Functional & organic diseases of the stomach / by Sidney Martin, M.D.,
F.R.S.,F.R.C.P.

Contributors

Martin, Sidney, 1860-
Bristol Medico-Chirurgical Society. Library
University of Bristol. Library

Publication/Creation
Edinburgh : Pentland, 1895.

Persistent URL
https://wellcomecollection.org/works/eq5e77zk

Provider

Special Collections of the University of Bristol Library

License and attribution

This material has been provided by This material has been provided by
University of Bristol Library. The original may be consulted at University of
Bristol Library. where the originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/




The Library of the

Bristol MDedico=Chirurgical Society.

a 1 S# 4
Octotrer 215 1505































vi PREFACE,

commonly produced than those of the salivary glands or
pancreas, or even of the liver. The fact of the stomach being
the receptacle of the mixed and often uncooked food renders it
liable to the invasion of micro-organisms, some of which
decompose the stomach contents; while others, in certain
conditions, invade the stomach walls,

The influence of chemical pathology on the study of disease
cannot be over-estimated, and by its methods changes in
secretion and metabolism are determined. As regards changes
in secretion, the juices formed by the stomach and salivary
glands arve alone available for investigation during life. As
regards metabolism, the study is a much more intricate one,
inasmuch as changes in disease have to be determined from an
investigation of the final products of the functional changes in
the tissues, and in some cases at least it is not the final, but
the intermediate, products which produce the symptoms of
disease, Thus the metabolic changes of the liver in disease
are In many respects a matter of conjecture, or at any rate are
not so clear as the changes which occur in the stomach in
disease.

In the present work I have adopted a method of discussing
the diseases of the stomach which appears to me to be the
most rational. Dealing first with the anatomy of the organ
and the normal processes occurring in it, so far as our knowledge
at present extends, the question of food is then considered
from the point of view of a normal dietary and of the digesti-
bility of food, and of the physiological effects of excess or
diminution,

The pathology of indigestion of food is next considered,
without taking into account whether it occurs in functional or
organic disease ; and the causes of indigestion to be ascribed
to the food taken are discussed, together with the varying
acidity of the stomach contents in disease, the gases generated,
and the processes of digestion of the mixed food in the










































2 ANATOMY AND PHYSIOLOGY.

upper extremity of the lesser curvature, and to the left of the
opening, the stomach is enlarged upwards, forming the fundus,
which passes below into the greater curvature. The pyloric
portion passes directly into the duodenum, the position of the
pylorus being shown in the peritoneal coat by a sulcus, the
pyloric sulcus, beneath which is the pylorie sphincter and the
fold in the mucous membrane, called the pyloric valve. At
a point in the greater curvature, a few inches from the pylorie
sulcus, there is often a shallow groove, which marks the limit
of the pyloric antrum ; there may be a similar groove on the
lesser curvature.

Size.—The size of the stomach varies according to the age
and sex, and in the individual. It varies greatly according to
the distention of the organ. At birth the fundus is absent.
In the female the organ is, as a rule, smaller than in the
male. According to Sappey, the following are the measure-
ments of the stomach when moderately distended :—

In the greatest diameter, 24-26 cm. (94-10% inches).
From the lesser to the greater curve, 10-12 em. (4-5 inches).
From front to back, 8-9 cm. (3-33 inches).

When empty, the antero-posterior diameter disappears,
and the other measurements are—

In the greatest diameter, 18-20 em. (7-8 inches).
From the lesser to the greater curve, 7-8 em. (2§-3 inches).

These figures are averages: and in individual cases, varia-
tions will be found; the measurements being sometimes
greater, sometimes less.

Capacity—The capacity of the stomach varies. In some
anatomical works, it is stated that the capacity is from 2% to
4 litres (4 to 7 pints). This, however, is inaccurate.  Accord-
ing to Ewald’s measurements,' the capacity of the adult
stomach may be as little as 250 ce. (9 ounces), or as much as
1680 ce. (59 ounces). The average is a little over a litre, or
from 35 to 40 ounces; and if the capacity of the organ 1s
3 pints, the condition must be considered as pathological.

