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It is not at all necessary for the object of this paper to
give any detailed description of the structure of the mucous
membrane of the stomach., It will be sufficient to refer to
the works of Todd and Bowman, and Kolliker, and to state
that my own ohservations are quite corroborative of the ac-
counts they have given. On two or three points, however,
a few remarks may be made.

I am inclined to agree with Kolliker that, in the normal
condition, there are no glands in the pyloriec region of the
conglomerate kind or resembling a bunch of grapes. Bruch
has stated that he has seen such, and so have I in many

cases ; but I believe the appearance to depend on a morbid
~change, in which partial destruction of some tubes takes
place, while their remains become convoluted and massed
together with adjacent tubes. The low villous prominences
which are almost constant in the pyloric region, and ocea-
sionally exist in the middle, contain a quantity of nucleated
granulous substance, identical with that which is seen in the
villi of the intestine. This is liable to abnormal increase, and
then spreads as an interstitial formation downward among
the tubes. The existence of this nucleated substance beneath
IX.
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the basement membrane of the intestine (large and small)
has not been sufficiently noticed; it must be one of the first
seats of morbid change in inflammation, and we have seen
bacony matter deposited in it. When I commenced my
inquiries into the morbid conditions of the stomach, I was
not aware that “lenticular,” or solitary glands had heen
seen in the mucous membrane. Dr. Todd and Mr. Bowman
make no mention of them in this situation; Kolliker
says, “the lenticular glands certainly do not occur con-
stantly in the stomachs of adults, even if they are possibly
always present in those of children, at least in very many
cases one meets mo trace of them. In others they are
seen to be extremely numerous, covering the whole surface
of the stomach, yet one can hardly forbid the thought that
the diseased conditions of the part, which are always present,
have much to do with their formation.” From not imagining
that they could be normal structures, I termed them simply
“ nuclear deposits,” supposing that they were of new forma-
tion. This is, however, in all probability, not generally true,
or rather it is true only in a restricted measure. In some
animals the solitary glands exist in a very marked manner,
If the mucous membrane of a pig’s stomach be dissected off,
and macerated in dilute muriatic acid, the whole splenic
region will show a prodigious number of dead white, round
or oval, bodies, the size of a pin’s head or a little larger,
lying on the deep surface of the mucous membrane, in which
they are partly imbedded. These consist of masses of
nuclei, with a very little granular matter. In the stomach
of the cat they may easily be displayed in the same way,
but are much sweHen, and lie more completely in the sub-
stance of the mucous membrane; they are not confined to
the splenie, but are seen in the middle and pylorie regions
also. In arabbit’s stomach I could find no trace of solitary
glands. In the stomach of a child, @t. 5, who died of a
severe burn in a few hours, and whose organs appeared to
be all healthy, the glands in question were very nume-
rous. After dissecting off the mucous coat from the mus-
cular, and holding it up before the light, there were seen all
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over the surface a great number of minute translucent spots,
about the size of a pin’s head, in which the mucous membrane
appeared to be deficient, but was not apparently depressed.
When the mucous membrane was placed in dilute hydro-
chloric acid, or in tolerably strong acetic, the translucent spots
were changed, so as to present a dead whitish opacity. They
were most numerous and large in the pyloric region, and
were most apparent on the deep surface; in the splenic
region they were more numerous than in the mid, and were
quite distinct on the inner surface. They consisted almost
entirely of masses of aggregated nuclei. In vertieal sections
these glands were seen lying at the bases of the tubes, and
often extending upwards a good way into the substance of
the mucous membrane. In a female, wet. 23, single, dying
with scrofulous disease and abscess of one ovary, in an
extreme state of emaciation, the stomach was found tole-
rably healthy. On examining the mucous surface, in the
way above described, the same translucent spots were ob-
served, in which the tubes were absent, while their place
was occupied by nuclei and granular matter. In another
female, ®t. 19, dying of disease of the brain, set up by mis-
chief in the ear, the stomach, except some mammaillation in
the mid and pyloric regions, was healthy. In the splenic
region there were a great number of minute pin-hole depres-
sions, well seen on looking at the surface by direct light,
and appearing as translucent spots with transmitted light.
Acetic acid rendered some of these opaque; dilute hydro-
chloric acid scarcely altered them at all. By microscopic
examination it was evident that the tubes were absent in the
situation of the spots, which were, in fact, minute cavities
containing a few nuclear particles and some oily matter. In
the first of these three cases (the child) I think the solitary
glands were in some degree abnormally developed. 1 have
not met with them so readily in the stomachs of other
children of about the same age. The second case shows
the condition in which, I believe, they usually exist in the
healthy adult. The third presents them so atrophied as to
cause a manifest loss of substance in the wall of the stomach.
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It is difficult to fix any exact limit to the healthy develop-
ment of these glands; all I can say is, that I should regard
the gastric tissue as in its most normal and efficient state
when there were but few of these glands (or nuclear masses)
to be met with, and when those that existed did not
encroach materially upon the tubes. It is probable that
there are great individual varieties, that they are naturally
larger and more numerous in some persons than in others.
The 1dea occurs very forcibly to the mind that these solitary
glands, and their groups in the intestine (Peyer’s patches),
have really no use, and fulfil no function in the human
body, but exist in a rudimentary state, in obedience to the
law of unity of type. They may almost be regarded as
portions of undeveloped embryo substance, existing in inverse
ratio to the surrounding specially organised tissues, and with
this view their simple nuclear structure, the same that is so
common in embryonic parts, is very accordant,

