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] OBSERVATIONS RESPECTING

oily matter., Still T would not express myself too confi-
dently on this point, as I have found, in the case of birds’
livers, that no cells or celloid particles existed in specimens
which appeared absolutely healthy. Neither does there
appear to be any improbability in the idea that granular
matter, lying in contact with a nucleus, may be employed in
the secretory act, although it is not inclosed in a cell-mem-
brane. Indeed, it has always appeared to me to be a
character of glandular epithelium, that its cells are mingled
with free nuclei and granular matter in varying proportions.
In the kidneys, the salivary and gastric glands, this is very
positively the case, and to a less degree in the liver. I
hesitate, therefore, to affirm what amount of deviation from
the healthy type is implied by an absence or scanty and
low development of cells. Perhaps, as long as the same
relative amounts of nuclei, granular, and oily matter, are
present, there may be no impairment of functional power.
The more we study varieties of organized tissue, the more
we become convinced that vital endowments are not abso-
lutely linked to certain definite structural features. Who
shall assert what shape or form of matter is necessary for
the possession of contractility ?

Degeneration of the pancreas, of such a kind as might be
termed fatty, is the most striking morbid change which I
have met with. It has been observed also by Dr. H. Salter,
whose description of the change, so far as it extends, I can
confirm. The following details of the examination of Case 17
in the table, will convey a good idea of the condition of the
gland in an advanced stage of this form of wasting. The
glandular vesicles or ultimate cavities are entirely destroyed,
no trace of limitary membrane is to be seen; the whole
tissue is reduced to a coarsely lobulated mass, which contains
a large quantity of oily matter. The epithelinm consists of
mere shadowy traces of nuclei, with the smallest amount of
faint, dim, amorphous matter, containing much oil in a finely
divided state. The nuclei do not show a well-marked con-
tour, like normal ones, nor have they refracting contents, nor
nucleoli. Sometimes, as Dr. Salter states, there are abso-
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lutely no nuclei or cells, nothing but amorphous and oily
matter. A gland thus degenerated is of a dirty yellowish
colour, soft, lax, and flabby, and often exhibits some whity
spots upon its surface, which consist of groups of fat-cells.
Similar groups are also present in the interior of the gland,
but it is very clear that the wasting process is quite inde-
pendent of their formation. 1In Case 30, these groups were
numerous, although the glandular tissue in itself was sound.
The atrophic state, described by Rokitansky as depending on
excessive accumulation of fat, bears evidently the same rela-
tion to the one above noticed, as the atrophy of the heart
from fatty encroachment does to the true degeneration
affeeting its muscular fibre. ;

An example of degeneration in an earlier stage is afforded
by Case 19. The pancreas was of firm consistence, and
yellow opaque colour. The glandular cavities were scarcely
to be seen, except in a few spots, but the epithelial masses
retained not unfrequently the shape of the vesicles in which
they had been lodged. The epithelium consisted chiefly of
nuclei, the cell-particles being wasted or stunted; it con-
tained also much oily matter, and appeared itself to be more
abundant than usual. The limitary membrane was destroyed,
m great part at least. The tissue was very opaque, little
altered by acetic acid. Solution of carbonate $f soda dissolved
the epithelium (nuelei and granular matter), leaving only the
oily molecules abundantly diffused through a translucent
mass. I came to the conclusion that the morbid process
consisted in a gradual déperissement of the limitary mem-
brane, the epithelium accumulating and decaying into an
olly mass.

In some specimens, it has appeared to me that the number
of nuclei was excessive in proportion to the amount of
granular matter, whether this were contained in cells or
free. This certainly appears to be an abnormal state, because
it is tolerably certain that the granular matter of glandular
epithelium is the substance by means of which secretion is
effected, whether the secerning act comsist in an actual con-
version of the granular matter into the product, or in a
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filtration through the epithelial layer, or in a resorption
of the latter in exchange for the secretion. A true gland
having the power of preparing a special secretion, in propor-
tion as this abnormal change took place, would approximate
to the condition of the thymus, the spleen, or the Peyerian
and solitary glands, which, though chiefly made up of myriads
of nuclei, yet form no product that differs very notably from
the nutrient blood-plasma.

