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PREFACE

This book deals with important aspects of the surgery of the
alimentary canal and its adnexal organs. It is the fruit of many
years’ experience of clinical teaching and surgical practice. No
attempt has been made to make it a complete and comprehensive
treatise on the surgery of the abdomen; such an attempt would
destroy its individuality and defeat the author’s purpose.

In the first place the work represents a clinical research into
the pathology of living tissue as seen at the operation table, with a
view to adding to the standard diagnosis of text-books those refine-
ments in clinical, radiological, and other forms of surgical diagnosis
which help early and accurate recognition of disease and therefore
successful surgical treatment.

In the second place it represents the distillate of surgical experi-
ence in regard to selection of operative methods, improvements in
the operative technique of the commoner operations, and advantageous
pre-operative and post-operative treatment—all with the object of
trying to lessen the morbidity of surgical treatment and make it as
safe as possible for the patient.

Assuming as it does a certain amount of text-book knowledge,
this work is intended mainly for the post-graduate. It will, I feel,
be of use to the student as a reference work. But I hope it will be of
special value to those who intend to practise, or who are practising,
abdominal surgery.

Part T is devoted to the diagnosis of dyspepsia. The reason
for this is that the weakness in my own abdominal surgery has been
incompetence in clinical diagnosis in contrast to increasing competence
in radiological diagnosis and surgical treatment : cases did not reach
the radiologist, and therefore the surgeon, as early as they might
have done; the organic significance of non-text-book-like syndromes
of dyspepsia was not recognized.

With this knowledge in mind, I have tried to add on to the
clear-cut text-book pictures of dyspeptic syndromes (usually based
on well-established disease) those dyspeptic ° patterns’ which are
the manifestations of early disease, and which can only be learnt
from observation on the pathology of living tissue at the operation
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table and the post-operative review of the case-history in the light
of the operation findings.

With a view of helping in the early recognition of these early
dyspeptic ¢ patterns’, I have attempted to show the mechanism of
causation of dyspepsia : how it is that certain diseases produce certain
‘ patterns * of dyspepsia; how the same disease—for example, gastric
carcinoma—may produce many varieties of dyspeptic ° patterns’;
and how disease in one case may produce a dyspepsia and in another
may be ‘silent’. Further, with the object of encouraging early
discrimination between the forms of onset of diseases, and therefore
early X-ray examination, I have tried to show that in many obscure
dyspeptic manifestations a significance attaches to whether the inci-
dence of a dyspepsia is on the filling or emptying of the stomach. I
am quite conscious that some of the conceptions I have put forward
will not afford a complete explanation in all circumstances, but they
will serve, I hope, as directional thought in the search for clinical
‘clues’ to use in the solution of dyspeptic problems.

With the idea, too, of further improving diagnosis and helping
the surgeon to say ‘no’ when an operation of doubtful value is
recommended, I have added chapters on consultative radio-surgical
diagnosis. In these I have attempted to overcome the tendency to
divorce clinical from radiological diagnosis, and to correlate these by
dealing with them as a hypothetical consultation into which I have
also woven those equivocal radiological observations which I have
been able to check at the operation table.

In this part, Dr. John Horan had very kindly contributed a
chapter on Gastroscopy.

Part II deals with the surgical treatment of the diseases which
give rise to dyspeptic syndromes. It also has to do with the treatment
of diseases of those organs in the upper part of the abdomen other
than the stomach—liver, gall-bladder, pancreas, and spleen—which
may cause some dyspeptic manifestations. Here, by describing
methods of technique in detail and introducing refinements and
improvements in everyday operation procedures, I hope to achieve
two objects: to lessen the unnecessary morbidity which I find
often follows routine abdominal procedures; and to minimize the
dangers of operations in the upper part of the abdomen.

The chapter on Hydatid of the Liver—incorporating mostly
my own experiences—is concerned with pitfalls in diagnosis as well
as operative difficulties.

In Part III will be found chapters on the strategy of surgical
approach to a case of intestinal obstruction or of a perforated hollow
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organ—affections which may involve the upper or the lower part of
the abdomen. In these I have attempted to reproduce the actual
circumstances that are found in practice, and to provide the surgeon
with a preconceived plan of attack.

Part IV is mostly concerned with the surgery of the appendix,
the large bowel, and the rectum.

In the management of appendicitis I have kept in mind the
facts that deaths in acute appendicitis generally result from a failure
to recognize unusual and non-text-book-like syndromes and from an
inability to deal with the unorthodox pathological conditions so
frequently and so unexpectedly found in this disease. Accordingly,
I have tried to present this subject in a way which will throw into
perspective aspects of the disease which are of practical importance, and
aspects the study of which will arm the surgeon so that he may detect
early, and deal with successfully, the abnormal in acute appendicitis.

In the chapters on the colon and fectum, I have attempted to
indicate the way to improved results in the surgery of this region.
Since the diagnosis and treatment of diverticulitis have led me along
thorny paths, I present my experiences—successful and unsuccessful—
for the value they may have to my readers. Because it is a fact that
colon carcinoma-—a relatively ‘ benign ’ malignancy—comes to opera-
tion mostly in its middle or late stages, I have made the diagnosis
of malignant colon the central point of colonic diagnosis. And for
the reason that operations on the distal colon and rectum have a
high mortality-rate owing to the surgical disabilities attendant on the
peculiar function of these organs, I have described methods designed
to ensure that operation and reparative processes in these regions
shall take place in an organ temporarily deprived of its function—
methods which experience has shown give a lower mortality-rate.

In this work the pathogenesis of disease is not systemically
considered, but only so far as it will explain the ‘ patterns ’ of disease
and the basis of surgical treatment. Many standard methods of
technique are not dealt with as these can be found in other works.

My thanks are due to the publishers, Messrs. John Wright & Sons
Ltd., for the help I have received from them, and for the manner in
which they have produced this work; to Miss Elizabeth Sellenger
for the illustrations; and to Professor W. A. Osborne for his help
in the correction of proofs.

HUGH DEVINE.
MELBOURNE,
March, 1940.



THE SURGERY OF THE ALIMENTARY
TRACT

Section 1
THE CLINICAL DIAGNOSIS OF SURGICAL DYSPEPSIA

CHAPTER 1

DYSPHAGIA IN THE UPPER PART OF
THE &SOPHAGUS

THE cesophagus is fairly well supplied with sensory nerves—better,
at any rate, than the stomach—and for this reason a patient can
localize an cesophageal lesion. The upper part of the cesophagus
is sensitive, the lower part insensitive,
to touch; the cesophagus throughout its
whole length is sensitive to pressure and to
temperature. A patient with obstruction
in the cwesophagus can therefore generally
point to the spot where swallowing is
obstructed (Fig. 1).

In 85 per cent of cases, carcinoma of
the cesophagus is the cause of the obstruc-

tion. For this reason dysphagia, to the
medical mind, generally means a malignant \\\\ /
cesophagus. T
Sites of Obstruction in the (Esoph- L
agus : the Narrow Places.—Congenitally Fig. 1.—Shading indicates

there are three ‘narrow places’ in the the area to which pam is likely
to be referred from the lower

asophagus: (1) The level of the larynx, end of the wsophagus.

7 in. from the incisor teeth; (2) The bifur-

cation of the trachea, rr in. from the incisor teeth; (3) The lower
end of the cesophagus, 17 in. from the incisor teeth, about 2 cm.
above its opening into the stomach (Fig. 2).

As swallowed fluid will impinge on these narrowings, organic
strictures, which result from swallowing corrosive fluids, will naturally
occur in these three situations. Spasm of the circular muscle of
the cesophagus is also liable to occur in these positions. Furthermore,
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they are the favourite sites for malignant growths. Thus it will be
seen that the site of an obstruction is a very poor guide to its nature.
In the upper part of the cesophagus the diagnosis of a dysphagia
as a rule presents little difficulty, for a dysphagia in this situation
is nearly always caused

by a malignant growth.

In this respect it

differs from the lower

part of the csophagus,

because in that region a

diagnosis of a dysphagia

presents considerable

difficulties; for the inno-

cent condition cardio-

spasm so frequently and

unexpectedly occurs in

that situation. Clinically,

therefore, it i1s of advan-

tage to discuss the ques-

tion of dysphagia in

relation to site, namely,

the three ‘ narrow places’

of the cwsophagus, the

upper part, the middle

part, and the lower part.

In this discussion unusual

conditions, such as aneu-

rysm of the aorta, medi-

astinal tumour, enlarged

mediastinal glands, and

mediastinal abscess, will

Fig. 2.—The three narrow places in the cesophagus. .
not be considered.

DYSPHAGIA IN THE UPPER END OF THE ESOPHAGUS

Before discussing dysphagia in the upper end of the cesophagus,
it must be pointed out that there are certain malignant conditions
which occur in the lower part of the pharynx adjoining the cesophagus
and in the pyriform fossa, which lie close to the beginning of the
esophagus, and which give rise to discomfort on swallowing, and
these should be considered in relation to this problem of dysphagia.

Hidden Hypopharyngeal Malignancy. — A hypopharyngeal
growth may abut on the upper end of the cesophagus and give rise
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to symptoms of dysphagia. Most malignant tumours of the pharynx,
however, give some symptomatic evidence of their presence and
are then easily detected when an examination is made. But there
are in the pharynx or its vicinity some forms of malignant growth
which are difficult to detect. The cases that follow will serve as
examples to illustrate this point.

Fig. 3.—A malignant fissure (A) with thickened edges, situated in
the pyriform fossa.

Epithelioma of the Pyriform Fossa—A woman, aged 45, complained
that she had a sensation as if something was stuck in the right side of her
throat opposite the hyoid bone. She said she was continually © getting
up ’ mucus, which seemed to come from this spot. A careful examination
with the laryngeal mirror revealed nothing. As the symptoms continued,
a further examination was made with a direct laryngoscope. A fissure
with infiltrated edges was found in the pyriform fossa (Fig. 3).

Epithelioma of the Vallecula.—A man, aged 57, sought advice because
he could feel a firm, hard lump in the upper part of his neck. On examina-
tion, this lump was found to have all the characteristics of a malignant
gland. The pharynx was carefully examined for a primary growth, but
nothing abnormal could be found. The gland was removed and a section
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showed that it had an epithelial structure and cell-nests. Repeated
pharyngeal examinations were now made, but no primary growth could be
discovered. Some eighteen months later an epithelioma was discovered
growing from the area where the base of the tongue joins the pharynx,
that is, from the vallecula.

The reason why this epithelioma could not be seen at first was
probably owing to the fact that in its early stages it was a malignant
fissure like one of those found in leucoplakia of the tongue (the
patient had a leucoplakia of the tongue), and that in the position in
which it was situated it would be very difficult to distinguish it from
the normal crease in this region.

The history of this patient also exemplifies another important
fact : it shows that a malignant gland in the upper part of the neck,
even though no primary malignant condition is obvious, is nearly
always secondary to a hidden malignancy either in the pharynx, the
pyriform fossa, the vallecula, or in some part of the larynx or the
upper part of the wsophagus.

The causes of dysphagia in the upper part of the cesophagus are :
(1) Carcinoma of the upper part of the cesophagus; (2) Diverticula.

Carcinoma of the Upper Part of the (Esophagus.—Carcinoma
of the upper part of the wsophagus usually occurs in women. 'The
patient complains that the food seems to stop in the region of the
larynx ; she can point to the actual spot. She may be aphonic from
the direct extension of the growth to the vocal cords. Usually
she has salivary troubles and dribbles constantly because she cannot
swallow her saliva. Examination generally reveals a hard, painless
gland in the neck; indeed, this may be the first sign, and may be
present for many months before the patient complains of any sym-
ptoms. A laryngeal examination easily reveals the growth.

A woman, aged 45, complained that she could not swallow and that
the food seemed to cling to a spot opposite her larynx. Two months after
the onset of the dysphagia she noticed that her voice became hoarse. She
constantly dribbled saliva, which she could not swallow. On examination
of the neck, an enlarged, hard, painless gland was discovered.

Diverticulum of the Upper Part of the (Esophagus.—Diver-
ticula occur commonly at the junction of the csophagus and the
pharynx. However, they rarely cause a dysphagia in the upper part
of the esophagus. They are caused by pressure from the inside of
the esophagus and are called ‘ pressure diverticula’, and are con-
genital. Patients generally give a history of: (a) Long-standing
dysphagia; (b) Regurgitations of portions of food after eating;
(c) Discomfort and pressure in the neck; (d) A complaint that if
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pressure be made on the pouch, some of its contents can be made
to empty into the mouth. X rays will show the diverticulum.

Treatment.—The treatment of the so-called pulsion diverticulum
of the esophagus, which actually arises in the pharynx, is removal of
the sac and closure of the opening in the pharynx thus made. 'This
may be carried out in a one- or two-stage operation. In the two-
stage (Moersch and Judd!) the sac is first freed and sutured to the
neck muscles. Eight days later it is exposed and removed and the
neck sutured over. Shallow? employs a one-stage operation. He
recommends that after the usual exposure the cesophagoscope should
be passed into the sac, which should be emptied by aspiration and
pushed into the wound. The sac should then be grasped and the
@sophagoscope passed into the cesophagus and kept there while
the sac is dissected free, excised, the defect closed, and the wound
in the neck closed.

Dysphagia due to traction diverticula is not common, and,
furthermore, traction diverticula occur less frequently than pressure
diverticula ; they also occur farther down in the cesophagus. 'They
are, as a rule, small, and do not give rise to trouble.