Position and relations (Figs. 1 and 2).—The stomach lies

1 #Klinik der Verdanungskrankheiten,” Part ii. p- 86, 3rd ed.






4 ANATOMY AND PHYSIOLOGY.

and the eardia is joined to the diaphragm by a small fold of
peritoneum, the gastro-phrenic ligament. The result of this
arrangement is that the stomach is suspended in the upper
part of the abdominal cavity, and that there is no hindrance
to the distention of the organs downwards, or upwards on the
left side. The great omentum which is attached to the greater
curve aids in keeping the organ in position, but does not
limit its movements.

The cardiae orifice (cardia) is situated within one inch

Duodenunt
FPancreas

Asecending
Colon

Fia, 2.—Position of the organs in the upper part of the abdomen.
Back view. (After Luschka.)l

(2,to 3 em.) below the cesophageal opening in the diaphragm,
and on the left side of the body of the 10th dorsal vertebra
(Fig. 2). It is about 4% inches (11 em.) from the front wall
of the trunk, and is in a line with a point one inch from the
sternal insertion of the 7th left costal cartilage.

The jundus rises 1% to 2 inches (3 to 5 cm.) above the
cardia, and is just below the lung. When greatly distended
the fundus rests beneath the central tendon of the diaphragm
and is just below the heart. In relation to the surface, the

1 Op. cit, Plate I1.
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highest part of the fundus is opposite the 6th left chondro-
sternal articulation anteriorly (Fig. 1), and posteriorly it is
opposite the 9th dorsal vertebra (Fig. 2).

The pylorus is situated on the right side of the upper
part of the Ist lumbar vertebra (Fig. 2), so that a horizontal
section through the trunk at the level of the intervertebral
disc separating the 12th dorsal and 1st lumbar vertebra
« bisects the pylorus longitudinally (Fig. 3). On the anterior
wall of the trunk, the pylorus is opposite a point somewhat

Fig. &.—Transverse section of the trunk at the level of the disc between the 12th dorsal and
1st lumbar vertebre. (From a model in the museum, University College.) 1, Intervertebral
dise ; 2, stomach near pylorus; 8, first part of the duodenum in transverse section ; 4,
gall-bladder ; 5, liver; &, right kidney ; 7, small intestine ; 8, colon ; 9, colon.

below the xiphisternum and just outside the parasternal line
(Fig. 1). In the undistended state of the stomach, the first
part of the duodenum is horizontal and passes from left to
right as well as backwards, but when the organ is distended
the pyloric region moves forward carrying a portion of the
duodenum with it: so that the first inch or so of the
duodenum runs from front to back instead of right to left,
and is seen cut transversely in a coronal section of the trunk
(Fig. 4). During the normal movements of the stomach, this
first inch or so of the duodenum is moving to and fro in the
manner described. Like the stomach it is mmpletely sur-

rounded by peritoneum.



6 ANATOMY AND PHYSIOLOGY.

The lesser curvature lies for the most part vertically. It
begins at the cardia on the left side of the 10th dorsal verte-
bra, passes downwards on the left side of the bodies of the 11th
and 12th dorsal vertebrze, and then crosses the body of the 1st
lumbar vertebra, ending at the pylorus (Fig. 2). At the lower
part it is crossed by a portion of the pancreas (Fig. 6).

The greater cwrvature varies in position according to the
state of distention of the organ. When the stomach is dis-.
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Fig. 4.—Coronal section of the trunk. (From a model in the musenm, University College.) 1
heart ; 2, stomach in transverse section ; 8, gall-bladder ; 4 and 6, duodenum ; 5, liver; ¥
colon ; &, diaphragm ; 9, Inngs.

tended the lower limit of the greater curve is marked by a
transverse line drawn between the cartilages of the 9th ribs,
or sometimes the 10th (Fig. 1). This line is two fingers’
breadths above the umbilicus. When the stomach is empty,
the lower line of the greater curve is much higher, being just
observed below the edge of the liver; while the transverse
colon occupies the position above indicated. Posteriorly, the
greater curve of the distended stomach comes down as far as
the 3rd lumbar vertebra (Fig. 2).
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is not-connected with the pylorus or with the commencement
of the duodenum.