There is yet another condition of the pancreas which I
am 1nclined to consider morbid, and which is briefly noticed
m the ¢ Manual of Pathology,” p. 576, and in my ‘ Essay on
Fibroid and Allied Degenerations” In this the gland
appears large, of a whity gray pale aspect, and bloodless ; its
lobular arrangement is well marked, and the lobules are
prominent, with intervening depressions. The tissue is firm,
and its feel suggests the idea of its cavities being tensely
filled. In a specimen I recently examined, the smaller end
of the gland was remarkably enlarged, so as to equal almost
the size of the right extremity. There is nothing very
noticeable microscopically in the condition of the epithelium,
it may appear rather stunted, and contain a good deal of
oily matter. Although it is difficult, by means of the micro-
scope, to determine whether or not the quantity of epithelinm
is excessive, yet naked eye observation, in conjunction with
our knowledge of the structure of the organ, enables us to
feel a certainty that the enlargement of the gland must be
owing to an abnormal inerease of the epithelial contents of
its ultimate cavities. Now, in some cases (I will not venture
to say in all) this epithelial accumulation and distension
must be morbid, and coincide with impairment of function.
For if, as is most probable in the healthy state, the epithe-
lium liquefies and produces the secretion, it is clear that its
accumulating so as to distend the gland-cavities must be an
exponent of the circumstance that it is not undergoing the
normal and necessary change. Such accumulation of the
epithelium is met with also in other glands, and constitutes
the essence of some morbid states well known to pathologists.
Thus, the enlarged pale or mottled kidney is found to have
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its tubes more or less distended and obstructed by a bulky
granular epithelial growth. The mammary gland is liable
to have one or more of its lobules distended in the same way,
constituting the chronic mammary tumour. Even the com-
mon sebaceous cysts of the scalp seem to be of the same
family, as they are sometimes lined with thick layers of
accumulated epithelium, or contain the same mingled with
their fatty secretion. Cystic sarcoma of the testis, in its non-
malignant variety, probably belongs to the same class. All
these instances have this circumstance in common, viz., the
abnormal increase of the epithelial contents of gland-cavities,
with impairment of their secretory action.

Of the thirty cases recorded in the table, there are nine
in which the pancreas was found to be considerably
degenerated, (Nos. 1, 4, 6, 13, 15, 16, 17, 25, 26.)  Five
were less diseased, but appeared to be in a somewhat similar
state, or in an earlier stage, (Nos. 2, 8,9,19,30.) In
three there were some peculiar alterations, which shall be
specially noticed, (Nos. 7, 12, 29.) The thirteen remain-
ing were healthy, or nearly so. I propose to examine the
data afforded by the table with respect to the two first
groups.

The ages of the cases constituting the first group vary
from 25 to 87, the mean is 45, or, if the two extreme in-
stances be excluded, it is 41-5. Pancreatic degeneration does
not, therefore, seem to be speecially incidental to advanced
age, but rather to affect middle life.

Sex does not seem to have much influence in the causation
of degeneration of the pancreas. Of the nine seriously
diseased cases, five were females, and four males. This
certainly shows an excess on the side of the female sex,
especially when it is observed that out of the thirty there
are nineteen males to eleven females.

As to coewisting morbid conditions, whether immediately
concerned or not in producing the fatal event :—In one case
there was cancer uteri; in four, there was granular degenera-
tion of the kidneys, associated three times with cirrhotic
disease of the liver, more or less marked ; in one case all the
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other organs were healthy except the liver, which was in that
state termed by Rokitansky, “acute yellow atrophy.” In
another, even at the advanced age of 87, there was no other
notable organic change except enlargement of the heart, and
emphysema of the lungs.” In a third, who had long been in
the habit of tippling moderately, who had suffered from
rheumatism, and who had occasional attacks of delirium
tremens, the organs were fairly healthy, except the heart,
which was very flabby, but not fattily degenerated to any
extent. The body in this last case was more than usually
fat ; in one of the cases with diseased kidney and dropsy,
there was extreme emaciation. In a case of fever with
double pneumonia, where the degeneration was extreme, the
organs were all healthy, but the patient was said to have
been subject some years to epilepsy. .