DYSPHAGIA IN THE MIDDLE PART OF THE &ESOPHAGUS

This is generally caused by—

Carcinoma of the (Esophagus at the Level of the Bifurcation
of the Trachea.—In this condition the manifestations are as follows :
(a) Symptoms of esophageal obstruction referred to the level of the
bifurcation of the trachea; (b) Aphonia caused by paralysis of the
recurrent laryngeal nerve; (¢) Symptoms of mediastinitis and of
pleuritic effusion; (d) Indications of pressure on either bronchus,
such as evidence of deficient entry of air into either lung; and
(e) It is not uncommon for a carcinoma in this situation to perforate
into the bronchus. The following is an example :—

A man, aged 60, complained of a sensation under the upper part of
the sternum, as if the food lodged there. He could not, he said, swallow
solids, but could get down liquids. His voice had become husky. He
regurgitated a small quantity of food after each meal. This had a nasty
smell and taste, and was often mixed with blood. He had lost a lot of
weight, and looked very pale and ill.

REFERENCES

! MoerscH and Jupp, Surg. Gynecol. and Obst., 1934, 58, April, 781.
* SuaLLow, Ibid., 1936, 62, March, 624.



CHAPTER 11

DYSPHAGIA IN THE LOWER PART OF THE (SOPHAGUS:
DYSPHAGIC DYSPEPSIA

THE meaning of the term °dyspepsia’—‘ the remorse of a guilty
stomach ”—should, perhaps, be stretched generically to include all
those somewhat similar syndromes which arise as the result of disease
of almost any part of the alimentary canal or its adnexal organs. The
term ‘ surgical dyspepsia’ may then very well be used to indicate all
those dyspepsias which are of surgical interest.

In considering the surgical dyspepsias it is necessary to take
into account diseases of the lower end of the cesophagus, for
manifestations of disease of the stomach, especially of its proximal
part, are frequently confused with those of the lower end of the
esophagus. -

Obstruction of the lower end of the cesophagus may be due to
either innocent or malignant disease, and the early symptoms of these
conditions may take the form of a mild dyspepsia with dysphagic
symptoms.

The symptoms alone may not give any indication of the nature or
the position of the obstruction. A scirrhous obstructing type of carci-
noma may grow so slowly that little ill-health is produced, the patient
looks well, and a diagnosis of innocent obstruction is made. A fun-
gating carcinoma may ulcerate, break down, and produce only
intermittent obstruction and thus give the impression of a dysphagia
of innocent cause. This latter type of carcinoma, too, may give rise
to a form of dyspepsia similar to that of carcinoma of the body of
the stomach.

Cardiospasm, an innocent condition, may occur in old people as
well as in young people, and when it does, its symptoms may be
confused either with those of a malignant cesophageal obstruction or
with some gastric condition.

Generally, however, the clinical problem in an obstruction at
the lower end of the cesophagus centres round the practical question
of whether it is possible to be able to say, from the symptoms and
signs, that the obstruction is non-malignant, that is, innocent cardio-
spasm ; in order words, whether it is possible to reprieve the patient
from the overhanging shadow of malignancy.
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The symptoms and signs of dysphagia in the lower part of the
esophagus should therefore be studied mainly from the above point
of view.

CARCINOMA OF THE LOWER END OF THE (ESOPHAGUS

Carcinoma of the lower end of the wsophagus is usually of the
epidermoid type, without cell-nests or cornification. Occasionally,
however, the adenocarcinomatous type is seen, and probably this
arises from anomalous glands in the wall of the cesophagus, similar
to those in the stomach.

It has the following pathological tendencies, each of which gives
rise to a characteristic clinical syndrome :—

1. It usually takes the form of an infiltration spreading round
the esophagus as an annular scirrhous type of growth producing a
narrowing and an obstruction.

2. It may fungate and ulcerate, when it is very likely to invade
the mediastinum.

3. It may form a deep circumscribed ulcer.

4. It may arise as a result of the spread into the @sophagus of a
carcinoma of the cardiac end of the stomach.

A growth of the first type, early in its course, gives rise to
symptoms of obstruction rather than to those which arise from the
constitutional effects of the growth itself, and consequently it is a
type of growth where a gastrostomy may prolong life.

In growths of the second, third, and fourth types, symptoms
arising from the general constitutional effects which are caused
by bleeding and sepsis are more prominent than those from
obstruction, and in these kinds of carcinoma a gastrostomy will not
prolong life.

As a rule, however, carcinoma of the cesophagus grows rapidly
and involves very vital structures and its course rarely exceeds a
year.

The Syndrome of Fungating Carcinoma of the (Esophagus
Confused with that of Carcinoma of the Fundus of the Stomach.
—While scirrhous carcinoma of the cesophagus always causes dys-
phagia early in its course, fungating carcinoma, in which ulceration
usually predominates, may give rise to dysphagia late in its course, or
to such a slight dysphagia in a mild dyspeptic syndrome that the
esophageal origin of the symptoms passes unnoticed. Thus it is not
uncommon for patients suffering from this fungating ulcerating type
of carcinoma of the wsophagus to be regarded as suffering from
carcinoma of the body of the stomach.
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An instance of this is the following :—

A man, aged 45, complained of anorexia, loss of energy, and great
loss of weight, all of which extended over a period of two months. He
had become very anzmic and ill. He had no difficulty whatever in
swallowing. A diagnosis of either carcinoma of the body of the stomach
or of the body of the pancreas was made. Operation showed that the
stomach and pancreas were normal. Two months later symptoms of
dysphagia developed, and an csophagoscopic examination disclosed a
fungating carcinoma.

A second instance :—

A man, middle-aged, very pale, anemic and sick-looking, had lost
a great deal of weight. He had no difficulty in swallowing. His condition
was thought to be due to carcinoma of the stomach. A radiograph showed
a small stomach with no apparent evidence of malignancy, and the routine
X-ray examination of the cesophagus did not give rise to a suspicion of
carcinomatous involvement. Notwithstanding these negative findings,
the patient’s symptoms were so like those of carcinoma of the body of the
stomach that an exploratory operation was performed. The stomach was
found to be normal. The patient died without a diagnosis having been
made. Post-mortem examination revealed a deep malignant ulcer of the
esophagus which had caused no obstruction.

The Syndrome of Dysphagic Dyspepsia Caused by Carcinoma
of the Lower Part of the (Esophagus.—Unlike carcinoma of the
upper part of the esophagus, which is commoner in women, carcinoma
of the lower part i1s more frequent in men. In carcinoma of this region
an obstruction to solid food develops gradually, generally in a man
over forty, and gets steadily worse. As distinguished from an
obstruction of an innocent nature like cardiospasm, the symptoms
have been present over a period of months rather than years, and
show no intermissions.

The patient notices that he eructates food, that he does not
actually vomit it, and that the food eructated has not the usual sour
taste of vomited material ; but that, owing to the ulceration of the
growth, it has a bad taste and a bad smell.

In the early stages of the disease, while the growth is small,
the patient may be hungry and may have a healthy appearance.
In the later stages, however, he becomes anorexic, loses energy
and weight, and looks very ill. Sometimes an improvement in his
dysphagia, owing to the ulceration and breaking down of an
obstructing fungation, may lead to the belief that it is of innocent
origin.

As a rule the patient can point to the site, usually over the 7th
costal cartilage, where he thinks the food is held up.
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CARDIOSPASM
The Syndrome of Dysphagic Dyspepsia caused by Innocent
Obstruction of the Lower End of the Esophagus.— Cardio-
spasm’ and ‘ achalasia’ are names given to a curious but fairly

Fig. 4.—Post-mortem specimen of cardiospasm. (From Rutherford Morison’s
¢ Introduction fo Surgery ’.)

common disorder of the neuromuscular mechanism of the lower end
of the cesophagus. In this condition the cesophagus is, as a rule,
greatly dilated as far as the hiatus of the diaphragm (Fig 4). So far
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as my observations have shown, the sphincter permits an cesophago-
scope to pass without offerlng any obstruction.

There are various views as to the aetiology of cardlospasm
Some pathologists think that it is caused by a degeneration of the
vagus nerve-endings which disturbs the balance of the autonomic
system and allows overaction of the sympathetic. A gunshot, wound-
ing the vagus, has caused a dilatation of the cesophagus similar to a
cardiospasm. I have seen a case of cardiospasm in which an esopha-
geal ulcer—apparently a primary one following typhoid—was present.
In this case it is conceivable that the ulcer may have caused an irrita-
tive spasm of the circular muscle of the lower end of the cesophagus
and thus produced the cardiospasm. Hurst asserts that cardiospasm
is due to the fact that the cardia has lost the power to relax, and he
therefore coined the name ‘ achalasia ’ for the condition. It has been
thought that it may be the result of overaction of the sympathetic,
causing contraction of the cardia and relaxation of the cesophageal
wall—a condition akin to gastric and duodenal ileus. It is a clinical
fact that it is often associated with ulcers in the cesophagus, but as a
rule these ulcers are secondary and the result of infection- arising
from stasis of food following the great dilatation.

The lower end of the wsophagus probably possesses a nerve-
supply on parallel lines to that of every other segment of the
alimentary canal. We know it has a vagal supply. According to
recent work (Mitchell') the lower part of the cesophagus receives
filaments from both sympathetic ganglionated trunks. These fibres
arise from the 6th to the ¢th or 1oth ganglia, and unite with the
vagal plexus or penetrate the cesophageal wall directly.

Thus, regarded from a clinical point of view, it is most likely that
the causation of cardiospasm is similar to that of the various gross
pathological dilatations—* idiopathic dilatations —which sporadic-
ally occur in the other sections of the alimentary canal (see p. 52).
It is also likely that it is only amenable to the principles of
treatment which govern these dilatations.

The following history is typical of a case of cardiospasm :—

In a woman, aged 45, illness came on suddenly four and a half
months previous to being seen, with a severe pain situated over the middle
of the sternum. This pain lasted for ten minutes, and then gradually
disappeared. Subsequently she had two similar attacks. Then she began
to get hiccups as soon as she took any food, and while food was proceeding
down the cesophagus she had a sensation as if it was passing over a raw
surface. The food, she thought, did not get right down into the stomach.
A month later she said she began to vomit after taking solid food. The
vomitus did not taste sour, and had no bad taste or smell. She had a good
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appetite. She could not, she said, swallow solids; but if she drank a
large glass of water quickly, it would wash solid food through into the
stomach. She looked healthy. In three months she had lost 7 lb. in
weight. An csophagoscope could be passed through the cardiac orifice
without any sense of obstruction. Although this patient was treated by
hydrostatic dilatation and by gastrostomy she never got completely well,
and she died, about five years after the onset of her trouble, of some
intercurrent disease caused by asthenia.

The following history illustrates a case of cardiospasm with a
somewhat different clinical pattern :—

The patient thinks that all her food seems to stop just above her epi-
gastric notch. She has pain, which is situated over the 7th costal cartilage,
which radiates round the lower part of the thorax, and which strikes through
to the back. She can swallow fluids fairly easily if they are hot, but she
cannot swallow meat or bread. She has had only a little loss of weight.
She says that the difficulty in swallowing came on rather suddenly nine
years ago. At that time she had a lot of frothing from the mouth ; then,
on taking food, it seemed to stop in the upper part of the esophagus and
choke her; and finally she had to go to a doctor to have a tube passed.
After that, swallowing was better for a while, but the trouble soon came back.
She has had the cardiospasm treated for nine years with various methods of
dilatation, including a mercury tube, but she has not improved.

(This case was relieved by manual dilatation of the lower end of the
asophagus, and the patient has been well for some years.)

These two case-histories are typical of usual types of cardiospasm.
In many instances, however, this condition comes on without pain and
very insidiously. The patient may complain only of substernal full-
ness and discomfort after meals, followed by regurgitation of food.

The Dysphagic Dyspeptic Symptoms of Cardiospasm Con-
fused with those of Gastric Affections.—As cardiospasm may arise on
the one hand with a dyspeptic pattern in which pain may be a pre-
dominant feature, and on the other hand with a dyspeptic syndrome
in which pain is absent, it is not surprising that it should be con-
fused with gastric affections, and it is not uncommon for it to remain
unrecognized.

The following case-history may be regarded as an illustrative
example :—

A female patient, who complained of “indigestion”, of * vomiting”
immediately after meals, and of a slight menorrhagia, consulted a gynaco-
logist. Assuming that her ¢ dyspepsia’ was caused by a uterine condition,
the gynazcologist removed a diseased uterus. She continued to ‘‘ vomit”’
in an alarming way after her operation. Investigation showed that this
was not true vomiting, but that the food was just regurgitated and did
not taste sour. A radiograph showed that she was suffering from very
gross cardiospasm,
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Diagnosis from Carcinoma.—The following table shows the
difference between cardiospasm and malignant esophagus.

CARDIOSPASM ‘ MALIGNANT (ESOPHAGUS

Situated at the hiatus of diaphragm or | If the radiograph shows the obstruction
at the cardia. to be other than this, it is likely to be
carcinoma.

More frequent in females and in young | More frequent in males and in persons
people (neurotic). over 40 years.

Onset is sudden, and symptoms do not 1 Onset is gradual ; symptoms get steadily
progress. Intermissions occasionally. } worse. Rarely any intermission.

Pain substernal, sharp and lancinating, | More discomfort than pain.
and often symptoms of vagus nerve
stimulation.

Regurgitated material tastes sweet and | Regurgitated material smells bad and

smells sweet, and is copious as the tastes nasty (from ulceration), and is
dilatation is big. Patients are com- scanty because dilatation is moderate.
paratively well notwithstanding great Patients die before the dilatation gets
dilatation of the cesophagus. very big.
Patients look fairly healthy, even after } Patients look very sick, and are often
twelve or eighteen months. cachectic even after an illness of a few
months.
Wasting not so marked. Wasting very marked.

A glass of water, drunk quickly, may | A glass of water will make no difference
enable patient to swallow solid food. to the swallowing of solid food.

Bougie may be passed, after which the | Bougie cannot, as a rule, be passed.
symptoms may improve.

