth of a ductless gland may
continue to furnish an internal seeretion. This may or may not be
the case. Where there is primary eancer of the hepatie parenchyma,
the new growth in the liver may be devoid of bile, the secondary
growths are without exception free from bile. A more simple ex-
planation of these and other examples of complete or alinost complete
destruction of the pancreatic glandular tissue is that of compensation,
whether by vicarious function of Brunmer’s and other glands (the
duodenal glands have frequently been found enlarged) or by diminisllﬁd
assimilation or production of sugar.

THE SUPRARENAL BODIES AND ADDISON'S DISEASE.

We meet with an identical series of eases in eonnection with another

organ in which experimentally the existence of an internal secretion

has been fully demonstrated. We may have (1) Addison’s disease

associated with disease of the supra-renal bodies, (2) Addison’s disease

with intact supra-renals, and (3) extensive, if not complete, destrue-.

tion of the supra-renal bodies without the symptoms of Addison’s
disease.

Here as with the panereas in diabetes the affection of the gland in
Addison’s is some form of atrophy or destruction of the specific gland
tissue. Most frequently, I need scarce say, the change is tuberculous
and necrobiotic, resulting in the disappearance of the gland tissue and
its replacement by caseous material. But cases are on record of
simple atrophy, hamorrhagie necrosis and malignant growth of the
bodies associated with or leading to all the symptoms of Addison’s
diszase. In the vast majority of cases both glands are affected, but
eases are on record (I have come across one such) where only one of
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glands like the suprarvenals produce an internal secretion: We must
inevitably admit that the function of such secretion is to affect a chemi-
cal transformation of some substance or substances distributed in other

parts of the body. We must sdmit that when, for example, the supra e
renal bodies are diseased, or removed,some,at least, of the symptomsthat

follow are due to the absence of the internal secretion, or, in other
words, are due to the accumulation in the system of the substance or
substances aeted upon by the internal secretion. The same symptoms ,
must be produced whatever the cause of the accumulation of the Tt
substance or substances, whether by diminution of the internal G

secretion or by excessive production or assimilation of the aforesaid e
substance or substances. When, therefore, a morbid condition, such as ; _,
diabetes or Addison’s disease, which may be cansed by destruction of =
a gland is found to exist without recognisable disease of that gland, X
a very possible explanation of the econdition is what I have termed LAy
relative glandular inadequacy due to exeessive produetion or assimi- _;:.;___ R
lation of the substance acted upon by the internal secretion. I would )
but ask you clearly to picture this, that in diabetes and Addison’s
disease it is not the internal seeretion that canses the symptoms, but, t:-;',
if experimental data are to be trusted, the lack of the same—and that
this lack may be absolute or relative. "
I am far from suggesting that the whole corpus of symptoms will _"_.-'
be the same in both conditions. Thus as Harley and others have 3 3
pointed out where the panereas is atrophied there are profound diges- : 5
tive disturbances not necessarily accompanying diabetes unassociated i T
with pancreatic disease. But I am inclined to think that the cardinal
symptoms in both will elosely resemble each other. b
A few words only are necessary concerning affections of the supra- .:‘1;-'
renal bodies without symptoms of Addison’s disease. If bronzing be '
wi]