From these facts it seems to result that there is no
special morbid state at all intimately associated with
pancreatic degeneration, but that some indication or other
will be found to exist of impaired vital power. Cancer,
renal disease, old age, the habit of spirit-drinking, may all
be exponents or causes of the decay. In the last case of
~ advanced degeneration that I have examined, death occurred
from exhaustion, consequent on long-continued and very
severe functional disorder of the stomach. There was a
notable amount of tubercular deposit in the lungs, a fatty
state of the liver, a good deal of degenerative disease of the
mucous membrane of the stomach, and very great emaciation.
Excluding this case, which does not belong to the table, it
is rather remarkable that serofulous disease did not occur
in any of the cases of degenerated pancreas, while it was
present in four of those in which the gland was healthy.

The condition of the mid-region of the stomach, and of
the duodenum, was microscopically examined in all the
series. The former was found healthy in six cases out of
the nine degenerated, and the latter in seven. There seems,
therefore, to be no corelation between disease of the pancreas
and of the duodenum, nor, as far as the evidence goes,
between the former and gastric disease. This is confirmed
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by the result that among thirteen cases of healthy pancreas
there were three in which the stomach, and three in which
the duodenum, were diseased ; the proportion in both groups
being nearly similar.

No symptoms, as far as I have observed, give any
intimation of the existence of even the most advanced
pancreatic degeneration. The fweces, it is possible, may
present some peculiarity, but I have not attempted to
examine them. It seems scarcely conceivable that a gland
so utterly degraded from its healthy condition could prepare
a healthy secretion, but the want of this may be in part
supplemented by the glands of Brunner, which have generally
appeared to me to be fairly sound. The intestinal secretion,
also, has, as ascertained by Bidder and Schmidt, the power
of converting starch into sugar, as the pancreatic fluid does,
so that the non-digestion of starchy matters would be no
neeessary result of the destruction of the pancreas.

Of the five cases moderately degenerated, the ages vary
from 86 to 57 ; the average is 47'4, a higher figure than
where the degeneration was more advanced. Omne only
among them was a female. There is nothing particular
observable in this group with respect to coexisting morbid
conditions, except that in Case 9, where death took place
after an attack of hemiplegia, connected apparently with
hypertrophy of the heart, the patient haying been a great
drunkard up to the time of his death, the pancreas was the
only glandular organ found diseased. The follicles were
not destroyed, but the epithelinm was very wasted and fatty.
The epithelium of the stomach-tubes in the mid-region was
also wasted ; and the duodenum was the seat of nuclear and
granular infiltration. Perhaps these changes were connected
with the pernicious habit in which the patient indulged.

Of the three cases in which peculiar alterations of the
pancreas were found, one (No. 12) appeared to be in some-
what the same state as No. 19, of which details have already
been given. The basement membrane of the glandular
cavities, though not destroyed, was less distinct than usual ;
it was, however, bronght more plainly into view by the
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action of dilute acetic acid or alkali. The epithelium was
very abundant, consisting of numerous muclei and small
celloid particles, and contained a great deal of oil, in the
form of molecules and drops. There did not appear to be
any interstitial formation except some fat. The gland
appeared healthy to the eye, and so did the other organs for
the most part, except the kidneys, which were large, probably
abnormally so, and showed traces of commencing granular
degeneration. T regard the condition as an instance of an
early stage of atrophic change.

In No. 7, there was encephaloid disease of the liver,
which had involved the right half of the pancreas and the
duodenum ; the left extremity of the gland was free, but
mdurated and yellowish, it was not attached to any of the
surrounding parts. The glandular ecavities were very in-
distinet, they were partly obscured by an interstitial granulo-
homogeneous substance, partly, and more in some places
than in others, broken down. Their epithelial contents
were very fatty, but the nuclei were very distinet, and
pretty numerous. The fatty matter had the appearance of
being concrete and solid, and lay imbedded in a material
which was rather homogeneous than granular. The minute
ducts were occasionally seen, appearing rather wasted, but
their epithelial particles still distinct. The conclusion I
came to was that this part of the gland had mnot been
affected directly by the cancerous growth, but had been
irritated by it, and become penetrated by fibrinous exudation.
Rokitansky mentions a similar condition as the result of
chronic inflammation. It is worth remark, that while the
kidneys were for the most part healthy, the lower end of the
right was much indurated, perhaps from the same cause as
the pancreas.