Radiograph shows the cesophagus in the | Radiograph has a characteristic appear-

proximity of the obstructton free from ance ; the cesophagus in the proximity
any infiltration, and therefore of the of the obstruction is, as a result of
shape of the lower end of a turnip; and infiltration of its walls, the shape of the
the dilatation of the cesophagus is some- lower end of a carrot; and the dilatation
times enormous. of the esophagus is not very great; the

patient dies before the dilatation can
become as big as that resulting from
cardiospasm.

No enlarged lymph-gland can be found | Occasionally an enlarged lymph-gland
in the neck. may be found in the neck.

(Esophagoscope discloses no obstruction, | (Esophagoscope encounters obstruction,
but a greatly dilated cesophagus. and a small piece may be removed and
examined with the microscope.

Cardiospasm Mistaken for Malignant (Esophagus.—It is worth
remembering that cardiospasm is much more frequently present than
is generally supposed, and may so mimic the symptoms of carcinoma
of the cesophagus that it is mistaken for this condition. I should like
to quote an instructive mistake to illustrate this point.
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A man, aged 59 years, cachectic, very emaciated, who appeared to be
in the last stages of malignancy, was found, on X-ray examination, to have
an enormously dilated stomach. His clinical manifestations and the X-ray
appearance of his stomach suggested that he was suffering from carcinoma
of the pylorus which was the cause of his pyloric obstruction. At operation
I was surprised to find that his pyloric obstruction was caused by a healed
ulcer-scar—an innocent condition. I performed a gastro-enterostomy.
Five months after the operation he returned, complaining of great difficulty
in swallowing. I now felt that I had made a mistake, and that the malig-
nant appearance of the patient and his very bad ill-health before the
operation must have been the resuit of early carcinoma of the wsophagus,
a condition which I felt sure was
now the cause of his dysphagia.

I felt that the innocent ulcer-scar
pyloric stenosis must have been a
coexisting condition.

Although in the radiograph
(Fig. 5) the lower end of the @so-
phagus was rather rounded, and
therefore did not appear to be
infiltrated by a carcinoma, I felt
that the slightly irregular isthmus
(Fig. 5, A) and the moderate dila-
tation of the cesophagus indicated
a malignant obstruction. In the
belief, therefore, that he was
suffering from carcinoma of the
esophagus, I did a gastrostomy.

Two years later the patient was

so well that the family doctor

came to the conclusion that the

obstruction must have been the

result of a cardiospasm, and

allowed the gastrostomy opening to Fig. 5.—Radiograph of cardiospasm. (By
close. The patient again became courtesy of Dr. H. M. Hewlelt.)

very ill and cachectic, developed

mediastinal symptoms and opacities (as seen by X rays) through the lung,
and appeared to be in a dying condition. His serious condition, I now
thought, proved that his cesophageal obstruction was certainly malignant,
and that the assumption of the family doctor was wrong. As a forlorn
hope I again performed gastrostomy. The patient rapidly recovered, and
was alive and well many years later. 'The man’s condition was always so
bad at the time of treatment that it was never possible to make an cso-
phagoscopic examination. Eventually an cesophagoscopic examination
was made, enabling a definite diagnosis of cardiospasm to be made.

This case is a good example of the great difficulty of distin-
guishing between a cardiospasm and a malignant obstruction.

Comparison of X-ray Appearance of Cardiospasm and Carcinoma
of the Lower End of the (Esophagus.—The X-ray diagnosis centres
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round the extent of the sophageal dilatation; upon the exact
observation of the shape and contours of the lower end of
the cesophagus, just above the obstruction; and upon the position,
contours, and density of the shadow of the isthmus at the point
of obstruction.

In cardiospasm, the lower end of the cesophagus is smoothly
round with sharp edges, and with a little projection coming from it;
in other words, there i1s no infiltration around the part of the

Fig. 6.—Radiograph of cardiospasm. Fig. 7.—Radiograph of cardiospasm. (By
courtesy of Dr. H. M. Hewletl.)

Figs. 6 and 7 show the great dilatation which occurs in cardiospasm, and
also the characteristic shape of the lower end, which is not tapering, but bluntly
rounded or bellying with a small point.

cesophagus which approximates the spasm ; the X-ray shadow resem-
bles the lower end of a turnip. Further, the shadow of the barium-
filled cesophagus shows great dilatation, much greater than that seen
in carcinoma. (Figs. 6,7.)

In carcinomatous obstruction the lower end of the cesophagus,
tapers like a carrot, and its edges are ill-defined and wavy, because
they are infiltrated and do not expand evenly or show sharp outlines.
The barium-filled cesophagus does not show as great a dilatation
as in the case of cardiospasm, and its barium shadow will be
seen to terminate in a cone pointing downwards, from the apex of
which a fine twisted stream of barium emulsion will be observed
making its way through the tortuous irregularities of the growth.
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Fig. 8 is a radiograph of a carcinoma of the cesophagus showing
these characteristics.

Transient Cardiospasm.—Mild dysphagic disturbances of a
transient character are occasionally found in association with inflam-
matory disease of the gall-
bladder or of the stomach and
duodenum. These disturbances
are probably caused by a mild
degree of cardiospasm, probably
reflexly caused by the disease
in the stomach, duodenum, or
gall-bladder. The higher the
ulcer is on the lesser curvature,
the more likely it is to cause
these dysphagic disturbances.

In such cases X rays show a
slowing-up of the barium meal
in the csophagus, but never
any dilatation of the cesophagus.

Occasionally ulcer of the

stomach or duodenum may be

) ) o Fig. 8.—This radiograph shows the char-
foun,d associated with a typlcal acteristic tapering lower end in carcinoma of
cardlospasm. the cesophagus. (By courtesy of Dr. H. M.

Hewlell.)

CHRONIC PEPTIC ULCER OF THE (ESOPHAGUS

Chronic peptic ulcer of the cesophagus occurs more frequently
than is generally thought. It is seen in association with chronic
ulcer of the stomach or duodenum, when the symptoms are often
obscured by those of the gastric or duodenal lesions. Alexander
Lyall> has reported eight cases of chronic peptic ulcer of the
esophagus which he found at post-mortem. In half of these cases
a coexistent gastric or duodenal ulcer was present.

The symptoms of a chronic ulcer of the cesophagus are as a rule
pain on the taking of food; the pain is substernal, and sometimes
spreads into the epigastrium ; it is often mistaken for the pain of
gastric or duodenal ulcer. Dysphagia, more or less severe, is also
a prominent symptom. The X-ray manifestations may show a delay
in the eesophagus of a barium meal, and it may be possible to demon-
strate an ulcer niche. Such a case is described by Sauerbruch?:—

An emaciated woman of 37 was admitted to the clinic with the

following history. Her illness had begun seven years previously with
A. T. 2
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pain in the epigastrium and vomiting. Swallowing became progressively
more difficult, and treatment by csophageal dilatation had given only
temporary relief.  Radiological examination clearly demonstrated a small
ulcer about 2 cm. above the diaphragm, and there was marked spasm of
the cardia.

Operation (Sauerbruch).—Jejunostomy was carried out, and during the
operation a small ulcer could be felt on the posterior wall of the esophagus,
immediately above the hiatus. The stomach and duodenum were normal.
After nineteen days the symptoms were so far relieved that food could be
swallowed without distress, and when the patient was examined three years
later swallowing was normal and all trace of the ulcer had disappeared.

(ESOPHAGITIS AS A CAUSE OF DYSPHAGIC DYSPEPSIA

Not infrequently an cesophagitis is found associated with high
gastric acidity. I have seen it follow the undoing of a gastro-
enterostomy where there was a sudden rise in gastric acidity.
(Esophagitis gives rise to sternal pain following the intake of food,
and a slight dysphagia. It, too, must be distinguished from gastric
and duodenal dyspeptic syndromes.

DYSPHAGIC DYSPEPSIA REFLEXLY CAUSED

It is not uncommon to find a dysphagic dyspepsia reflexly caused
in the same way as a disturbance of the filling and the emptying of the
stomach is caused by inflammatory lesions in the alimentary canal, or
in its adnexal organs such as the gall-bladder. In the case described
on p. 15, where cardiospasm was found to be associated with ulcer
stenosis of the pylorus, it is possible that the cesophageal condi-
tion was reflexly caused by neuromuscular disturbance originating
from the inflammatory disease in the pylorus. Spasm of the cardia
with mild pain beneath the xiphisternum is sometimes seen in cases
of inflammatory disease of the gall-bladder, and more frequently in
inflammatory disease of the stomach or duodenum. When the
disease of the stomach is high up towards the cardia, csophageal
disturbances are frequent, and there may be considerable delay in
the cesophagus of a swallowed barium meal. Moersch and Walters?
have demonstrated that ‘ under certain conditions, stimulation of the
peripheral ends of the splanchnic nerve, the gall-bladder, the urinary
bladder, and the intestines, produces spasm of the cardia”’, and they
express the belief that ¢ the splanchnic nerves are the main afferent
paths and, in part, the efferent paths for the reflex”. An aso-
phageal cardiospasm produced in this way, if well established, is not
always relieved when the primary gastric or cholecystic lesion is cured.

Carrington has pointed out that diaphragmatic hernia is frequently
found associated with some cardiospasm.
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THE PLUMMER-VINSON SYNDROME

A syndrome of dysphagia associated with a hypochromic anzmia,
a well-marked atrophic glossitis, and an achlorhydria, is described
by Plummer and Vinson. It is seen in thin and edentulous females.
At first sight the condition appears to be caused by carcinoma of
the @sophagus. A blood examination, however, clears up the diagnosis.

THE TREATMENT OF DYSPHAGIA

Where the Obstruction is Caused by Carcinoma.—In the
treatment of dysphagia caused by carcinoma, the only hope of helping
the patient depends upon the type of carcinoma; if it is of the scir-
rhous type it grows slowly, produces obstruction early, and a gastro-
stomy will prolong the patient’s life; if, however, the growth is of
the fungating type, obstruction is notsuch a factor as a toxamia from a
rapidly growing cancer, and gastrostomy will not help. In this latter
type of growth, implantation of radon seeds may keep the growth in
check and prolong the life of the patient. The radon seeds are
implanted by a specially made introducer which is used under direct
vision through an cesophagoscope. The use of radium is not without
danger to the wsophageal wall, and recurrence is the rule.

Where the Obstruction is Caused by Cardiospasm.—The treat-
ment of cardiospasm will depend a good deal on its degree. Dilatation
of the cardiospasm brings about an improvement in most cases. It may
be produced either by hydrostatic pressure or by manual dilatation.

Dilatation by Hydrostatic Pressure.—Plummer of the Mayo Clinic
devised a method of dilating the cesophagus by hydrostatic pressure.
The dilator is depicted in Fig. g. In using this method it is
necessary, as a preliminary, to make the patient swallow snarls of
fine silk, which are washed through the cardiospasm by a draught
of water into the intestinal coils, where they become fixed. On
this thread, which is held taut, the end of the hydrostatic dilator
1s threaded and it is then passed through the cardiospasm, the
thread guiding the dilator through the eccentric opening of the
cardiospasm.

It is necessary to use the greatest gentleness, because the cso-
phageal wall is very thin, and may be easily perforated. The position
of the dilator should be adjusted in front of the X-ray screen. A
water pressure of 10 lb. is used to dilate the bag. If the bag is in
the proper position, the patient should experience pain when the
bag is distended with the water pressure. If no pain is experienced,
the bag should be adjusted till, when the pressure is applied, a pain
is produced. This dilatation may have to be repeated several times



20 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

at intervals. Frequently the results of this treatment are dramatic,
and the patient is often able to swallow food at once.

Dzlatation by the Use of a Mercury Tube.—Hurst advocates the use
of a mercury tube and for it claims many cures.

Manual Dilatation.—It often happens that the treatment of
cardiospasm by hydrostatic pressure or a mercury tube fails to cure a
cardiospasm. In such a case, it is the experience of many surgeons
(Walton, Wakeley, and others) and my own that manual dilatation of
the cardiospasm will, in practically all cases, relieve the condition.

Manual dilatation of the cardiospasm requires an abdominal
operation. The two precautions that experience has taught me are
essential for the safety of manual dilatations are: (a) To regard the
aesophageal contents as septic, and take special precautions to prevent
their infecting not only the peritoneal cavity but also the abdominal

Fig. 9.—The Plummer hydrostatic dilator. (From the * Collected
Papers of the Mayo Clinic’.)

wall wound ; and (b) To take a long while to dilate the cardiospasm,
so that the muscle fibres are stretched so slowly that they will not
rupture and predispose to the formation of a mediastinitis, the great
danger in manual dilatation.

The steps of the operation are as follows :—

I. As a preliminary to the operation the sophagus must be
faithfully washed out for three or four days before the operation. The
reason for this is that stasis of food in the cesophagus causes consider-
able infection, and this is liable to cause infection of the abdominal
wound or peritoneum, for, unlike the contents of the stomach, the
sterility of which is ensured by the presence of hydrochloric acid,
those of the cesophagus in a case of cardiospasm are not sterile.

2. A left upper paramedian incision is made, extending to the
lower edge of the thorax.

3. The abdomen is opened, and the author’s operating frame
{see Chapter XXXIV) inserted in the wound (Fig. 10), and used to
clamp impermeable protective towels over the edges of the wound.
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4. A trocar is now inserted into the stomach, and its contents
are aspirated.

5. The stomach is opened as near as possible to the cesophagus
by an incision in its long axis. It 1s then ¢ vacuum-cleaned ’ with a
sucker. Very gently and very slowly two and then three and finally
four fingers are inserted into the cardia, and the ‘cardiospasm’ 1s
dilated ever so gently. It is necessary to emphasize this, for unless
the dilatation is carried out very slowly it is extremely easy to cause
a tear, or to bruise the thin esophageal wall, with the result that the
mediastinum may become infected and a fatal result ensue.