It is, T think, very nearly certain that the epithelial con-
tents of the tubes are thrown off during digestion, and form
an important constituent of the gastric juice, probably the
so-called pepsin. The evidence for this view is the follow-
ing :—In some instances the epithelial contents of the tubes
do not extend up to the surface, i. e., do not occupy the
fossulae; while in others they are seen fused into an uniform
mass, with remarkably definite outline which protrudes from
the fossule on the surface, and resembles very much a villus
or papilla. In one specimen I observed, in a vertical section,
a layer of matter, apparently exuded epithelium, covering
the surface, which was continuous beneath, with columns of
epithelial substance rising out of the fossulee. Dr. Beaumont
seems to have noticed these papilliform protrusions of epi-
thelium in the living organ, as he mentions that, on
“applying aliment, or other irritants, to the internal coat of
the stomach, and observing the effect through a magnifying
glass, innumerable lueid points, and very fine nervous or
tascular papille, can be seen arising from the villous mem-
brane, and protruding through the mucous coat, from which
distils a pure, limpid, colourless, slightly viscid fluid.” The



MUCOUS MEMBRANE OF THE STOMACH. 5]

substance of which these papilloid masses are made up is
much more homogeneous than the epithelium of the tubes,
neither cells nor nuclei can be easily seen in it. The epi-
thelial particles seem to fuse together as they are thrown off.
This may serve as an answer to the objection which
Kolliker seems to adduce, viz., that the proper cells of the
tubes are not to be found at all constantly in the layer of
mucus lining the surface. That this is the case I am quite
convinced, for, on examining the stomach of a cat killed
while digestion was going on, I found, on examining the
layer of chyme in immediate contact with the surface, no
trace whatever of any cell structure at all, neither of
columnar nor spheroidal epithelium. In vertical sections
of the mucous membrane there were, however, seen some
masses of altered epithelinm within the fossule, and ready
to exude. On the other had, in the stomach of a man who
died suddenly after a meal, I found the layer of acid mucus
in contact with the surface to consist of abundance of epi-
thelium from the tubes, as well as flakes of columnar
particles. Also, in vertical sections, examined without any
pressure, the surface was seen to be encrusted with a layer
consisting of distinet cells from the tubes. The proceeding
which Lehmann successfully adopted in the preparation of an
artificial gastric juice, viz., scraping the surface of the
mucous membrane with a spatula, and using the expressed
matter, indicates pretty clearly that the contents of the tubes
are poured out in the formation of the natural secretion.
Probably the only difference between different individuals
consists i this, that in some the epithelium liquefies
completely before it exudes, while in others it exudes as
a mass and liquifies more gradually., Though Kolliker
dounbts that the exuding of the epithelium is a constant and
necessary occurrence in digestion, yet he holds that the epi-
thelial contents are all necessary for the formation of gastric
juice. I can corroborate the statement of this excellent
anatomist, that the acid reaction is much more intense in
that part of the stomach where (in the pig) the gastric
glandplar structure is most developed. This corresponds,
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also, with the observation of Messrs. Todd and Bowman,
p. 206, vol. 11, as to the greater digestive powers of the mid
region of the pig’s stomach.

The following observation relative to the condition of the
gastric mucous tissue at birth, seems worth recording. The
stomach of a male infant, who lived only four hours, con-
tained much mucus, of a reddish tint, and markedly acid.
In the splenie region the tubes were not distinguishable in
vertical sections; they were utterly overlaid and obscured
by interstitial nucleated tissue. In the mid region the
tubes were rather more distinct ; there were numerous large
cells of tubular epithelium seen, but the tubes themselves
were very much obscured by interstitial nucleated tissue.
Acetic acid brought the nuclei into view in great numbers.
In the pyloric region the tubes were quite distinet, though
there were here also numerous elongated interstitial nuclei.
The blood in some of the injected capillaries of the villi was
changed into yellow pigment (by the secreted acid). In
this instance we have another illustration of the often ob-
served fact, that the embryonic condition resembles very
much certain diseased states of adult life. The tissue at a
certain part of the ascending scale of development is very
like, in its mere morphetic characters, to the same tissue
when descending the scale of degeneration.

In the tables accompanying this communication, the fol-
lowing deviations from the typically healthy condition are
mentioned :

1. Nuclear masses ; these, as I have stated, are the soli-
tary glands, and it is doubtful what degree of their develop-
ment is to be considered as surpassing the physiological
limit. It seems probable, both from actual observation, and
from the behaviour of the same structures in the intestines,
that they may become hypertrophied, and encroach abnor-
mally upon the proper secreting tissue. Again, it is certain
that they may undergo atrophy, and thus occasion loss of
substance and thinning of the mucous membrane in the
spots they occupy. Sometimes their atrophy seems to, take
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place by a kind of liquefying, so that a cavity is formed
containing a clear fluid and some nuclear corpuscles. In
other instances there is no distinet cavity, though there may
be a depression on the mucous surface, and the mass appears
to degenerate fattily, the wasting corpuscles being mingled
with molecular oily matter, often in large proportion. From
the large, probably hypertrophied masses, there 1s a gradual
transition to the next form of change. It seems worth
while to retain the term “ nuclear masses,”” as it expresses
correctly the constitution of the so called solitary glands,
and, it being clearly understood that they are not actually
abnormal structures, separates them in a marked manner
from the proper secreting tissue.