Structure—The stomach is composed of four coats (Fig. 9):
peritoneal (serosa), muscular (muscularis), submucous (sub-
maucosa), mucous (muecosa); the muscular and mucous coats
forming the greater part of the wall of the organ. The outer
peritoneal coat is a continuous covering for the organ, E'.lTlLl
beneath it lies a small quantity of connective tissue surrounding
the vessels. The muscular coat is composed of unstriped

L,

- M ucosa

—MWruscniaris
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- Miuserlaris

—Serosa

Fig. 7.—Section of the normal human stomach in the pyloric region. From a photograph, x
17. The specimen was obtained from an adult male. On the left of the figure an artery
and vein are seen entering the submucosa,

muscle, and is divisible into three layers: a well developed
longitudinal coat thickened along the greater and especially
the lesser curves, and continuous above with the longitudinal
coat of the gullet; a circular coat which is well developed all
over the organ, and especially so at the pylorus, where it forms
the pyloric sphincter, there being no special development of the
circular coat at the cardia; and an internal slightly developed
oblique coat mostly over the cardiac end of the organ. The
submucous coat which lies just inside the muscularis consists of
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Fig. 8.—A pyloric gland from a
section of the dog's stomach.
m, mouth  w, neck. (Ebstein.)

l.auh.lw R (= L]

fw :
2 > e Ll
% = W = OO0, {Deaiidne e ae
%ﬁmﬁ“%&.w.i;aua =R A T A T e e e A o ol ,._ﬂ PO S e p
G L L T .,%u.u.«.. R8T T e L R e 1 (B RTRIC bl i b Lo S = k3 -..ﬂm wﬂm.. :
£ . bl ¥ o i ' 1: AL e X ) .Tc____"...m._.... n..__.._.. T 1 Y - | LR =
N/ s mmm e R L YD) J3/8/ el e ghg\0l0 30 o
<A
s -
nla ﬁ..“hﬂ”%q.w‘“ 7] _a.J...l._u.. ...1..._...._._._..__ ] 1.1._ ._. T

e L (o Figy Th \Ci k = _-nm"__n.— e i........ n.m.._".
e IO R0 = 0CLoel e DQD 0L el c IR, Iéhurwu @

SN 8 O g, 2 L TR
of e wmmﬁ W,r

T e, e R 1.._.._.__ E ﬂ...
T gy ¥

RRIRARANS

T

" I SRS
Gk el L .| R
AR el PR .
.m__.w,.,._*waw o8 . ey

L ;
o
h__dwr_w.... Ry &

o 28

Fio. 8. —A cardiac gland from the dog's stomach (Klein

d, mouth of the gland; b,

and Noble SBwmith)

¢, epithelium ; p,

fundus of one of the tubmnles:

parietal cells ; ¢, central cells,
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loose connective tissue, allowing great changes in extensibility
of the inner mucous lining. In it the arteries break up to
supply the mucous coat, and venous and lymphatic plexuses
are formed by the vessels proceeding from the inner lining.

The mucous coat is separated from the submucous by a
layer of muscular tissue, muscularis mucose, which is con-
nected with the muscle fibres between the glands. The
mucous membrane is thrown into longitudinal folds (rugm),
which are well marked, except at the pyloric end of the
stomach. In some animals, e.g. the rabbit, the pyloric end of
the stomach is sharply marked off from the cardiac, being
thinner and more transparent; and in carnivora and in man
the distinction between the two parts is evident to the naked
eye. On the surface of the stomach numerous pits are visible
under a magnifying glass, indieating the openings of the
gastric glands. These are of two classes: the cardiae or fundus,
and the pyloric glands. The cardiac glands are tubular, and
several open on the surface by one duct. They are lined by
two kinds of cells—one, forming the greatest number, are
small, granular, nucleated cells, and secrete the pepsin
(Hauptzellen of Heidenhain, chief, central or adelomorphous
cells); the other, larger but also granular
and nucleated, secrete the hydrochloric
acid of the gastric juice, and are called
parietal, delomorphous (Rollett), or oxyntic
cells (Fig. 10), (Langley). The pyloric
glands are also tubular and often branched
at the extremity; they are lined by
cardine glands of the granular nuclear cells secreting pepsin or,
;:;:;;tr::?hmf:l? e Imats cnrr:ractl:,*t gastric ju_ic:e without
cells are not quite normal, hiydrochloric acid, the oxyntic cells being