Fig. 10.—Operating frame set in position, exposing the fundus
of the stomach.

As an example of the efficacy of manual dilatation, the following
case, one of several, is quoted :—

A patient suffered from a cardiospasm which was so bad that he could
scarcely swallow any food at all. Over a period of three years he had
lost four stone in weight, and had become so ill that he was quite unable
to work. The cardiospasm had been dilated repeatedly with Plummer’s
hydrostatic dilator, without any improvement in swallowing. Finally it
was decided to dilate the cardiospasm manually. The result was dramatic.
He was able to swallow very soon after the operation, and his spasm was
completely cured. Twelve months after the operation he had gained
three stone in weight, and now, eight years after the operation, is still
quite well. Fig. 11 is a radiograph of this patient’s cesophagus taken
before the dilatation. When he was examined eight years later, he said
he had no difficulty in swallowing any kind of food, unless he swallowed
it too quickly. Then he would experience some difficulty, but a glass of
water would relieve this at once. A radiograph showed that the food did
not go straight through the @sophagus into the stomach, but there was a
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Fig. 11.—Radiograph of wsophagus taken before the manual dilatation.

Fig. 12.—Radiograph taken eight years after manual dilatation.
(Ten minutes after a meal.)
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delay of about ten or fifteen minutes. Fig. 12 is a radiograph of the ceso-
phagus taken eight years after the manual dilatation. It shows that ten
minutes after a meal there is still a certain amount of food in the cesophagus.
The patient, however, is not conscious of any delay. In this radiograph
it will be noticed that the «sophagus has not contracted, and that as a
matter of fact there is not a great deal of difference in its appearance from
that shown in Fig. 12, which was taken before the manual dilatation.
Other cases of cardiospasm treated by manual dilatation showed little
diminution in the barium shadow, although the symptoms were relieved.

As an example of the dangers of manually dilating a cardiospasm
the history of the following case is instructive :

A man had for years complained of difficulty in swallowing. A radio-
graph revealed that he had a cardiospasm with an enormous dilatation
of the wesophagus. Over a period of twelve months the cardiospasm was
repeatedly dilated with Plummer’s hydrostatic dilator, without obtaining
any improvement in his swallowing. It was then decided to dilate the
cardiospasm manually, and the patient was operated on for that purpose.
The dilatation was carried out very gently; notwithstanding this, three
days after the operation the patient became very ill and died from
mediastinal infection.

Division of the Sympathetic Supply of the Lower End of the
Esophagus.—The sympathetic fibres running on the left of the
left gastric artery, fibres which supply the lower end of the cesophagus,
have been divided, by Knight® and others, with a view to relieving
the cardiospasm. The principle on which this operation is based
is that the cause of the cardiospasm is an imbalance between the
sympathetic fibres which are supposed to supply the cardiac sphincter,
and the vagus fibres which innervate the wall of the cesophagus. So
far, no very definite permanent satisfactory results have followed the
use of this operation, and the results seem to be on a level with those
of division of the sympathetic in the treatment of other pathological
dilatations in other sections of the alimentary canal.
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CHAPTER 111
THE SYMPTOMS OF DYSPEPSIA

IN healthy persons the ingestion of food is a pleasant function, and
the subsequent digestion and absorption quite an unconscious process.
Any discomfort or unpleasant manifestations following the intake of
food may be classed under the name of ‘ dyspepsia ’.

Dyspepsia, then, is an awareness of the process of digestion.
It is caused by a great variety of diseases. Its main cause, of course,
is disease of the stomach ; but it may arise from disease anywhere in
the alimentary canal, or as a reflexion of disease in any part of the body.

General Symptoms of Dyspepsia.—General manifestations of
dyspepsia may consist of any, or all, of the following symptoms or
signs :—

1. Fullness, discomfort, pain.

2. Nausea, vomiting with or without definite relation to food,
and with or without relief of the dyspeptic symptoms.

3. Flatulence, heartburn, and acid eructations.

4. Epigastric reflex rigidity and tenderness.

5. Epigastric cutaneous hyperasthesia.

6. ‘ Deep tender spot’ (visceral tenderness).

The preponderance of one or more of these manifestations, or a
particular combination of some of them, may form types or patterns
of dyspepsia which are characteristic of the disease causing them.

Thus, careful study of the various forms of dyspepsia and how
they are caused is of value in the early recognition of disease.

Of the dyspeptic manifestations above enumerated, the most
important from a diagnostic point of view are: fullness, discomfort,
and pain; vomiting, if it occurs in definite relation to the taking of
food ; and ‘ deep tender spot’ (visceral tenderness).

1. Fullness, Discomfort, Pain.—Fullness and discomfort may be
regarded as minor degrees of pain. Pain, when it is present, is one of
the most informative symptoms in a dyspepsia complex.

2. Nausea and Vomiting.—Nausea is present to a greater or lesser
extent in the majority of dyspeptic syndromes. It varies, however,
in its incidence in relation to the taking of food. Its variation may
have a significance of diagnostic value in distinguishing a dyspepsia
of innocent origin from one of malignant origin.
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Vomiting is more often caused by a derangement of function
than by organic disease. It presents various types, the difference
between which can be recognized. Thus the symptom of vomiting,
keenly scrutinized, becomes of diagnostic value.

3. Flatulence, Heartburn, and Acid Eructations.—In every dys-
peptic picture there are general symptoms such as flatulence, heart-
burn, etc.; symptoms which are of little value in making a diagnosis.

4. Epigastric Reflex Rigidity and Tenderness.—With any of the
manifestations of a dyspepsia there may be an epigastric rigidity and
tenderness. These sensory signs correspond to the supply of the
7th, 8th, and gth nerve-roots to the abdominal wall. Painful afferent
impulses from the stomach pass by the sympathetic rami through these
nerve-roots to the corresponding segments of the spinal cord. These
impulses cause an increased excitability of these segments, and this is
reflected in the corresponding sensory innervation of the abdominal wall.

This reflex rigidity and tenderness is always situated in the
epigastrium, and therefore does not correspond to the anatomical
position of the stomach, for the reason that this organ has dropped
owing to man’s upright position (Fig. 13).

5. Epigastric Cutaneous Hypercesthesia.—An epigastric hyper-
sensitivity is not constant in its appearance, even in the case of an
organic gastric lesion. It is not uncommon to find at operation a
gastric or duodenal ulcer where no cutaneous hyperzsthesia has been
present before the operation. It is therefore not a consistent sign
in a dyspepsia, nor one on which reliance can be placed. It is pro-
bably like the pain of ulcer, which depends largely on the degree
of inflammatory infiltration of the ulcer.

6. ‘Deep Tender Spot’ (Visceral Tenderness).—In contradistinc-
tion to diffuse epigastric tenderness, a local ‘ deep tender spot’ is
found over an area of localized inflammation in the stomach such as
that caused by a chronic gastric or duodenal ulcer.

If a chronic ulcer be visualized on the X-ray screen and pressed
upon, it will be found to be exquisitely tender. It will also be noticed
that the tenderness is very local, and corresponds accurately to the
situation of the ulcer (Fig. 13, A). Such a ‘deep tender spot’
definitely indicates organic disease.

This ‘deep tender spot’ may not, in the case of chronic ulcer,
be always present. As a matter of experience, it has been found that
the greater the inflammatory reaction in the ulcer the greater the
tenderness of the ‘ deep tender spot’. Thus, in some chronic ulcers
in which the inflammatory infiltration is inadequate to cause pain
(see p. 34), the ‘ deep tender spot’ may be absent.
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Reflex tenderness and
rigidity

Decpvisceraltenderness,
directly over ulecer,
‘ deep tender spot’

A
\@J— Niche

Fig. 13.—Diagram showing the position of the reflex rigidity and tenderness,
corresponding to the yth, 8th, and 9th segments. A indicates the ‘deep tender
spot’,

The Great Variety of Dyspeptic Syndromes.—Dyspeptic sym-
ptoms and signs may so combine that they can form an almost
infinite number of patterns, each of which may indicate either a par-
ticular phase of functional disturbance of the stomach, or a type or a
degree of organic disease of the stomach.

For example, functional disease of the stomach may cause a
dyspeptic syndrome almost indistinguishable from that of an early
carcinoma. It may, on the other hand, produce a clinical picture of
dyspepsia which is easily confused with that caused by a type of gastric
ulcer. Again, a certain type of carcinoma of the stomach may give
rise to a dyspepsia similar to that of gastric ulcer, and another type
may cause a dyspeptic picture similar to that found in duodenal ulcer.
Also, an extragastric alimentary lesion may cause a dyspepsia like that
of gastric ulcer or carcinoma, and systemic disease may give a picture
of organic disease of the stomach.
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Thus disease, either systemic or local, may produce an almost
infinite variety of dyspeptic patterns, at first glance one much like
another, but all more or less capable of recognition by taking advantage
of the refinements of modern diagnostic methods.

So numerous, then, are these various patterns that it is impossible
to think of cataloguing each one as a distinct entity—that is, as a
distinct type of dyspepsia; to interpret their significance they must
be analysed into their components.

The Surgeon’s Approach to a Case of Dyspepsia.—There are
two ways in which the surgeon may approach the problem of a dia-
gnosis in a case of dyspepsia which may have a surgical cause.

He may approach it from the standpoint of a knowledge of how the
physiological conditions of the stomach are disturbed, and try to analyse
the dyspeptic picture; that is, try to recognize the manifestations of
disturbance of function caused by a disease. In other words, he may
attack the problem from the standpoint of the mechanism of its causation.

He may also approach it from the point of view of his knowledge
of the various causes of dyspepsia, and of the phases of disease which
he knows produce dyspeptic syndromes ; that is, he may approach
the problem from an aetiological point of view.
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CHAPTER IV
THE MECHANISM OF THE CAUSATION OF DYSPEPSIA

DyspepsiA may be regarded as a disturbance of the normal functions
of the stomach caused by a vital, functional, or organic disturbance
of the gastric wall. Dyspeptic symptoms and signs are only the
indications of disorder of function ; they are evidence that the natural,
painless activities of the stomach or the duodenum have become dis-
turbed by disease.

THE NORMAL FUNCTIONS OF THE STOMACH

The Motor Function of the Stomach.—The stomach is a
receptacle into which food is intermittently taken in quantities, stored
for a time, and doled out continuously in small amounts to the
intestine, the main organ concerned with digestion and absorption.
In point of fact, the main function of the stomach is its motor activity,
that 1s, its filling and its emptying. The dominance of this motor
function of the stomach is more evident in the stomach of the dog,
in which the motor power of the stomach is more highly developed.
The dog does not chew, but ‘ bolts ’ his food, and his stomach is called
on for great motor action; consequently the stomach is small, thick-
walled, and powerfully muscled.

Other Functions of the Stomach.—Of the other functions of
the stomach the most important are: (a) Partial digestion of protein
—a preparation of the protein for intestinal digestion; () Secretion
—in a day, the stomach produces about two pints of secretion, the
main digestive constituents of which are pepsin and hydrochloric
acid; (c) Preparation of intrinsic factors for osmotic equilibrium.
The digestive functions of the stomach may be taken over by the
intestine, and consequently partial removal of the stomach causes
little disturbance to the organism.

Of the gastric functions, the secretory seems to be affected more
by toxic, circulatory, and nervous disturbances, that is, by medical
diseases; its disorder, therefore, appears to be more a concern of the
physician. The manifestations of this disorder are generally of the
nauseous type of dyspepsia—a painless dyspepsia.

On the other hand, the important motor gastric function
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seems to be affected more by organic disease—that is, by surgical
diseases; and its disorder, therefore, is more a concern of the
surgeon.

A derangement of this function gives rise to distinctive sym-
ptoms, to fullness, discomfort, or pain—to a painful dyspepsia.
Further, as the motor function consists of two main activities,
namely, the filling of the stomach, which is an active relaxation, and
the emptying, which is an active contraction, it follows that a
disorder of motor function must be one not only of the emptying
function, but also of the filling function.

THE MECHANISM OF THE CAUSATION OF
GASTRIC PAIN

In order to understand how derangement of the gastric motor
functions in some cases produces fullness, in other cases discom-
fort and pain, and in order to appreciate the incidence of these
symptoms in relation to the intake of food, it is necessary to have a
knowledge of the physiological mechanism whereby gastric pain can
be produced.

This involves a consideration of the following :—

1. The sensory innervation of the stomach.

2. The nature of the postural gastric tone underlying gastric
retention ; that is, the mechanism concerned with the filling of the
stomach.

3. The nature of the gastric postural tone underlying the expulsive
action of the stomach; that is, the mechanism concerned with the
emptying of the stomach.

4. The mechanical effects of the various degrees and stages of
organic—inflammatory and malignant—diseases,

1. THE SENSORY INNERVATION OF THE STOMACH

The Tension Receptors of the Gastric Wall.—The stomach
has not the same sensory receptors as the skin. When operating on
the stomach under local anasthesia, it can be handled and cut without
pain. If, however, it is dragged or pulled on, nausea and vomiting
occur. The ordinary skin sensory receptors which serve the sensations
of touch, heat and cold, and pain, are not required in the stomach; it
is not necessary for the stomach, like a limb, to remove itself from
injury. Therefore no pain receptors are required ; it is only necessary
for the stomach to have sensation which will indicate when it is full.
Thus receptors sensitive to tension are the main ones provided in
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the stomach. Stimulation of these tension receptors may cause a
sensation of fullness, discomfort, or pain.

The Path of the Tension Impulses from the Stomach.—With
a view to affording physiological and anatomical explanations of
epigastric tenderness and rigidity and of the ‘ deep tender spot’—
manifestations which are found in most dyspeptic syndromes—it is
of value to discuss the path of the tension impulses : that is, the path
of the afferent sensory fibres from the stomach (Fig. 14).