2. Diffused nuclear formation, in extreme instances, extend
uniformly throughout the mucous membrane. The nuclei
are mingled with more or less granular matter, and the
tubes are more or less atrophied and obscured by the inter-
stitial deposit.

3. Inter-tubular fibroid formation, this is very commonly
associated with the preceding, and consists simply in this,
that the exudation in which the nuclei lie, passes into the
form of a more or less fibroid or homogeneo-fihroid stroma.
In this, elongated or fibre-forming nuclei may sometimes be
seen. The material is very similar to that which thickens
the Glissonian sheaths in some cases of cirrhosis. In some
cases a change takes place in the tubes themselves, such
that they become converted into nucleated substance, similar
to that which swrrounds them. Their epithelial contents
are changed into a granular mass, containing many more
nuclei than in the healthy state, while the homogeneous
wall of the tube wastes and disappears, and so the intra-
tubular nucleated mass blends with the extra-tubular, and
the whole mucous membrane is converted-into an uniform
material loaded with nuclei, In extreme cases the tubes
are utterly atrophied, and the whole thickness of the mucous
membrane 1s occupied by fibroid or granular stuff, in which
some altered remmnants of the tubes may be brought into
view by means of acetic acid. The basement membrane of



8 MORBID CHANGES IN THE

the surface is often absent in parts where there is much
inter-tubular formation, and the nucleated fibroid tissue is
then exposed. It may, however, have been covered in by
the columnar epithelium during life.

4. The tubes appear, in some instances, {o decay spon-
taneously, or, at least, not from the atrophic pressure of new
formed fibroid tissue ; the mucous membrane may then pre-
sent a mere mass of granular and celloid débris, with inter-
spersed fat vesicles and fatty matter,

5. Black pigment may be deposited in the mucous tissue
sometimes In great quantity; it is occasionally within the
tubes, more often between them. It appears in the form of
granules and masses, In other cases yellow pigment is to
be found. Both are to be regarded as proceeding from
altered hematine.

6. Cystic formation is occasionally met with ; it seems to
take place in three ways: (1.) A nuclear mass liquefies, and
leaves a cavity which is occupied by a clear fluid. (2.) While
atrophy of the tubes is taking place, a portion of one becomes
distended into a cystic cavity. (3.) A cyst is produced
(de novo) as a large vesicle, a true new formation,

7. Mammillation is often seen In lesser degrees, and not
unfrequently well marked. It affects especially the pyloric
third or half of the stomach. To obtain a good view of it,
or indeed not to overlook it, it may be absolutely necessary
to wipe off a thickish layer of tenacious adhering mucus. It
seems to be of two kinds, or to be produced in two ways.
One may be called healthy, and appears to depend on some
unusual contraction of the corium of the mucous membrane.
That this may take place is very intelligible from the ecir-
cumstance stated by Middeldorpf, and confirmed by Kolliker
and Briicke, that there exist numerous organic muscular
fibres in this layer. I have observed that this mammillated
appearance is produced in some specimens in a very marked
manner, or, if not entirely produced, rendered much more
striking by immersing the mucous membrane in water, or in
dilute acid, which seems to have a constringing action on
some of the component tissues, probably the corium. The
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other form of mammillation is morbid, and seems to be
essentially connected with fissuring of the mucous membrane,
or local atrophy. The thickness of the mucous layer is
tolerably uniform in the healthy state, but in some cases
when it is dissected off and held up to the light, it is seen
to be much thinner in certain parts than elsewhere. The
glandular layer seems to be, as it were, broken up into
separate portions by fissures running through it. This
condition may exist without any mammillation. A section
made at right angles to the surface across a depression
between two mammillze shows the tubes in that part
shortened, sometimes at the free surface only, some-
times at the deep also. The cause of the shortening seems
to be in many instances the disintegration of a super-
ficially seated nuclear deposit. The notching or depression
thus produced is sometimes so deep as to fissure the mucous
membrane quite down to its corium. In some cases the
notching may be the result of simple atrophy, or superficial
ulcerations, or such cracks as occur in psoriaris of the
skin. The following case is a good example of atrophie
change taking place extensively with partial conservation of
the healthy structure:—A man, t. 57, died from a frac-
ture of the skull. The surface in the splenic region at its
lower part presented numerous spots about the size of a pea,
much more prominent than the intervening surface, and
when held up to the light these spots were seen to be much
less translucent than the intervals. These prominent spots
were more numerous and closer together in the lower part
of the mid-region, at the upper part of which, and in the
pyloric, there was marked mammillation. The tubes were
found to persist, and to be healthy in the prominent parts,
while in the intervening thinner they were very much
atrophied amid an overwhelming infiltration of nuclei, with
circumscribed nuclear deposits at the bases of the tubes. Tt
seems pretty clear that there is a good deal of analogy
between morbid mammillation, the result of organic change,
and the granular condition of a wasted kidney. The mam-

millations and the granulations are the parts where most of
the natural tissue remains.
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8. Gathering up of the lower parts of the tubes in the pyloric
region so as to form a group of convolutions something like
the acini of a conglomerate gland is often observed. 1t is
not quite clear how the change is produced. It seems as if
several tubes lost their upper parts by obliteration, and that
their then remaining portions were drawn together and
convoluted. Tn an extreme instance the groups of convolu-
tions are found lying beneath the mucous surface, surrounded
by fibrous tissue, and manifestly destitute of any outlets. In
these cases the epithelial contents of the tubes are commonly
fatty and wasted.