required as the one essential symptom then cases of tuberculous
disease of the suprarenal without ‘ Addison’s’ are fairly frequent. :
Addison himself noted this eondition. We must however, it seems to R
me acknowledge with Chvostek (13) and numerous previous observers, .
that bronzing is but one of a group of symptoms even though we be not
prepared to accept Bedford Fenwick's (14) suggestion that bronzing is
especially eonnected with disease of the cortical layer. Leaving this
category out of consideration, cases of extensive atrophie or neoplastie
disturbance of both suprarenals without Addison’s disease are few in
number, far fewer than the cases of extensive pancreatic disease with-
out diabetes, and in general the deseriptions given are not sufficiently
exact to be relied upon. Nevertheless they exist. Greenhow (15)
apparently met with a case of almost complete atrophy withont sym-
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found normal, or but little affected. I can only recall an antopsy
upon a patient of Dr. J. Stewart at the Royal Vietoria Hospital, in
which I found a large cancerous tumour of the pitnitary. Here there
had been a myxcedematous swelling of the hands, and of other regions
to less extent, withont bony overgrowth, and no change was found in
the thyroid. The condition, however, was not sufficiently advanced
to deter Dr. Stewart from diagnosing tamour of the hypophysis. A
somewhat parallel case (of apparent atrophy of the pituitary), in
which the symptoms of myxedema were more marked, is recorded by
Codd (18), but the anatomical details are given very briefly. Simi-
larly we possess no exaet records of atrophic disease of the glands
unassociated with' myxcedema. I ean only point out that it is not
uncommon in the aged who show no signs that can properly be
regarded as myxmedematous—unless senility itself be regarded as
such—to find a condition of very extensive chronie interstitial thy-
roiditis (as it may be termed) with arterio-selerosis, ealeification and
hyaline changes, with retrograde or pseundo-embryonie type of vesieles.
I have come across more than one case of this nature. There can be
no doubt that here the secretory activity of the gland tissue must be
very greatly reduced. If, however, we turn to cases in which by
surgical means the equivalent of complete atrophy, namely, complete
thyroidectomy, has been attained, we then possess abundant evidence
that the thyroid proper may be absent without myxcedema neces-
sarily intervening, and almost as abundant evidenee from the more
recent researches that the alisence of symptoms is connected with
viearious activity on the part of other organs, and especially of the
parathyroids.  These may be regarded either as true accessory

thyroid tissue, or as distinct organs, aceording to the point of view of

the individual. Certainly when the thyroid is funetional they do not
acquire the full characters of thyroid tissue, but similarly there are
often within the healthy organ scattered areas of embryonal tissue.
This can be said with precision, that they are independent masses of
tissue, apparently most elosely related to the thyroid, which are at
times capable of development to, or towards, the adult type of the
gland, and of assuming vicarious funetions. In like manner the
pituitary body can at times undergo very definite compensatory en-
largement. This was first demonstrated ecxperimentally by Rogo-
witsch (19), while Boyee and Beadles more especially have added to
our knowledge of its enlargement in cases of myxedema, eretinism
and cachexia thyreopriva,

An interesting point in this connection, to whmh attention has been
drawn by Rogowitsch, is that the rabbit, from which the thyroid ean
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anatomically presents an equal contrast. There is to be found in
exophthalmie goitre, as Greenfield (23) has shown, and as is now
generally accepted a characteristic hyperplasia of the thyroid paren-
chyma, eomplieated, it may be in later stages, by inereased fibrosis.
The one question of immediate concern here, is whether from this we
can safely deduce that there is accompanying increased internal
secretion. As I have already hinted, I do not think that from
anatomical considerations alone we ean safely make this deduetion.
There is, however, an important fact in favour of such deductions,
namely, the strong likeness between the primary glandular changes
in Graves’ disease and those deseribed by Halsted (24) and others as
occurring in the compensatory hyperplasia of the thyroid after
removal of large portions of the gland ; and if, together with the
anatomieal changes, we consider the favourable effects which so often
follow removal, destruction, or diminution in the blood supply of
portions of the hypertrophied gland in this disease—of operations
which must lessen the internal secretion—it is difficult to arrive at
any other econclusion than that in exophthalmie goitre there is in-
creased internal seeretion, and that this plays a singularly important
part in the development of the symptoms. Whether this be primary
or secondary to lesions of the eentral nervous system—of the restiform
bodies for example, our present anatomical data are insufficient to
decide—as again they are incapable of deciding whether the increased
secretion is altered or unaltered in quality. I may here note that as
Joffroy and Achard (25) have indicated the symptoms of parenchy-

matons and adenomatous goitre are at times curionsly allied to those

of exophthalmie goitre. Indeed, together with Vanderwelde and le
Beeuf, they hold, I think without due cause, that there is nothing
anatomical to distinguish the one condition from the other. That the
one condition may lead to the other is a matter of clinical experience.
As Dr. Shepherd has pointed out to me extirpation of the goitrous

nodules or eysts leads to the almost immediate amelioration of the

symptoms.

The development of exophthalmic goitre without hyperplastic
alteration of the thyroid is a matter concerning which there is little
anatomical evidence. T find one case recorded by Joffroy and Achard
in which the gland was of normal size and, while not normal histo-
logically, presenting nevertheless a series of changes wholly distinet
from Greenfield’s classic description. The vesicles instead of being
small and corrugated, were enormously distended, instead of absence
there was abundance of colloid material, in place of a columnar and
proliferating epithelium, the lining cells were flattened. Not a few






