Fig. 14.—The afferent nerve-fibres of the stomach to the
7th, 8th, and gth spinal segments.

Afferent impulses travel through both sympathetic and vagus
nerves. They travel by the afferent fibres of the sympathetic supply of
the stomach to the ceeliac plexus, and from there, by the rami, to the
spinal cord in the 7th, 8th, and gth segments. These afferent impulses
may then either pass by the cord to the midbrain sympathetic centre,
which, as it is not in the sensorium, does not interpret the impulse
as pain. A segmental excitation arising from afferent impulses from
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the sympathetic may give rise to a reflex protective action of the
muscular abdominal wall—that is, to epigastric rigidity—to défense
musculaire. It may also cause a cutaneous hyperasthesia. As a
clinical fact it is found that this hyperasthesia and reflex contraction
are always higher than the lesion in the stomach (see Fig. 13). The
reason for this probably is that, as a result of a man’s upright position,
his stomach has dropped (Kinsella). If it were not for this, the somatic
segment and the visceral segment would correspond. Hence the
epigastric défense musculaire and epigastric cutaneous hyperasthesia
resulting from gastric disease is constant in its localization, and corres-
ponds to the 7th, 8th, and gth spinal segments.

Afferent impulses from the stomach may also travel by the fibres
of the vagus to the medulla, and from there, probably, to higher centres
in the brain. Thus it is not unlikely that, through these vagal fibres,
an injury to the stomach can to some extent be localized by the sen-
sorium. It is probable that through these afferent vagus fibres stimuli
pass from a chronic gastric ulcer to the sensorium ; and that it is by
way of these fibres that the patient obtains the sensation of ‘deep
tender spot’ (see Fig. 13) which is usually found over a chronic ulcer,
and which corresponds accurately to its situation. It may, however, be
the involvement of the visceral peritoneum over the chronic ulcer
which gives the ‘ deep tender spot ’.

Stimulation of the Tension Receptors.—Stimulation of these
tension receptors (causing fullness, discomfort, or pain) may be pro-
duced in the following ways: (a) By the effect of increased tension
in the gastric wall, caused by muscle spasm, inflammatory infiltration,
or malignant infiltration; and (b) By the effect of increased tension
in the lumen of the stomach.

a. INCREASED TENSION IN THE GASTRIC WALL.—

Muscle Spasm.—A simple example of the role of spasm of muscle
in producing pain was seen when Beaumont introduced his thermo-
meter into the pyloric muscle of Alexis St. Martin. In this instance,
pain was at once caused by the spasm of the pyloric muscle contracting
upon the thermometer.

Where obstruction in a hollow organ develops, painful muscular
spasms may occur in the hypertrophied muscle walls. An example
of this was seen in a case of chronic ulcer of the pyloric muscle
(Fig. 15) which produced almost complete obstruction of the pylorus
in four months. In this case, severe cramp-like pains were present
four hours after every meal, and they coincided with the develop-
ment of deep, powerful, visible peristaltic waves which set in about
this time.



32 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

Where obstruction in a hollow organ develops slowly, the same
degree of spasm and therefore pain does not occur. For example,
in the case of slowly growing pyloric carcinoma, tetanic-like spasm of
the gastric muscle, which has hypertrophied slowly, does not occur ;
and 1in this case no definite pain results.

Inflammatory Infiltration.—The role of inflammatory infiltration
in producing pain is seen in the case of chronic gastric ulcer, in

Fig. 15.—Operation sketch of a chronic ulcer of the pylorus of four months’
duration causing dilatation and hypertrophy of the stomach, with cramp-like
colicky pains four hours after food.

which gastric pain is the predominant feature. In this type of ulcer
the edges and the base are intensely infiltrated, being densely packed
with inflammatory cells. This infiltration, if it is sufficiently exten-
sive, is an adequate stimulus to the tension fibres for the production
of pain (Fig. 16).

On the other hand, in an acute ulcer, very little if any inflam-
matory infiltration is present. As a consequence this type of ulcer
is not associated with pain, and it does not cause a painful dyspepsia

(Fig. 17).
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Fig. 16.—Section of chronic ulcer with its edges and base packed with
mflammatory cells. This ulcer gave the typical pain of gastric ulcer.
(Microphotograph by courtesy of Dr. Wright-Smith.)

F1g. 17.—Section of acute ulcer in which practically no inflammatory infiltra-
tion can be seen and which did not give rise to pain. (Microphotograph by
courtesy of Dr. Wright-Smith.)

A. T. 3

33
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Depending on its degree of inflammatory infiltration, subacute
ulcer may or may not be associated with a minor degree of painful
dyspepsia.

The hypothesis that stimulation of the tension receptors in the
stomach causes the pain of chronic ulcer does not, at first sight, appear
to afford an adequate explanation of this pain and that of other organic
diseases of the stomach.

Why does the pain of most cases of chronic ulcer come on only
from one to two hours after meals ? The inflammatory reaction in
the ulcer could not alter in such short painless intervals.

Why does the pain of chronic ulcer disappear ? I have often seen
cases of chronic ulcer come into my wards with acute pain after meals;
and after appropriate treatment, the pain has disappeared. Neverthe-
less, at operation I have found a firm hard chronic ulcer.

Why are some chronic ulcers painful and others not ? A chronic
ulcer having all the appearances of the type of chronic ulcer which
usually gives rise to pain may be seen with the gastroscope, and yet
the patient may not have complained of pain after meals (J. Horan,
personal communications). Many chronic ulcers are present during
life without causing painful symptoms. In an analysis of 218 cases
studied at autopsies Wright-Smith reports that, in an autopsy series
of g7 cases of chronic gastric ulcer, no symptoms had been reported
during life in 22 of them.!

Why does the pain of chronic ulcer almost always disappear
immediately after a gastro-enterostomy before any immediate change
could take place in the inflammatory infiltration of the ulcer ?

I have no doubt that in all these cases of chronic ulcer which
do not cause painful symptoms, the inflammatory infiltration is
inadequate to cause tension stimulus sufficient to cause pain, even
with the addition of the extra tension stimulus caused by muscle
movement.

Is there, then, another factor in the causation of ulcer pain ?

Many authors have suggested that increased or prolonged acidity
is the other factor, mainly because the pain of ulcer is relieved by
alkaline drinks. Without going into reasons, it is obvious that the
effect of a greater or lesser degree of acidity does not afford an
explanation of the variation of the incidence of pain in any of the
circumstances above mentioned.

The explanation of the pain of chronic ulcer is, I believe, that
the stimulation of the tension receptors must be adequate before
actual pain is produced. The gastric ulcer which loses its pain when
treated in hospital has lost some of its inflammatory infiltration as the
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result of rest and treatment, and the stimulation to the tension fibres
is then inadequate to produce pain. An analogous condition is seen
in the case of chronic ulcer of the leg. While the patient is attending
the out-patient department, where it is not possible to treat the ulcer
properly, it will be so painful that the patient cannot sleep. After a
week’s treatment in hospital, although the ulcer looks much the same,
it no longer gives rise to constant pain—the inflammatory infiltration
and therefore the pressure on the nerve-endings in the ulcer have been
lessened by treatment. It is, however, still tender to touch or to
movement—that is, when extra pressure on the inflammatory infiltra-
tion offers an adequate stimulus to the sensory fibres.

Such a hypothesis, in regard to the typical pain of chronic ulcer,
is supported by the fact that in very old chronic penetrating ulcers
where the inflammatory infiltration is intense, in contrast to the
ordinary type of chronic gastric ulcer in which the inflammatory
infiltration is not so marked, pain is continuously present, but becomes
worse one or two hours after meals—about the time when the stomach
is emptying.

In the ordinary type of chronic gastric ulcer, I believe that a
tension stimulus adequate to produce pain is brought about by the
vigorous peristaltic movements and muscular contraction (increased
tension stimulus) as the stomach empties itself and becomes small.
I believe this pain is produced in the same way as intense pain is
caused only during the emptying of the bladder in a case of a deep
chronic ulcer of the trigone. In such an ulcer I have watched
(with a cystoscope) the patient experiencing the most intense
pain during the emptying stage of the bladder; that is, as the
bladder contracted and the trigone became puckered. The moment
the bladder was filled, the pain disappeared. The same kind of
pain on emptying will be seen in cases of trigonitis of the bladder.
I feel that the pain of the chronic gastric ulcer, like that of the ulcer
of the trigone, and the partially cured ulcer of the leg previously
referred to, is only produced when the tension is increased and is
accompanied by muscular movement.

It is the active processes of gastric emptying which give rise to
the pain in chronic gastric ulcer. It can be shown by X-ray investi-
gation that it is only when the stomach is emptying—not when it is
empty—that the pain begins to come on. Further, if chronic ulcer
develops in a stomach which cannot empty—that is, in a stomach
which has become dilated from a duodenal or pyloric stenosis, the
ulcer, no matter how chronic it is, does not give rise to any pain
(a case is quoted on p. 123 to exemplify this fact). I feel sure that
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the relief of the chronic gastric ulcer which follows the taking of food
or of alkaline drinks is Jue to the distending of the stomach or
duodenum, which relieves the pain just as the filling of the bladder
obliterates the pain in ulcer of the trigone. It is not the alkali which
relieves the pain, but the fluid distending the stomach. And as
bicarbonate of soda at once gives rise to gas which distends the
stomach, it relieves the pain much more quickly than alkaline drinks
containing magnesium oxide.

Malignant Infiltration.—The action of malignant infiltration of
the gastric wall in producing stimulation of the tension receptors is
uncertain, probably because of its slow development. It does not
always give rise to pain in relation to food, and when it does, the pain
1s not severe like that caused by infiltration of a chronic gastric ulcer.

If the growth is in the area in which there is deep peristalsis,
that is, in the pyloric part of the stomach, it usually produces discom-
fort or pain both during the filling and the emptying of the stomach.
The discomfort or pain during filling is probably the result of the
extra tension stimulus caused by the muscular action of distending the
empty and rigid-walled stomach. The discomfort or pain on emptying
is most likely caused by the disordered peristaltic contractions and
by the puckering contraction in the almost empty stomach, both
acting on the infiltrated and rigid wall of the pyloric part of the
stomach. Thus, in both the filling and the emptying of the carcino-
matous stomach, it is the muscle movement causing extra tension
stimulus in the infiltrated gastric wall which provides a stimulus
adequate to produce pain.

If the lesion is in the cardiac part of the stomach, it may not
cause pain, for in this part of the stomach there is no peristaltic
movement. However, carcinomatous infiltration of any part of the
gastric wall may give rise to a continuous low-grade pain—to an
“ache .

A malignancy can give rise to a tension stimulus and pain in
another way. A carcinomatous lump in the pyloric part of the
stomach can cause pain just like that of gastric or duodenal ulcer :
that is, pain two to three hours after food, and pain relieved by
further food or alkaline drink. This pain is probably produced by
a painful tetanic spasm of the emptying stomach around the lump
—an effort to expel it from the stomach as if it were a foreign body.
It is not unlikely that it is analogous to that pain which occurs in the
case of an intense spasm of the lower part of the sigmoid, which
gives rise to the sensation of intense tenesmus—a spasm so intense
that it can produce a hard malignant-like tumour (see p. 65).
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This type of gastric pain is exemplified in the following history :—

A patient complained that
““ as soon as she stood up from
the table ” she suffered from
epigastric pain, which gradually
died away ; and that about an
hour later, a severe crampy
pain began to come on. When

Fig. 18.—Sketch showing
the situation of a carcinomatous
tumour, which could be felt only
when crampy pain came on as
the stomach emptied.

this crampy pain was most
severe, a definite tumour could
be felt to develop under the
palpating hand (Fig. 18).

At times the tumour be-
came less obvious, coming and
going, after the manner of the
tumour which one sometimes

sees in an obstruction of the small intestine.

Fig. 19 shows a radiograph

of this tumour, which was situated on the posterior wall of the stomach.

The deformity on the greater
curve caused by the tumour
can be seen extending from
A to B. This radiograph
was taken fifteen months
after the onset of the malig-
nancy.

In this case the tumour
was probably a painful spastic

Fig. 19. — Radiograph
showing tumour of the
stomach. The situation of the
tumour is marked A to B.
(By  courtesy of Dr. John
O’ Sullivan.)

contraction of the gastric wall,
in the emptying stomach,
around a carcinomatous
tumour—an effort, as it
were, to expel the lump.
This crampy pain disap-
peared when food was
taken—a clinical feature

which led to the belief that the patient was suffering from a gastric or

duodenal ulcer



38 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

b. INCREASED TENSION IN THE LUMEN OF THE STOMACH.—
The effect of tension in the lumen of a hollow organ, such as the
stomach, is seen in the following experiment by Burge, Martzloff,
Suckow, and Thornton? A segment of small intestine with its blood-
supply was isolated and closed at each end. The continuity of the
intestine was established in the usual way. The isolated segment was
so fixed on to the abdominal wall that its contents could be aspirated

Fig. 20.—Closed experi-
mental loop, sutured under
the abdoniinal wall.

(Re-drawn by kind per-
mission from the  Avchives
of Surgery’.)

at will by a hypodermic syringe (Fig. 20). Secretion occurred, and
as a result of this distension in the closed loop, as the tension
increased in the lumen, the animal invariably began to vomit. When
the contents of the loop were aspirated and the tension thus reduced,
the animal was immediately relieved and at once began to eat. This
would seem to prove that symptoms of nausea, discomfort, and
probably pain were caused by the tension in the loop, or the
muscular effort to which the distension gave rise.

2. PosTuralL ToNE UNDERLYING GASTRIC RETENTION

The postural tone of gastric muscle is that property of involun-
tary muscle generally to which the term ‘ plasticity’ has been applied.
It permits of the muscle comfortably taking up any new position ;
that is, it allows various degrees of distension of the stomach without
the muscle becoming fatigued or the tension in the lumen of the
stomach becoming increased. The muscle can, as it were, lock itself
into each new position by a sort of ‘ ratchet action’.