9. There is much difficulty in determining exactly what
conditions of the epithelium of the tubes are unhealthy. Their
contents are often of a very opaque fatty aspect, especially
in their lower half; but this scarcely seems to be abnormal.
In a few instances I have observed an apparently true fatty
degeneration of the epithelium, the nuclei and cells being
converted into shrunken fatty masses. Not unfrequently
the epithelium appears more or less stunted and atrophied,
or of a less soft, finely mottled aspect, and its cells look
withered and shrunk. In the catarrhal condition it is pretty
cerfain that it 1s not only the epithelium of the surface and
fossule (the columnar), which furnishes the abundant muecus,
but that of the tubes also, which 1s thus diverted from its
proper use. Large cells from the tubes may not uncommonly
be seen imbedded in the tenacious plasma. Sight, however,
is quite inadequate to detect the qualitative changes which
the epithelium in these and other cases undergo.

10. Self digestion, in slighter degrees, is of very common
occurrence, and is invariably confined to or most marked in
the splenic region. The mucous membrane is stained more
or less deeply of a reddish colour, is less thinned, very slippery,
difficult to hold so as to make a section, and semi-translucent,
The tubes appear in some measure wasted, the submucous
white filamentous tissue partly dissolved, and the blood in
the vessels converted into yellow pigment. In much rarer
cases the mucous membrane is destroyed, all except a
slight coating that still remains along some of the vascular
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ramifications which are seen coursing as black streaks on the
white submucous tissue. The nerves and vessels are seen
altered just as when they are treated with strong acetic acid;
their nuclei are rendered very apparent,

11, Small dark red -ecircumscribed spots seen on the
surface of the mucous membrane are manifestly the result of
hemorrhage, or at least of the exudation of heematine. The
microscope shows in these parts an abundance of dark pig-
ment granules. Sometimes in these spots ulceration is
manifestly taking place; the surface is sunk, the basement
membrane gone, the tubes quite lost, and replaced by a
fibroid tissue infiltrated with yellow pigment. With regard
to larger ulcers, such as perforate the walls of the stomach,
I have not been able to observe anything to distinguish
them from other ulcers, or anything that could account for
their origin and progress. The base of the ulcer has ap-
peared of a yellowish-grayish aspect, and some of the
substance forming it has shown nothing but a low fibroid
tissue, with more or less numerous corpuscles and granular
matter, in which lie imbedded fat-cells and remains of
vessels. In one instance there were numerous mould
filaments in the base of a gastric ulcer, and in another
instance in that of a duodenal ulcer; but I do not at all
suppose that these had any essential connexion with the
lesions, The tissues bordering the ulcer have not presented
anything constant or to be specially noticed ; sometimes they
appear tolerably healthy, sometimes they are diseased in the
same way as other distant parts, somefimes they are the
seat of blood congestion, but this is not often the case.
Ulceration, I believe, is essentially dependent on that which
we cannot see ; viz., a certain quality of the exudation, and
a certain alteration of the nutrition of the tissue affected.
It may, I think, be pretty safely asserted that examination
of an extending ulcer of the cornea would show no pecu-
harity that could account for the progressive decay, and
absorption of the texture. When Yeparation is taking place,
both the aided and unaided eye can see something of the
process that is going on, but the destructive action is only
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apparent by its results. When we understand the nature of
the assimilative power, we shall understand also that of the
ulcerative. The following highly interesting case, for which
I am indebted to Dr. Bristowe, seems to me to have some
bearing on the mode in which ulceration oceurs :

“A girl, et. 12, died at a late period of typhoid fever, from
copious intestinal hemorrhage. She was extremely ema-
ciated. There was hepatization and purulent infiltration of
a large portion of the left lung. The lower part of the
ileum presented numerons ulcers. But the most extensive
destruction of mucous membrane existed in the colon,
especially in the cecum and ascending portion. From this
part hemorrhage had taken place. The mucous membrane
of the stomach had a peculiar appearance. It presented a
very considerable number of depressions of a roundish, oval,
polygonal, or very irregular shape, the area of which varied
between that of a silver penny, and a quarter of that size,
They appeared to be produced by atrophy of the mucous and
submucous tissues. They were generally somewhat paler
than the surrounding healthy membrane, and many were
studded with black points, apparently discoloured vessels.
The black spots, though most numerous in the depressions,
were by no means confined to them. The morbid appear-
ance was observed over nearly the whole stomach, but was
deficient for an inch or two near the pylorus, and was perhaps
most distinct between the cardiac and pyloric extremities.
Not far from the pylorus was an irregular depression of the
largest size, having all the characters above described, except
that in its centre was a small oval darker-coloured pit in
which the mucous membrane appeared to be deficient, It
had the appearance of a contracting and imperfectly healed
superficial ulcer, and the thinner mucous membrane round
it was thrown into delicate scarcely visible folds.” In the
specimen which Dr. Bristowe kindly sent me the general
surface was pale, the margins of the spots were rounded over
smoothly, and not sharp cut, The spots were manifestly
depressed, and the tissue was more translucent in them than
elsewhere. On examination of vertical sections, the tubes
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of the mucous membrane were found perfectly healthy; but
in the depressions they were destroyed, their place was
occupied by mere granular débris and oily matter, and the
basement line of the surface was lost. There was no par-
ticular change in the submucous tissue. The healthy tubular
tissue passed rather abruptly into the disintegrating, and
there was no deposit or morbid formation of any kind in
the parts affected. It was true and simple disintegration
and perishing. No injected vessels were seen by the mi-
croscope, nor any pigmentary deposits as from exuded
h@ematine. The morbid condition in this case was the result,
I believe, of extremely depressed organic power. The
nutrition of the gastric mucous membrane, in particular
spots, failed, and the tissue passed into a state of decay, it
might almost be said, of sloughing. This was not identical
with uleeration, but it verged mearly upon it, and had life
been prolonged, would doubtless have passed into it ; indeed,
in the large depression near the pylorus, ulceration seemed
actually to have occurred. The case may be regarded as a
transitional instance between sloughing and ulceration, and
illustrates both processes. Inflammation, it seems certain,
had nothing to do with it,