ag they are binoecleated. = " R )
A fow ohief cells are seer, 20S€NE.  The columnar cells which form

at the side of the alvealus, t.hE, E]_}it-hl:’.li&]. ]_i[]i‘_['[g {]f t-]le mucous coat
From a preparation hard-

ened in osmic acid, ana O the stomach are in part goblet cells for

stained with logwood.  the secretion of mueus, At the cardia
there is a sharp demarcation between these cells and the
stratified epithelium of the gullet, and at the pylorus the
cells lining the duodenum are distinguished from those of the
stomach by the presence of the hyaline border in the former.
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The stroma between the glands is composed of delicate
connective tissue, with some adenoid tissue, supporting the
blood vessels. Muscle fibres are also present (Fig. 11).

The submucosa contains collections of lymphoid tissue
corresponding morphologically to those in the intestine, but
they are not very conspicuous in the human stomach. They
are observed chiefly in the pylorie region.

Vascular Supply—The stomach is richly supplied with
vessels (Fig. 12). The coronary branch of the ceeliac axis

=l

Fig. 11.—Transverse soction of the glands of the cardine region of & child's stomach. From a
photograph, x §00. There is a very small amount of stroma, eonsisting chiefly of con-
nective tissue cells with blood vessels. The alveolus in the centre of the figure shows one
large (oxyntic) cell, and several small (chief) cells. From a preparation hardened in osmie
acid and stained with logwood.

passes from left to right along the lesser curve, supplying

both anterior and posterior aspects of the organ, joining on

the right branches of the pyloric or vight coronary artery (a

branch of the hepatic), and on the left anastomosing with the

aortic esophageal arteries. Along the greater curve there are
two arteries which join—the right gastro-epiploie, which is
the largest artery of the stomach, and is indirectly a branch of
the hepatic; and the left gastro-epiploie, a branch of the splenie
artery which also sends small branches to the cardiac end of
the organ (arterice gastrice lreves). All the arteries of the









14 ANATOMY AND PHYSIOLOGY.

atics go through glands to the thoracic duct. The passage
of the Dblood through the liver and of the lymph to the
thoraciec duct is connected with the absorption processes which
oceur in the stomach.

Nervous Supply of the Stomach.—The stomach is supplied
by the vagus and the sympathetic nerves. The right vagus
branches out on the posterior aspect, and the left, on the
anterior ; while branches of the sympathetic are supplied by
the splanchnies and the cceliac plexus. The left vagus also
supplies branches to the liver. Only about one-third of the
trunk of the right vagus ends in the stomach, supplying the
left half of the posterior surface, while the greater portion of
the nerve passes to the semilunar ganglion. The right half
of the posterior surface is supplied mainly by the sympathetic.
Besides this there is in the muscular coat the plexus of
Auerbach, containing ganglionic cells, and in the submucous
coat the similar plexus of Meissner, both of which no doubt
play some part in the physiological processes taking place in
the organ.

PHYSIOLOGY.

Functions of the Stomach.—The physiological processes
taking place in the stomach are the digestion of the proteid
and albuminoid substances by means of the gastric juice; the
mechanical and chemical breaking up of the masticated food ;
its propulsion into the small intestine; and the absorption of
certain substances. The processes are therefore divisible into
three classes:

1. Chemical.
2. Mechanical.
3. Absorptive.

The normal processes depend chiefly on the nervous
mechanism of the stomach which governs the secretion of
gastric juice and the movements of the organ, and by means
of which the vascular supply is regulated.

Nervous Mechanism  of the Stomach.—The stomach is
directly connected with the central nervous system by the
vagus nerves, and is not only supplied by the branches of
the sympathetic from the solar plexus, but it has a ganglionic


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