This postural tone is probably mainly of myogenic origin, but it
is controlled or varied by the action of the involuntary nervous system
—the parasympathetic and the sympathetic.
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The postural tone is concerned with the mechanism of the pain-
less or comfortable filling of the stomach. Thus, if the musculature
of the stomach—and therefore the postural tone—is normal, and if
its autonomic innervation is healthy, the stomach is capable of
relaxing in an orderly fashion to accommodate food which is being
taken into it in increasing amounts. By this orderly relaxation the
stomach takes up, as it were, a new °retention posture’ with each
addition of food.

An increase in the quantity of intake of food does not, therefore,
cause an increase in the intragastric tension, as it would if the stomach
were an elastic bag; consequently the stomach accommodates the
food without discomfort.

As has been pointed out, this capability of taking up a new
‘ retention posture’ as the stomach fills is a quality inherent in the
muscle itself. It may, however, be modified or considerably dis-
turbed by impulses which it receives from the autonomic system—
that is, from the vagus or from the sympathetic. This orderly,
comfortable filling or unfolding of the stomach, which depends upon
the normality of the gastric muscle and also on that of its nervous
supply, can therefore be deranged by functional disturbance of its
nervous mechanism, by organic disease of the gastric wall, or by a
congenital myogenic abnormality. Under such circumstances the
gastric wall cannot relax in the normal orderly fashion as it receives
food. The consequence of this is that intragastric tension rises and
the filling of the stomach is attended with fullness, discomfort, or
even with pain.

In cases of dyspepsia of this type, caused by a derangement of
retention postural tone, the stomach when seen at operation is small
and healthy-looking. 'The patient, however, may have felt full and
uncomfortable after meals, and may even have experienced pain.

This form of dyspepsia may come under the notice of the surgeon
because the pain that occurs after food is thought to be due to organic
disease of the stomach, such as gastric ulcer or carcinoma.

The normality of the postural tone of the gastric muscle and
therefore the comfortable filling of the stomach can also be interfered
with by organic diseases, such as by a more or less general infiltration
of the gastric wall by carcinoma. In this case the wall cannot relax
for each new retention posture, and the tension in the lumen of the
stomach increases. The taking of food is accordingly attended with
fullness and discomfort and occasionally with pain.

In contrast to the effect of malignant infiltration on postural tone,
local inflammatory organic disease of the stomach, such as gastric
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ulcer, does not produce a general infiltration of the gastric wall, and
for this reason does not cause a derangement of the retention postural
tone and disturb the normal comfortable filling of the stomach.

A general inflammatory condition of the gastric wall, however,
such as gastritis, does interfere with this postural tone, and in this
case the filling of the stomach is attended with some discomfort.

It is interesting and also important from the point of view of the
early diagnosis of gastric cancer to appreciate these distinctions in
regard to the disturbance of gastric wall retention postural tone by
organic disease. For instance, in some cases of early carcinoma,
where the infiltration of the gastric wall is not very extensive, a
disturbance of the postural tone—of the gastric filling—is only seen
in the final stages of the filling of the stomach ; that is, only when
a full meal is taken. A clinical example to illustrate this fact is given

on p. 47.
3. PosTURAL TONE UNDERLYING GASTRIC EXPULSION

The stomach empties itself by a series of movements of its
muscular wall. These are: a sustained tonic contraction in the cardiac
part of the stomach ; a series of rhythmic peristaltic contractions in the
pyloric part, increasing in power as they approach the terminal part of
the stomach ; and a relaxation of the pyloric muscle together with a
prepyloric fan of sympathetically innervated muscle-fibres. This
property of the gastric muscle of an orderly emptying, or of doling out
its stored nutriment (mechanically and biochemically prepared) to
the intestine, is inherent in the gastric muscle. It is also to a certain
extent under the control of the autonomic nervous system.

The efficiency and the painlessness of the emptying processes
depend on a normal postural tone and nervous mechanism. Disturb-
ance of one or the other or both can make the emptying uncomfort-
able or cause painful spasm.

Individual Capability of Retention or of Emptying.—A property
of inherent postural tone of gastric muscle is that it influences the
individual capability of retention or of emptying of a particular stomach.
Some stomachs can hold a lot with comfort and others can only hold
a comparatively small quantity; some stomachs empty quickly and
others empty slowly.

This individual capability, too, is, to a large extent influenced by
the more or less inherent development of either the sympathetic or
the parasympathetic system. Some persons are sympatheticotonic
and others are vagotonic.
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But the most profound alterations in individual gastric retention
or individual gastric emptying are caused more from congenital myo-
genic faults than from any under- or over-activity of a part of the
autonomic system. These alterations are seen in those gross patho-
logical retentions and dilatations of the alimentary canal such as
cardiospasm, gastric and duodenal ileus, ileus of the small intestine,
megalocolon, megacystis, etc., while the most profound alterations
in gastric emptying are seen in those intense spasms which some-
times occur in the stomach, the duodenum, the colon, and the bladder,
some of which appear to have a congenital—perhaps myogenic—basis.

(See Chapter VI.)
The normal retention postural -
tone or the stomach’s capability of
retention, therefore, varies according
to an inherent tendency in the muscle
of the individual and to the develop- \4 . /

ment of the involuntary nervous
system. ®

In a healthy strong man, who
i1s usually vagotonic, the empty
stomach 1s small, horn-shaped, mus-
cular, highly situated, and with a \ /
stall air-content. Its capacity for
retention is small; it empties
quickly. Fig. 21 shows the usual
type of stomach in the sthenic male.
This type of stomach may be the
result of an inherent postural tone which is dependent on sex, or
it may be due to dominance of vagal influences.

On the other hand, in a woman, who is usually sympathetico-
tonic, the resting stomach presents rather a contrast to that of the
healthy male. It is usually large, thin-walled, low-situated—some-
times almost in the pelvis—with a large air-content. Its capacity
for retention is great; it empties slowly. It has an exaggerated
retention postural tone. This may be an inherent postural tone
which goes with the sex; or it may be due to an overacting
sympathetic, evidences of which are so frequently found in the
woman who has borne children. Fig. 22 is a diagram of this type
of stomach.

The pathological dilatations and spasms of the alimentary canal,
which are described in Chapter VI, are, reasoning on clinical grounds,
probably just gross pathological faults in the postural tone which

Fig. 21,—Usual tyvpe of stomach
in sthenic males.
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underlie the filling and the emptying functions of the stomach;
that is, pathological disturbances of the functions of filling and
emptying.

Fig. 22.—Exaggerated retention posture in woman’s stomach.

4. MEcHANICAL EFFECTS OF INFLAMMATORY OR MALIGNANT DISEASE

The actual tissue mechanism which causes the adequate stimu-
lation of gastric tension receptors, and therefore pain, is the degree
of alteration of normal gastric wall tissue caused by organic disease ;
that is, the degree of inflammatory or malignant infiltration.

The various stages of inflammation and of malignancy have been
discussed in relation to the sensory innervation of the stomach and
postural tone, and do not need to be described again.

EFFECTS OF IMPAIRMENT OF THE VITALITY OF THE GASTRIC
WALL BY SYSTEMIC DISEASE

It must be mentioned in any discussion on the mechanism of the

causation of dyspepsia that impairment of the vitality of the gastric

wall, that is, of its circulation and of the vitality of its tissues, is a
most important factor in the causation of dyspepsia.

Diseases with a general effect such as chronic nephritis, disease

of the liver such as cirrhosis, arteriosclerosis, the anzmias, local



CAUSATION OF DYSPEPSIA 43

infections like tuberculous disease of the lung, general infections—
all these interfere with the vitality of the gastric wall, or partially
destroy its vitality by excretion of toxins.

The circulation of the gastric wall and therefore its vitality can
also be affected by the congestion caused by heart failure ; and some-
times a dyspepsia may become obvious before signs of heart failure
appear.

Thus systemic diseases, or local disease in other parts of the
body, can cause a gross dysfunction of the stomach by interfering with
the vitality of its gastric wall, and thus give rise to dyspeptic syndromes
which are often indistinguishable from those due to organic disease
of the stomach.

CLINICAL DEDUCTIONS

Having now, with a view to being able to analyse and recognize
a dyspeptic pattern, discussed the derangement of normal gastric
motor function, and the mechanism of the causation of gastric pain,
we are in a position to make some clinical deductions.

Basis of Dyspepsia.—Organic disease of the gastric wall of
itself or with the additional effect of muscular movement can produce
definite painful or uncomfortable dyspeptic symptoms, and can
cause motor functions of the stomach (the filling and emptying) to
become more or less uncomfortable or painful. Indefinite dyspeptic
symptoms, due to secretory disturbance, follow as a result of the
derangement of the motor functions.

Painless and Painful Dyspepsia.—It will be found that in
practice it is possible to make a very broad generalization and
divide dyspepsia into two great groups: the dyspepsia which is
associated with more or less pain—a ‘painful dyspepsia’; and the
dyspepsia which is free from pain—that is, one in which discomfort,
nausea, and other symptoms are the main features—a ‘painless
dyspepsia’.

¢ Surgical Dyspepsia’ and ‘Medical Dyspepsia’.—It will also
be found that, as a broad general rule, a painful dyspepsia indicates
surgical disease, either in the stomach or the duodenum or in some
other abdominal organ, and it may therefore be termed surgical
dyspepsia.

In general, too, it may .be taken that a painless dyspepsia is
mainly of medical significance, and it may therefore be called medical
dyspepsia.

To both these broad generalizations there are, however, excep-
tions which will be dealt with later.
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Recognition of the ‘Pattern’ of a Dyspepsia.—As a dyspeptic
condition is a reflection of disordered gastric function, the surgeon
should approach the diagnosis of cases of dyspepsia from the
point of view of cultivating the art of recognizing the pattern of a
dyspepsia by a knowledge of its mechanism of causation. He should
try to recognize the particular pattern which is of surgical significance ;
and in the interests of successful surgical treatment he should try to
recognize it in its early stages—a task of some difficulty.

SUMMARY OF GENERAL CAUSATIVE FACTORS

The general factors which may bring about dyspepsia can be
summarized as follows :—

1. Disturbances Arising in the Stomach Itself.—(a) Disturb-
ances due to impairment of the vitality of the gastric wall—dyspepsia
caused by systemic disease; (b) Disturbance in the function of filling or
of emptying of the stomach, caused neuromuscularly—functional dys-
pepsia; (c) Disturbance of the function of filling or emptying of the
stomach caused by organic disease, such as gastric carcinoma, gastric
or duodenal ulcer, or chronic gastritis—organic dyspepsia.

2. Disturbances Arising outside the Stomach.—Disturbances
of the filling or of the emptying of the stomach neurogenically caused
by a disease of an abdominal organ other than the stomach, such
as the gall-bladder, appendix, pancreas, colon, or kidneys—reflex

dyspepsia.
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CHAPTER V

THE INCIDENCE OF DYSPEPSIA ON THE FILLING OR
EMPTYING OF THE STOMACH

IF the various syndromes of dyspepsia are minutely examined, it will
be found that in some cases the incidence of the dyspeptic symptoms
is on the emptying phase of the stomach ; in others it will be seen
that the phase of dyspeptic symptoms is more during the filling of
the stomach, that is, just after food; and in still others symptoms
will be noticed on the filling as well as on the emptying of the
stomach.

Further, if in these syndromes the incidence of a dyspepsia on
the filling or on the emptying of the stomach is studied, the know-
ledge will help the surgeon to recognize early a particular pattern of
dyspepsia, and therefore a cause which may require surgical treatment.

DYSPEPSIA DURING THE FILLING PHASE OF THE
STOMACH

The following conditions give rise to dyspepsia following the intake
of food :—

1. Functional disturbances of the neuromuscular mechanism of the
gastric wall.

2. Organic disease of the gastric wall, caused by: (a) Diffuse
chronic inflammation—chronic  gastritis; () Diffuse malignant
infiltration.

1. Functional Disturbances.—If, during the filling of the
stomach, it fails to relax in an orderly fashion as the food is taken
into it (probably owing to a disturbance of the inherent postural
tone of the organ or its neuromuscular mechanism), the tension
in the lumen of the stomach rises, and a feeling of fullness, even with
a small quantity of food, is felt. Further intake of food will cause
a feeling of discomfort or even pain—epigastric pain.

The dyspeptic symptoms may continue for an hour or more after
the taking of food, but the important thing is that they follow on the
taking of food—there is no symptom-free time interval.

This type of functionally caused epigastric pain is liable to occur
in young people, in whom the nervous system is unstable. It may
also be caused reflexly (through the autonomic nervous system) by
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disease of the gall-bladder or of the appendix. Its surgical interest
lies in the fact that it is often confused with the epigastric pain
caused by organic disease of the gastric wall.

In these cases of painful functional disturbance, the stomach,
when seen at operation, is small, and appears to be healthy.

2. Organic Disease.—A dyspepsia following the filling of the
stomach may be caused by organic disease of the gastric wall, such as:
(a) Diffuse chronic gastritis ; () More or less diffuse malignant infil-
tration of the gastric wall.

a. Diffuse Chronic Gastritis.—Where the gastric wall is more or
less uniformly affected by a chronic gastritis, the filling function
of the stomach is disturbed, and the expanding of the stomach is
usually associated with fullness, discomfort, or even with mild pain ;
that is, a dyspeptic phase, more or less painful, follows almost immedi-
ately after food.