12. The mucus which covers the surface of the stomach in
gastric catarrh is generally very tenacious, adheres with
remarkable pertinacity to the membrane, is neutral or slightly
acid, and consists of an homogeneous-granulous fluid, im-
bedding very numerous columnar epithelial particles, and
often more or less distinct remains of the contents of the
tubes. The nuclei of the cells from the tubes persist long
after the cells themselves are quite disintegrated, and may be
seen in great numbers amid the plasma, They must not be
mistaken for mucous corpuscles, which I believe are very
rarely present. The columnar particles are more permanent
than those from the tubes. Small fragmentary crystals of
triple phosphate (as I believe them to be, from their solubility
in acid) are very commonly seen in abnormal gastric mucus.
The contents of the stomach are often of a dirty chocolate
colour ; in this case the fluid may be acid or alkaline: it
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consists of watery mucous fluid, containing besides epithelial
debris and remnants of food, numerous meshes of dark orange
pigment: these I suppose to result from effused blood or
exuded hematine, and to be only a less degree of the black
matter which is often vomited in cancerous disease. I have
observed torule in the mucus of the stomach of a diabetic
patient,

The tables accompanying this paper have been drawn up
from examination of 100 cases taken just as they presented
themselves. This way of proceeding is of course less ad-
vantageous for ascertaining the symptoms that attend on
diseased states ; but it gives, on the other hand, a fairer view
of the comparative frequency with which such states oceur,
and seems on the whole the best to pursue in breaking
ground upon a subject which is in a great measure new. I
am too well aware of the extreme liability to error which
besets all statistical inquiries, to bring forward with anything
like implicit confidence the results which seem deducible
from these tables; I only produce this as a first effort for
the ascertaining of points which will require further and
more diversified and abler observation to settle completely.

The proportion of males among the 100 cases is very far
above that of females, being 65 : 35, or nearly double. This
must be borne in mind in estimating the relative liability of
the two sexes to diseases of the stomach.

I will first examine the influence of age and sex. It
appears that out of the 100 cases, there were 28 that might
be considered quite healthy, or nearly so. Of these, 15
were males, and 13 females, which indicates a decided less
tendency to disease in the female sex.

There were 10 under 10 years of age.

1 ¥ ag ¥
1B 30 %
T s 4D .
93 ,, 50 "

The others ranged from 57 to 74. This result indicates
sufficiently a tendency to maintenance of the healthy state
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in the early years of life, and also demonstrates that organic
change is no necessary attendant upon old age. - In case 33
there were numerous sarcin in the stomach, and symptoms
of their presence were observed during life. In case 43
there was the most extreme vascular congestion, which how-
ever appeared to be more of a passive than of an active kind,
and to be produced chiefly in consequence of great fluidity
of the blood, and venous engorgement. In case 62, though
the glandular structure was generally healthy; there was an
ulcer with thin edges, at whose base a vessel was seen
nearly exposed ; the mucous surface was also in a state of
catarrh.

In 47 cases the splenic and mid regions of the stomach
were either healthy, or mnot greatly diseased, while the
pyloric was generally more or less affected. In a few of
these the pyloric was as healthy, or more so, than the
other regions, but in the great majority the reverse was the
case, Of this group, 29 were males and 18 females, a ratio
not very dissimilar to that which exists between the numbers
of the sexes. This would indicate that the female sex is
as liable as the male to minor degrees of disease. Of this
series of cases,—

0 were under 10 years of age.
5 i 20 %
14 - 30 %
22 ” 40 5
93 o a0 3
40 5 60 %
While 7 ranged from 62 to 77.

Here, again, age appears to exert a decided predisposing in-
fluence to organic change. In 2 cases (53 and 67) there
were sarcina in the stomach ; the latter was in a state of
catarrh.

In 11 cases there was a moderate amount of des-
truction of the tubes. Of these 10 were males, 1 female,
an excess on the side of the male sex which must be purely
accidental, at least in the degree indicated by the numbers,
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1 of these was under the age of 10 years.

9 ,» Were b S}
E [T w3 3 D 11
5 3% ] Iiﬂ 3
1u L] 35 Eﬂ 21

In 2 cases (Nos. 49 and 68) there were ulcers. In this
group it is very apparent how the liability to disease increases
with advancing age.