In No. 29, death oceurred chiefly as the result of cirrhosis
of the liver and ascites, there was scarce any other organic
alteration except in the pancreas. This gland was peculiarly
firm, hard, dense, and presented little-of its usnal lobulated
aspect on the surface, though it was very apparent in the
interior, but a number of dead whity spots, which proved to
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be disintegrating fat-masses. There was no unusual amount
of interlobular fibrous tissue, but the layer on the surface
was, 1 think, denser and closer than natural. When
examined in water, the limitary membrane of the gland-
cavities was not so evident as it should. be, but it was
brought into view more distinctly by solution of carbonate of
soda. The epithelium, seen in water, was abundant, its nuclei
were very numerous indeed, and well formed, but they were
mingled with less granular matter than normally, and some
showed a decided tendency to develop short fibres. Very
few celloid particles were present, and those which were
seen were small. The epithelium often formed masses
which, examined carefully by a good daylight, with a one-
eighth inch glass,were seen to be made up of perfect nuclei,with
an homogeneous dim uniting substance imbedding small o1l-
drops. Traces of cell-membranes were seen swrrounding
some of the nuclei. The firmness and density of the
pancreas in this case, I incline to think, depended chiefly
upon the condition of the gland-tissue itself. It is quite
possible (as indeed occurred in this very instance) that a
great degree of contraction of the liver may be produced by
a small amount of fibroid material ; the Glissonian sheaths
not being thickened to any great extent. In the same way
the interstitial fibrous tissue of the pancreatic lobules might
have caused induration by its contraction #ithout appearing
to be notably increased in quantity ; but, as I have said, I
think the other view more probable. Analogy would lead
us, no doubt, to consider the externally similar alterations as
completely identical, but I think it unsafe to follow this
guide too closely. Pathological processes, though having a
general and obvious resemblance to each other, may differ
considerably in their more recondite particulars. Thus, T
believe the cirrhosis of the liver in this instance to have
consisted in an alteration of Glisson’s capsule and its
offsets ; that of the pancreas in an alteration of the epithelium
of the gland-cavities. Both, however, had probably some
common causative condition, which operated differently in
the different organs.
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I conclude this paper with the following remarks :

1. Degenerative disease is evidently of great frequency, and
this fact should never be absent from the mind of the practi-
tioner. In fatty degeneration of the heart, in general emphy-
sema of the lung, in Bright’s disease of the kidneys, in various
morbid conditions of the liver, in wasting of the gastric
mucous membrane, and that of the pancreas as now
described, we have continual instances of it.

2. Degeneration presents two chief varieties ;—in one, there
is simple decay and atrophy of the elements of the tissue, the
débris of which are found to be more or less loaded with eil.
This is the common fatty degeneration as seen in the heart’s
fibres, the arterial coats, the liver, the pancreas, the con-
tracted kidney, the cornea (arcus semilis), and the opaque
white cataractous lens ;—in the other, coincident with or
eausative of the organ’s decay, there is an interstitial growth
of nucleated fibroid tissue. Of this examples are seen in
hepatic cirrhosis, in analogous affections of the testis, in
nuclear infiltration of the gastric mucous membrane and
fibroid thickening of its muscular and other coats, in
Corrigan’s pulmonary cirrhosis, and probably m the so-
called hypertrophy of the brain. The homologous condition
in the kidney is rare, but is sometimes met with. Much
more commonly, however, the exudation in the kidney is not
interstitial, but drains off from the Malpighian tufts forming
casts of the tubes, and at the same time proceeding from the
interwoven plexus, distends the tubes by the formation of a
bulky, often fatty epithelium. Thus is produced the large
mottled kidney, svhich seems to become hypertrophied much
in the same way as a scrofulous lymphatic gland, viz. by a
quantity of fibro-albuminous matter being organized into
low celloid forms. Pulpy degeneration of the synovial
membrane of joints seems to belong to the second variety of
degeneration, as the cartilage and the synovial membrane
are gradually wasted away by the encroachment of the new-
formed material, whose constitution is essentially the same
as that of nucleated fibroid tissue in other parts. The
lowest form which the second variety of degeneration presents
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