These disturbances of the filling function of the stomach occur
fairly consistently in that type of secondary chronic gastritis which
is nearly always associated with old penetrating ulcer of the stomach.
And it is for the reason that symptoms follow immediately on the
intake of food—symptoms of fullness, discomfort, or pain—that these
old penetrating ulcers of the stomach are often clinically diagnosed
as carcinoma, or at any rate excite the suspicion of the presence of
a carcinoma.

b. Diffuse Malignant Infiltration of the Gastric Wall.—Even a
slight malignant infiltration of the gastric wall may disturb the painless
or comfortable filling, or, what is more important, the painless or com-
fortable complete filling, of the stomach. Such an infiltration prevents
the orderly normal painless relaxation of the gastric wall which pro-
vides for the intake of increasing quantities of food or the taking of a
full meal without discomfort. In other words, such an infiltration
disturbs the normal retention postural tone of the gastric muscle.

Recognition of this fact is diagnostically important, because it is
one of the early signs of gastric carcinoma, as will be seen in the
following clinical example :—

A surgeon, accustomed to attend a yearly medical dinner, found that
he felt full when he had taken only about three-quarters as much as he
had the previous year : that is, he felt for the first time that he had dis-
comfort when he took a full meal. During the year which followed he
found that he had to reduce the quantity of his meals gradually in order
to avoid a sensation of fullness and discomfort; in other words, he had
a progressive disturbance of the complete filling of his stomach. Nine
months after the yearly dinner it was discovered that he had carcinoma
of the stomach.
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If in this case a radiograph had been taken nine months previously,
that is, when his filling dyspepsia from a full meal started, it would
probably have shown (deduced from his radiograph nine months
later) a small flat infiltrating carcinoma—a small lesion which made
the complete filling of the stomach uncomfortable.

Another instructive mistake, and an example of the importance
of the early recognition of the significance of pain or discomfort on
the filling of the stomach, i1s shown in the following case-history :—

A woman, aged 37, had been ill for two years. She said that as she
took food and stood up from the table after a full meal, a pain which lasted
for a quarter of an hour came on. She was then free from pain till the
advent of the pain one and a half to two hours after meals. This patient
had been X-rayed, but no sign of carcinoma of the stomach or ulcer had
been found. Two years later it was found that the patient was suffering
from a slowly growing carcinoma of the posterior wall of the stomach.
Because the carcinomatous condition was situated on the posterior wall
of the stomach, therefore causing little en face X-ray deformity of the
gastric wall, it was not recognized. And yet all the time she was complain-
ing that as she took food and stood up from the table she had pain. This
pain on taking a full meal—that is, on the filling of the stomach—should
have at once suggested to her medical attendant the possibility of a
carcinomatous infiltration of the gastric wall.

Thus a dyspeptic syndrome in which discomfort, nausea, or
pain occurs immediately after the intake of food—that is, when the
stomach 1s unfolding to receive the food (a filling disorder)—is
frequently the result of a diffuse or local carcinomatous infiltration of
the gastric wall, and only occasionally caused by a diffuse inflam-
matory infiltration.

DYSPEPSIA DURING THE EMPTYING PHASE
OF THE STOMACH

In the following conditions, the incidence of the dyspeptic
symptoms may occur during the emptying phase of the stomach :
(1) Functional disturbance of the gastric musculature; (2) Organic
disease of the gastric wall; (3) Emptying disorders due to pyloric
stenosts.

1. Functional Disturbances.—A functional disturbance of the
emptying of the stomach may be the result of a too rapid emptying
—*irritable stomach —due to an exaggerated emptying posture.

Rapid Emptying (* Irritable Stomach ’).—This generally occurs in
a person who has an inherent exaggerated postural emptying tone,
or who is vagotonic. It is often part of a diathesis which predisposes
to duodenal ulcer. It may, however, be caused reflexly by some
inflammatory irritation in the vagal nerve field.
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Its dyspeptic manifestations occur when the stomach is empty;
that is, before meals. They may take the form of discomfort or pain
similar to that of gastric or duodenal ulcer, which is probably caused by
a painful spasm of the empty stomach or duodenum. For example :—

A patient had for years, off and on, attacks of pain two or three hours
after his meals. All he had to do in order to get relief was to take a drink

of water. It had never been possible to demonstrate an organic lesion
in his stomach or duodenum.

2. Organic Disease.—Dyspepsia occurring mostly during the
emptying of the stomach may be due to (a4) inflammation or (b)
malignant infiltration of the gastric wall.

a. Inflammation of the Gastric Wall—There are two forms:
(1) a diffuse inflammation ; (i1) a localized inflammation.

1. Diffuse chronic inflammation: In the case of a chronic gastritis
which is present mainly in the pyloric part of the stomach, discomfort
and pain are caused when its walls are contracting and puckering
the pyloric part during the emptying phase of the stomach. This
pain during the emptying phase is similar to that of gastric ulcer

. Local chronic inflammation: In an uncomplicated chronic
gastric ulcer, when the stomach is emptying and contracting, when
it begins to pucker up the rigid and sensitive ulcer, and when the
peristaltic waves in this small stomach begin to exert their pressure
effects on the ulcer, then pain occurs—the pain, so characteristic of
uncomplicated gastric ulcer, which occurs one to two hours after
meals while the stomach is emptying.

b. Malignant Infiltration of the Gastric Wall—In some cases of
malignant infiltration of the gastric wall and particularly of the pyloric
part of the stomach, as the stomach empties and the peristaltic waves and
contracted stomach pucker the infiltrated muscle, pain occurs—the pain
an hour or two after a meal which is a frequent symptom in gastric carci-
noma, and which is often confused with that arising from gastric ulcer.

In other cases where the malignancy is more of a tumefaction
than an infiltration, an unusual type of pain may occur as the stomach
empties. The emptying stomach contracts on the carcinomatous
lump (only if it is in the prepyloric portion of the stomach), and
appears to go into a state of painful spasm round it. It seeks, as it
were, to expel this lump in its wall as if it were a lump of food. This
painful spasm occurs in other hollow organs and is analogous to that
which sometimes occurs in carcinoma of the lower end of the sigmoid
(see pp. 64, 65), and which gives rise to a continuous tenesmus—a
sustained effort by the bowel to discharge the lump in its wall as if
it were a lump of faeces. This pain of a spastic stomach round
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a carcinomatous lump, which occurs from two to three hours after
food, and which is relieved by filling the stomach with food—a
hunger pain—is of practical importance, for it may lead to an
erroneous diagnosis of prepyloric or duodenal ulcer. It is in such
circumstances that cases of gastric carcinoma have been erroneously
treated as prepyloric or duodenal ulcer, and valuable time has been
lost.
The following case is a good illustration :—

A man, aged 40, gave the history that he had been for the past nine
months suffering from pain three hours after meals—a hunger pain. The
pain occurred after every meal, was relieved by taking food or baking-soda,
and was a pain typical of duodenal ulcer. Over a period of nine months
the patient had got steadily worse ; he had had no intermission whatever
of his symptoms. No tender spot could be found on the abdominal wall.
At the onset of his symptoms he had seen a medical man, who had made
a diagnosis of duodenal ulcer, for which disease he had been under treat-
ment. Operation disclosed that he had a carcinomatous lump in the
prepyloric portion of the stomach.

3. Pyloric Stenosis.—In incomplete organic pyloric obstruction,
painful dyspeptic symptoms may arise when the stomach is emptying.

DRRYL ~ UM s AY

Fig. 23.—Linear pyloric ulcer which caused a rather rapidly occurring pyloric
stenosis with a painful emptying dyspepsia. C, Ulger.

These symptoms take the form of cramping colicky pain many
hours after meals, when, in the attempt to empty its contents, powerful
A.T. 4
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peristaltic movements can be seen over the hypertrophied stomach.
But all cases of organic pyloric obstruction do not produce colicky
pain during the emptying phase; in one case an organic pyloric
obstruction will produce a painful dyspepsia, and in another a painless
dyspepsia. Such a difference in the dyspeptic syndromes associated
with pyloric obstruction will be seen if the two case-histories which
follow are compared.

Fig. 24.—Operation sketch of huge stomach, the result of a slow-growing scirrhous
carcinoma of the pylorus. The patient had no painful dyspepsia.

A woman, aged approximately 55, developed cramping pain about
four hours after meals. She was a very thin woman, and on examination
the shape of a dilated stomach was visible on the thin abdominal wall,
and the peristaltic contractions, which could be seen, corresponded to
the occurrence of the crampy pains. The history extended only over
about three or four months. At operation, a small, narrow, deep chronic
ulcer, about 7 or 8 cm. wide and 2z cm. long, encircled about a third of
the pyloric orifice (F4g. 23). This ulcer had produced rather an acute
pyloric obstruction, and the crampy pains were apparently caused by
the deep peristaltic waves in a hypertrophied gastric muscle.

In the second case a man, aged 50, complained that for the last three
years he had been gradually losing weight ; that he suffered from vomiting
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attacks, in which he vomited large quantities ; and that he had gradually
become very constipated. On examination, through his thin abdominal
wall, the shape of an enormous dilated stomach could be seen, over which
coursed deep peristaltic waves. He had no painful dyspepsia whatever.

At operation a very slow-growing scirrhous carcinoma of the pylorus,
which had caused enormous dilatation of the stomach, was found (Fig. 24).

The same discrepancy in regard to an obstructed outlet can
occur in other hollow organs. For instance, a sudden obstruction
in the cystic duct due to a gall-stone may cause intense colicky
pain; while on the other hand a quiet impaction can cause a huge
mucocele of the gall-bladder which may develop quite painlessly
because it develops slowly.
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CHAPTER VI

GROSS DILATATIONS AND SPASMS OF THE
ALIMENTARY CANAL

IN the case of functions so important as those which have to do with
the filling and the emptying of the various sections of the alimentary
canal, it might be expected, judging from the analogy of the other
bodily functions, that in some individuals these gastric functions
would be the subject of profound derangements. This is the case,
for in the alimentary canal there are found, in all its sections, gross
pathological dilatations somewhat similar to the condition called
cardiospasm—profound disturbances of the mechanism of retention.
There are also seen, in the different parts of the alimentary canal,
marked pathological spasms—gross disturbances of the mechanism
of emptying.

The study of the incidence and the causes of these profound
dilatations and spasms is not only of value from the point of view of
knowledge in regard to their occurrence, recognition, and treatment,
but also from that of the better understanding it gives us of the origin
of various dyspeptic syndromes which may arise as a result of different
degrees of these conditions in the stomach and duodenum, or following
their occurrence in sections of the alimentary canal other than the
stomach.

The alimentary canal of the primitive animal is a simple tube.
Very early in the animal scale a series of sections, guarded by
sphincters, develops for the retention and digestion of food products.

Thus, as the animal scale ascends, the food begins to be retained
in the different sections of the alimentary canal by the formation in it
of a number of dilatations laid down as a series of ‘retention postures’.
These are possibly mostly myogenic in origin. They are, however,
governed to some extent by the action of the primitive nervous system
—the sympathetic nervous system; for we know that stimulation of
the sympathetic supply to these sacculations causes relaxation of their
walls and contraction of muscle-fibres in the vicinity of their exits—a
synergic movement that must give rise to retention of their contents.

These various sections are probably emptied in the reverse way
to the reception of food—that is, by a series of what we might call
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‘emptying postures’ : the muscle wall contracts, and the muscle-fibres
in the vicinity of their exits relax—a movement which is mainly of
myogenic origin, but is to some extent brought about by stimulation
of the fibres of the parasympathetic, a system made up of the vagus
nerves and the pelvic nerve.

Thus there is developed in the alimentary canal a system of
neuromuscular sections, each section being cut off from its neighbour
by a sphincter, and each provided with a mechanism for holding
nutritive material for a time for digestive or absorptive purposes, or

:
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Fig. 25.—~Evolution of the animal stomach. A, Stomach of the pickerel
(Nuhn) ; B, Stomach of Proteus anguineus (Nuhn) ; C, Stomach of Scincus ocellatus
(Nuhn) ; D, Stomach of the eel (Huniinglon); E, Scheme of the ruminant com-
pound stomach (Nuhn) ; F, Stomach of a 10-mm. human embryo (Lewrs). (After

Alvarez.)

for retaining excretory matter till it can be discharged, and each pro-
vided with a neuromuscular mechanism of its own, which is part of a
general neuromuscular arrangement governing the whole alimentary
canal.

The stomach, one of these neuromuscular sections, is evolved
from this primitive straight tube (Fig. 25, A). In Fig. 25, D, the
stomach of the eel, a diverticulum from this tube—the primitive
stomach—is seen. In Fig. 25, F, is seen the stomach of the 10-mm.
human embryo, in which the fundus has expanded from the gastric

canal.
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While in man most of these sections are guarded by definite
sphincters, others have only rudimentary sphincters which are not
macroscopically obvious.

The bladder, a hollow organ for the retention and discharge of
urine, and in primitive animals a part of the alimentary canal, has its

Fig. 26.—Schema of the involuntary nervous supply of the various abdominal
viscera. It is made up of the sympathetic (red) and the parasympathetic
-- the vagus and pelvic nerves—(blue).

emptying and its filling controlled in a somewhat analogous way to
that of the various sacculations of the alimentary canal.

Fig. 26 shows a schema of these various neuromuscular sections
of the alimentary canal and their nerve-supply (in the case of the
esophagus not quite substantiated) It also shows the rudimentary
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as well as the ordinary well-known sphincters. And it shows, for
purposes of comparison, the nerve-supply for retention and emptying
in the case of the bladder, which developmentally arises from the
primitive alimentary canal, and also that for the retention and emptying
of urine in the pelvis of the kidney, in which is found the same kind
of supposed balanced innervation.

If now we examine the functions of retention and emptying
in the various segments of the alimentary canal, bladder, and pelvis
of the kidney, we find that, as a matter of clinical observation, in any
of these organs there can be gross derangements of these functions.

Judging from experimental evidence, and from clinical observa-
tions, we know that these disturbances of retaining and emptying
can be brought about in more than one way.