In 14 cases there was a great amount of destruction
of tubes. Among these there were 11 males and 3
females. This result coincides with that obtained in the
preceding group respecting the greater immunity of the
female sex from organic change of the stomach. The
numbers, however, are not sufficiently large to make the
evidence conclusive. Of fhese 14 cases there were—

0 under the age of 20 years.

3 n 33 o0 3
4 33 13 40 33
3] 13 1 50 33
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One was 70, and one was 90. Here again the influence of
advancing years is sufficiently apparent. In one of this
group, No. 40, there was cancer of the pylorus.

Among the 100 cases were 6 of more or less decided
ulceration, which are reckoned also in other classes with
respect to the general state of the mucous membrane. 1t is
rather remarkable that among these none were under 48
years of age. A case of perforating ulcer, which I met with
after I had completed the above number, was 52 years of age.
Including this one, there are seven cases, the average of
whose ages is 59. This was to me an unexpected result, as I
had believed, from the authority of others and my own
previous observation, that ulceration occurred chiefly in
young females. Of the seven cases, five were males, and
two females. Rokitansky states “that the disease occurs
chiefly at the period of puberty, and very often, particularly
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in the female sex, as early as the tenth year.” e further
states “that it is invariably accompanied by chronic catarrh
and blennorrheea of the gastric mucous membrane ;”” but
this T think is hardly the case in England. I have not
noted the existence of catarrh in more than three cases out of
the seven, and in one of these it is doubtful whether it was
at all marked,

In 16 of the 100 cases, the catarrhal condition was observed,
the surface being covered with abnormal mucus in greater
or less amount. Of these 10 were males and 6 females.

There were 2 under 20 years of age ;
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And 4 varying trom 64 to 77.

The frequency of catarrh thus increases with advancing age ;
but the earlier periods of life are by no means exempt.
There were 9 cases in which the patients were known
to have drank immoderately, and to these 2 more, sub-
sequently observed, may be added. Of these 11, 1 was
healthy; 6 were tolerably healthy, or not diseased in any
great degree; in 1 there was a moderate amount of de-
struction of the tubes; and in 3 this was very great. From
this it would appear that the habit of hard drinking has not
a very marked effect in inducing degenerative disease of the
glandular structure of the stomach. The last case I examined
especially bears out this conclusion. The man was only 49
years of age; he had been, as reported, ““a druukard and a
very hard liver,” in the Hast Indies, had sunk himself
materially in the social scale by his misconduct, and died at
last within a hospital mainly from debility. Except con-
siderable hypertrophy of the heart, and a fatty state of the
liver, there was no very decided organic disease. The mucous
membrane of the stomach was much congested, except in the
pyloric region. The splenic and mid regions presented =a
very tolerably healthy state of their tubular structure. 1In
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the pyloric region the tubes were atrophied and obscured by
interstitial nucleated fibroid formation. Just such a condition
this was observed in numerous patients whose lives had cer-
tainly been very unlike his.

Among the 100, there were 18 cases of marked scrofulous
disease, not including instances of tubercular deposit, which
were but slight, or obsolete. In 4 of them the gastric
structures were healthy. In 10 they were tolerably healthy.

In 2 there was moderate, and in 2 there was great de-
struction of the tubes. The conclusion is that serofulous
disease, using the term in its widest sense, does not exert
any marked influence in the production of organic disease of
the gastric gland tissue.

Without reference to microscopic examination, which, had
it been possible, would have been most desirable, there are
found among the 100 cases, 16 of renal degeneration occur-
ring without marked disease of the liver, and 8 in which both
organs were diseased. In the former group there were 3 in
which the gland tissue of the stomach was healthy (1, however,
of these was in a catarrhal condition, and had an ulcer); 5 were
tolerably healthy, 1 being affected with catarrh. In 2 there
was moderate destruction of the tubes, 1 of these presented
two ulcers and a cicatrix. In 6 there was great destruction of
tissue, but 1 of them had attained the advanced age of 90.

Of the second group of 8,—1 was healthy, 3 were tolera-
bly healthy, in 3 there was great destruction of the secreting
tubes, and in 1 only moderate.

Taking the two groups together, it appears that in one
half the whole number there was decided organic change,
while the remainder were tolerably healthy, except that one
was ulcerated. This result points certainly, I think, to the
existence of a tendency in renal degeneration to be associated
with similar change in the stomach. That age is not the
real cause of the degeneration in the diseased cases appears
from taking the average of the ages in the two sets; in the
healthy it is 52, in the diseased 51.

There were 12 cases of heart disease, chiefly dilated hyper-
trophy. 5 of these coincided with renal and hepatic degene-
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ration, 1 with renal degeneration only. Of the 12,—4 were
healthy, 8 tolerably healthy, in 2 there was moderate de-
struction, and in 3 there was great destruction of the
stomach-tubes. In 1 case of moderate destruction there
were also two ulcers and a cicatrix. The stomach disease
coincided with renal and hepatic (one or both) four times, once
it did not. From this it appears that heart disease, with its
usual attendant of venous engorgement, has probably no
great influence in the causation of degeneration of the gland
tissue of the stomach. In case 43, where the whole vascular
system of the stomach was intensely congested, the tubes
appeared tolerably natural.

Among the 100 there are found 7 cases of cancer, and to
these may be added 2 more subsequently observed. Of
these, 1 was healthy, 5 tolerably healthy, and in 3 there was
oreat destruction of the tubes. In 2 of these cases the
pyloric region of the stomach was itself the seat of the can-
cerous disease. The record of the healthy or degenerated
state relates of course to the condition of the remaining
mucous membrane. As the greater number of the cases
were tolerably healthy (as far as regards the stomach), as in
one of the diseased there was coincident degeneration of the
liver and kidneys, and as the average of the ages of the dis-
eased 1s considerably above that of the healthy (59 :40), it
cannot be affirmed that cancerous disease has much potency
in inducing degeneration of the gland tissue of the stomach.

In only 3 cases out of the 100 is there mention made of
the patient’s baving suffered from chronic rheumatism or
gout. In all of them there existed also renal degeneration,
and it is not possible to say whether this or that was the
cause of the great destruction of gland tissue which prevailed
m 2 of the 3 cases,

There are 2 cases of diabetes, in both which the gastric
tissue was tolerably healthy.

I am inclined to hope that the appended tables will fur-
nish a good deal of illustration &f diseased states of the
stomach, which can scarcely be embodied in formal deduction.
To aid the reader in his survey, I add references to the cases
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which seem most worth his notice. Instances of great de-
struction of the secreting tubes: Nos. 2, 5, 8, 19, 29, 40,
44, 59, 63, 69, 76, 90, 92, 93. Instances of ulceration :
Nos. 6, 7, 49, 62, 68, 80. Instances of the catarrhal state -
Nos. 11, 24, 27, 84, 45, 48, 54, 57, 62, 67, 72, 74, 77, 80,
93, 99. Instances in which scrofulous disease was well
marked : Nos. 11, 16, 26, 34, 37, 89, 46, 47, 54, 57, 61, 63:
66, 79, 90, 91, 95, 100. Instances in which renal or renal
and hepatic disease existed: Nos. 3, 13, 19, 20, 22, 27, 29,
32, 85, 40, 43, 49, 62, 63, 69, 74, 76, 83, 84, 87, 90, 92, 93,
94. Instances of diabetes: Nos. 14, 79. Instances where
cancer existed : Nos. 5, 7, 15, 28, 40, 61, 77. TInstances in
which the patients had been addicted to drinking : Nos. 3, 4,
5, 19, 26, 68, 80, 82, 93.

With regard to the symptoms by which these morbid states
might be expected to declare themselves, it has been matter
of great disappointment to me to find that they are so ob-
scure as to be scarcely at all noticed in the records to which
I have had access. The following case shows that considera-
ble wasting of the glandular tissue of the stomach may take
place without any apparent symptom.

E. G., female, married, @t. 52, had been subject for eight
years to epileptic fits, occurring very frequently. In one of
these she set her clothes on fire, and was burnt severely,
She lingered for rather more than a month, and died. She
always had good digestion, never complained of pain in
stomach, could eat any kind of meat. Was very strong and
well nourished. All the organs appeared healthy except the
stomach, on the surface of which were several ecchymosed
spots, and the ileum and cmeum, in which were patches of
deep red congestion. Microscopic examination showed the
tubes in the splenic region tolerably healthy; those in the
mid-region were utterly atrophied, and replaced by a fibro-
homogeneous stroma, densely loaded with nueclei and granu-
lar matter ; those in the pyloric region were also extremely
wasted, and lost amid fibroid formation.

It is possibie that in this case the part of the mucous
membrane which retained its healthy struncture was able by
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increased activity to compensate for that which had perished,
and to supply an adequate amount of gastric juice. It
is, however, remarkable that so considerable change should
have occurred without any local symptoms. This probably
depended on the atrophic process having been very gradual.
Similar instances of latent, though most serious changes, are
met with in other parts—as the cardiac valves, the liver, and
kidneys; so that the circumstance is by no means without
parallels. In the above case, and in others of the same kind
recorded in the tables, 1 believe the change to have been
quite independent of inflammation ; but in the following case
(for which T am indebted to the kindness of Mr. Ancell),
attacks of inflammation seem to have been the efficient cause
of the morbid state.

A man died about the age of 50, in a state of atrophy and
exhaustion. He had suffered for years from dyspepsia and
congestion of the liver. The earlier attacks were of an acute
character, and were relieved by blisters ; the later were of a
more chronic kind. He was several times slightly jaundiced,
and his skin at last assumed a permanent dingy, greenish-
yellow hue. He was much troubled with sickness. Gentle
alterative treatment was of much benefit in the earlier
periods of his disease, but latterly nothing did him any good.
The autopsy showed some diminution in size of the liver,
whose cells were much loaded with yellow pigment; there
was some thickening of the capsule. The bile was exceed-
ingly yellow, rather abundant. The kidneys were large,
very highly congested, and their capsules very adherent ;
their tubes contained fibrinous casts, and the epithelium was
unhealthy, containing a great deal of oil. Small coneretions
of carbonate of lime were impacted in the mammellze. The
mucous surface of the stomach was marbled and mottled
over about its middle ; towards the cul-de-sac it was the seat
of punctiform injection if not of extravasation of blood. In
the part which was mieroscopically examined, there was very
little trace of the tubular structure, the tissue was completely
pervaded by nuclear deposit.

I am satisfied that this stomach was extensively affected
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by atrophy of ifs proper tissue, with interstitial nuclear
formation, although, as T had not then directed my attention
specially to morbid conditions of this organ, the examination
was not so satisfactory as those which I have made recently.
By areference to the groups of different cases given above, it
will be seen that the catarrhal state is by no means coinci-
dent with destruction of the tubes either in its greater or
lesser degree. Now the catarrhal state implies a degree of
inflammation of the mucous membrane, but this does not
seem to have any marked influence in producing the
mterstitial deposit which coincides with atrophy of the
secreting structure. ;

In concluding this paper, which I feel is but a first
labour in a hitherto little cultivated field, T cannot but
remark how strongly the degenerative tendency charac-
terises the disease of the present day. We know not whether
it was so in former times, but for ourselves the lesson is
plain and clear, that the integrity of the vital force, which
we call health, must be earefully cherished if it is to be long
preserved. From diminished vital power there is no great
step to organic decay; and if the one exists any length of
time, there is too much reason to fear that the other is in
progress. If the researches I have made do mothing more,
they show that degenerative change in one important organ
is no unfrequent event, and it requires but a moderate
pathological experience to show that the same 1s true with
respect to many other parts. Ilow does it then behove us
to look out for and anticipate, as far as possible, these insi-
dious disorganising processes, against which our therapeutic
endeavours are often so unavailing !

It is a pleasant duty to acknowledge the very kind assist-
ance I have received while engaged in collecting the
observations above recorded from the medical staff of St
George’s Hospital, and from my colleagues at St. Mary’s.
To the curators of the museums at both these institutions 1
have to offer my best thanks for the many friendly offices
they have done me, as well as to Mr. Philliten and Mr.
Mushen, resident officers at the Marylebone Infirmary.
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EXPLANATION OF THE PLATES

Illustrating Dr. Handfield Jones's Paper on Morbid Changes

in the Mucous Membrane of the Stomach.

Fig. : : AL

1. Stomach tube, containing black pigment grains at its lower part.

9. Vertical section of splenic region of mucous membrane of the stomach,
the tubes all broken up, and their débris mingled with very nume-
rous black pigment globules. Some of the altered tissue is shewn
more highly magnified at (¢). The mucous membrane was of a
very dark colour, in some spots black,

3. Vertical section of mucous membrane of stomach in mid-region. A
deposit of nuclear particles is seen encroaching on the tubes.

4. Vertical section of mucous membrane in the mid-region, showing
complete wasting of the tubes, and their place occupied by
eranular and oily detrifus and fat-vesicles. The basement mem-
brane still persists.

5. Vertical section of mucous membrane in pyloric region, the tubes
much obscured and atrophied by interstitial nuclear deposit. A
cystic cavity with a caudate offset is seen in the substance of the
mueous membrane.

6. Vertical section of mid-region of muecous membrane of the stomach,
showing the tubss utterly wasted, and replaced by fibroid tissue,
At (2) are shown two cyst-like remnants of the tubes which were
brought into view by acetic acid. The basement membrane of the
surface still exists.

7. Atrophied epithelium from stomach tubes.

8. Catarrhal mucous from surface, it contains some cells from the tubes,
numerous nuclei, and a columnar particle.

9, Healthy epithelium; cells from the tubes and columnar particles.

10. Vertical section of gastric mucous membrane in mid-region, showing
several papilloid masses of epithelium exuding from the follicles.

11. Vertical section of upper part of mucous membrane in the mid-region,
showing a cyst lying in a nuclear deposit. Diameter of cyst
¢z inch. It contains nuclei, and a clear fluid.

12. Vertical section of mucous membrane in pylorie region : tle tubes in
the upper part have disappeared, in the lower they are undergoing
fatty degeneration. Much oily matter is dispersed through the
tissue. The basement membrane is gone.

13. Vertical section of mucous membrane of mid-region of stomach.

The tubes are almost entirely obliterated, and the basement mem-
brane is lost.



Fig.
14.

15.

16.

17.

18.

19,

20,

21.

22.

EXPLANATION OF PLATES,

Vertical section of mucous membrane of stomach in the mid-region.
(2) Basement membrane. (&) Tubes degenerating. (¢) Corium
thickened. (4) Submucous tissue.

Remnants of three tubes breaking up into granular tracts of nuclei.

Vertical section of mucous membrane of stomach about the mid-
region. The tissue is pervaded by nuclear deposit, and the tubes
are indiscernible. Nuclei are seen also in the corium and sub-
mucous tissue. At the lower part are two opaque fatty masses ;
the basement membrane is seen in the upper border.

Vertical section showing the mucous membrane fissured in two places
down to the corium.

Vertical section passing through a notch on surface of mucous mem-
brane : the notched part is covered by a layer of nuclei. Tubes
partially disintegrated. '

Mucous membrane of stomach; the tubes atrophied, the whole tissue
pervaded by nuclear deposit.

Vertical section of pylorie region, showing the villi and the nucleated
substance within them. This substance was abnormally developed
in the deeper part of the mucous membrane.

Vertical section of mueous membrane of stomach, containing a nuclear
mass in its substance, The mass is in part displaced, and an
empty cavity left. The surface is covered by a layer of disinte-
grated epithelium. (&) Separate nuclear particles.

Vertical section of mucous membrane, showing a large eystic cavity
occupying its whole thickness. () Basement membrane of sur-
face. (&) Mucous membrane pervaded by nuclear deposit.
(¢) Corium.
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