In regard to the function of retention, as pointed out in Chapter
IV, we know that an increase can be caused either by an exaggeration
of the retention function brought about by an overaction of the sym-
pathetic system, or by a weakening of the emptying function caused
by a feeble action of the parasympathetic system. In this regard, too,
we know that it may be entirely a pathological fault—a pathological
retention mainly of myogenic origin. The same principle applies to
the function of emptying. '

Thus, throughout the whole length of the alimentary canal there
may be sporadically found gross disturbances of the neuromuscular
mechanism of any of the various neuromuscular sections, giving
rise to exaggerations of the retentive function, and therefore to gross
pathological dilatations—the so-called atonic dilatations; and con-
versely to an exactly opposite type causing great exaggerations of the
emptying function—which become evident as gross pathological spasms.

GROSS PATHOLOGICAL DILATATIONS

Idiopathic Ileus.—Some of these derangements of the retention
mechanism of the various parts of the alimentary canal are described
below.

Ileus of the (Esophagus (Cardiospasm or Achalasia).—One of the
most typical examples of these gross pathological dilatations is the
so-called cardiospasm of the cesophagus, a condition which has been
described in detail in Chapter II, where an example of this gross
dilatation of the cesophagus is to be seen in Fig. 4.

Although the word ‘ileus’, from the Greek /{\ess = colic, is a term
perhaps misapplied to most of these so-called paralytic pathological
dilatations—it is applied, for example, to gastric ileus, duodenal ileus,
and small-intestine ileus—it may for the purposes of comparison be
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also temporarily misapplied to the gross pathological dilatation of the
cesophagus called cardiospasm, which we might call eesophageal ileus.

lleus of the Gastric Fundus.—An ileus of the cardiac portion of
the stomach 1s occasionally seen. In X-ray observations I have seen
forms of this paralytic dilatation, and in some instances it has
attained an enormous size. The dilatation was limited to the fundal
part of the stomach, and was bounded by the cardiac sphincter and
a sharply marked-off complete hour-glass contraction about the
position of the rudimentary mid-gastric sphincter.

Ileus of the Stomach.—High grades of paralytic dilatation of the
whole stomach-—gastric ileus—are frequently seen in neurotic types
of female patients, and a minor grade of it is often the cause of a
dyspepsia.

Gastric ileus is also seen after some gastric operations, when the
stomach is found to be paralytically dilated and unable to empty its
contents.

Ileus of the Stomach and Duodenum.—An enormous acute dilata-
tion of the stomach and the duodenum—acute gastroduodenal ileus—
sometimes follows operations. The distal limit of the ileus is always
found in the region of the rudimentary sphincter near the terminal
part of the duodenum. The condition is not caused, as was previ-
ously thought, by an obstruction of the duodenum due to the dragging
on the superior mesenteric artery.

The following case record 1s an example of a chronic ileus of the
duodenum. It also shows how these cases come within the purview
of the surgeon. Incidentally, too, it is an instance of the futility of
surgical treatment, such as duodeno-jejunostomy.

A thin nervous type of female patient, aged 28, complained of a vague
dyspepsia without any pain, coming on between two and three hours after
meals. She had lost weight and complained of constipation. She was thin
and emaciated, and had diffuse tenderness over the duodenum. She had
been ill for years. The radiograph showed that the duodenum was
enormously dilated.

At the operation, an extreme dilatation of the duodenum, which
extended from the pyloric orifice to the terminal part of the duodenum,
was found. The stomach was not dilated. A duodeno-jejunostomy was
performed. The patient’s symptoms were only slightly improved by the
operation.

Some years later, at a second operation, it could be demonstrated
that although the duodeno-jejunostomy opening functioned, the actual
dilatation of the duodenum had not decreased. (Fig. 27.)

This case is a good example of a pronounced ileus of the duodenum.
The result of the operation on this patient shows also that it is not
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caused by an obstruction, but by some form of paralysis or active
dilatation of the duodenal wall ; for even when an anastomotic open-
ing was made in the dilated duodenum, it did not contract to its normal
size, as it would do if the dilatation were due to obstruction.

Fig. 28 is an operation sketch of a large duodenal ileus for which
gastro-enterostomy had been performed. Reoperation, many years
later, showed the duodenum still very large, notwithstanding the fact

Fig. 27.—Sketch of a case of duodenal ileus, in whicl duodeno-jejunostomy
was carried out. I, Dilated duodenum; 2. Anastomosis between jejunum and
dilated duodenumn ; 3, Colon ; 4, Superior mesenteric artery.

that scarcely any gastric contents had passed through it, shown by
the small atrophic afferent loop (smallness exaggerated in the sketch)
to the stoma. The patient’s symptoms were worse after the gastro-
enterostomy, and the gastro-anastomosis had to be undone.

Tleus of the Small Intestine.—Paralytic ileus is the term given to
the so-called idiopathic dilatation of the small intestine, which occa-
sionally occurs after an abdominal operation, and the cause of which
is not obvious. An example of this, taken from my own practice, is
as follows.
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I operated on a female patient who had a very poor type of nervous
system. The operation was an exploratory one for an obscure abdominal
condition.

At the operation, a very gentle exploration revealed no sign of organic
disease. I was most careful to disturb intestines as little as possible, and
was able to do this by holding up the abdominal wall with my abdominal
operating frame.

Notwithstanding this care, the patient developed a paralytic ileus,
which was so intractable that in desperation I reoperated, feeling that
there must be some organic obstruction. I found the whole of the ileum
dilated as far as the ileoceecal valve—a clear case of an idiopathic paralytic
dilatation of the small intestine. The patient died—probably as the
result of the second operation.

Fig. 28.—Operation sketch of a case of duodenal ileus many years after
a gastro-enterostomy had been performed. The duodenum still remains dilated.
A, Smnall atrophic afferent loop; B, Very enlarged efferent loop.

It has been my experience that paralytic ileus of the small intestine
occurs in two sets of circumstances.

It is found in patients with a very debilitated nervous system, in
whom there is a general overdevelopment of sympathetic action;
that is, in those who are suffering from enteroptosis, and who have an
exaggeration of all retention postures.

It is also seen in patients in association with infection or disturb-
ance of the retroperitoneal tissue : such as, for instance, in operations
of the kidney where there may be infection of the retroperitoneal
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apparently similar in their origin to those occurring in the various
sections of the alimentary canal. In these cases the walls are thin
and passively dilated. Many cases of this nature have also been
reported in the literature—the hydronephroses caused by a neuro-
muscular disturbance.

Idiopathic Dilatation of the Ureters—Enormous distension of
both ureters is sometimes found in children. In such cases, at the
time of the post-mortem, no satisfactory mechanical explanation has
ever been found. A condition somewhat similar to this, but to a
lesser degree, is sometimes found in adults.

In a case reported personally by the late Dr. Lazarus the patient
complained of a dragging pain in the right side, and the radiograph
showed a dilated ureter on both sides—a double hydro-ureter. Stretch-
ing the orifice of the ureter on the right side relieved the patient’s pain,
but did not cause any diminution of the dilatation of the ureter
(Fig. 30).

Pathological Dilatation Caused by Hypertrophy of the
Sphincter and the Presphincteric Muscle-fibres.—In all the various
gross pathological dilatations already described, the walls of the
visceral section are thin and lack muscle power, and the sphincter
appears normal. This may be taken as evidence that these con-
ditions are gross exaggerations of the retention mechanism.

But there are also pathological dilatations in which the muscle-
layers of the organ are greatly hypertrophied and where apparently
there is an overdevelopment of the sphincter and presphincter muscle-
fibres—sympathetically supplied muscle.

An example of this type of dilatation is seen in the dilated and
hypertrophied stomach of congenital pyloric stenosis. In this condi-
tion the wall of the stomach is muscular and empties the stomach as
soon as the greatly increased sphincteric muscle-fibres are divided.
It is obvious in this case that the dilatation is a secondary condition
to sphincteric muscle obstruction, and a condition diametrically
opposite to the so-called idiopathic or paralytic dilatation or ileus
described earlier in this chapter.

Aschoff describes a condition of dilatation (with hypertrophy)
of the gall-bladder which is obstructive, and in which spasm or
hypertrophy of the sphincter is the cause.

Of much the same character as the above, probably, is a dilata-
tion which I accurately observed in the pelvis of the kidney in the
following interesting case—an observation which should throw some
light on almost similar conditions which have been seen in the adult
stomach.
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At an operation for an enlarged kidney, I found (as had been diagnosed
by a previous X-ray examination) a large hydronephrosis of the organ.
Irritation of the pelvis caused powerful peristaltic waves to travel down
the pelvis until they reached a spot about § in. from the pelvo-ureteral
junction, where the waves immediately returned as antiperistaltic waves.
The walls of the pelvis were hypertrophied and thick. As the kidney had
to be removed, I divided the ureter. No urine issued from the ureter
as the result of the peristaltic waves. I then inserted a cannula into the
cut ureter, whereupon the peristaltic waves at once caused the urine to
flow. When the kidney was removed and held up, that is, when its tissues
were devitalized, the urine flowed out of the dilated pelvis through the cut
ureter by the force of gravity.

This type of pathological dilatation is entirely different from
the usual hydronephrosis caused by neuromuscular dilatation. The
deep peristaltic and antiperistaltic waves indicated obstruction. The
obstruction in this case was probably some type of presphincteric
or sphincteric muscular obstruction or block—a freakish overdevelop-
ment of sympathetically innervated fibres.

It is now interesting to consider that the stomach and the
duodenum may be pathologically dilated together or separately; that
the colon and the rectum may be dilated together or separately;
that the colon, the rectum, and the bladder may be dilated together
or separately.

Thus it is obvious that the coexistence of pathological dilatation
of segments of the alimentary canal suggests at once that the lesion
is in the sympathetic ganglionic plexus ; that is, in the retroperitoneal
tissue of the posterior abdominal wall, a plane in which is situated a
great deal of lymph-gland tissue, very vulnerable to infection, and a
plane which is very much exposed to the effect of operation, trauma,
mild infection after operation, and infection from almost any abdo-
minal infective process.

In order to appreciate the nature of these pathological dilatations
of the cesophagus, stomach, and duodenum, it has been necessary to
discuss the gross functional disturbances in regard to retention of all
sections of the alimentary canal, and all hollow organs; for, judging
from clinical observations, these extreme disturbances of the function
of retention seem to have—indeed, must have—a similar neuromuscular
or neuromuscular and myogenic basis.

What is Learnt from the Treatment of these Pathological
Dilatations.—A further interesting light is thrown on these patho-
logical dilatations when the result of their treatment is considered.
I have been able to relieve permanently several cases of cardiospasm
by manually stretching the lower end of the cesophagus and its sphincter.
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Yet although the patient is completely relieved, has gained many
stone in weight, has been well for years—in one case as long as eight
years—nevertheless the dilatation of the cesophagus has remained much
the same ; that is, the anatomy of its wall has not changed—the wall
has not contracted to normal. In Chapter II is the radiograph of a
cardiospasm taken eight years after the lower end of the esophagus
had been stretched, when it still showed almost the same dilatation
as it did before the operation (Fig. 12). Although the patient had
gained four stone in weight and exhibited practically no symptoms,
it is difficult to see much difference between this radiograph of his
esophagus and that taken before the treatment (Fig. 11).

In cases where pathological colonic dilatation has been treated
by section of the sympathetic, there is clinical evidence to show that
the dilated colonic wall has contracted somewhat, but never to its
normal condition.

Since it has become possible by the zonal method of spinal anzs-
thesia of Kirschner to anzsthetize the sympathetic fibres innervating
the colon without anzsthetizing the pelvic nerve, it has been found
by X-ray observations that the enlarged dilated colon contracts con-
siderably, and empties itself more effectually, as a result of the paralysis
of its sympathetic supply.

In the cases of duodenal ileus which I quoted earlier, and in
which 1 performed duodeno-jejunostomies, my observations over a
period of many years showed that, although the duodeno-jejunostomy
stoma functioned and the duodenum emptied better, the duodenal
wall had never contracted.

In cases of hydronephrosis of neuromuscular origin, in which
the ureter has been anastomosed to the dilated pelvis, it has been
found that, although the dilated pelvis emptied more rapidly and the
patient was relieved, injections of radio-opaque substances showed that
the dilated pelvis of the kidney had not contracted.

Thus it would seem from clinical observations of the effect of
their successful treatment that these inorganic pathological disturbances
of the emptying of the sections of the alimentary canal and of hollow
organs consist of a relaxation of the wall, active or passive, probably
due to functional lesions of the sympathetic plexus, or to injury of the
ganglion cells in the retroperitoneal tissues of the posterior abdominal
wall. 'They may, of course, be pathological retention postures of
myogenic origin.

It is important to study the gross pathological dilatations which
in isolated instances are found in the various sections of the alimentary
canal, because they come before the surgeon for surgical treatment,
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and are on unsound principles subjected to useless operations. It
is also wise to consider them because they serve as an introduc-
tion to the study of surgical dyspepsia; for they show the extreme
disorders of the function of retention which can occur in the various
sections of the alimentary canal without any obvious signs of organic
disease. Their ubiquitous occurrence in all hollow organs and in all
sections of the alimentary canal gives some support to my belief,
based on my own clinical observations, that, particularly in the
fore and hind gut, lesser grades of this type of retention disorder
occur frequently; and that degrees of the disorder bgcome in
many cases the basis of a dyspepsia and the forerunner of organic
gastric disease.?

GROSS PATHOLOGICAL SPASMS

Just as there are extreme dilatations of the various sections of
the alimentary canal of doubtful origin—pathological dilatations—so
there are in these sections isolated cases of extreme spasms, extreme
exaggerations of the function of the mechanism of emptying—
pathological spasms.

The most pronounced pathological spasms which 1 have ever
seen in hollow organs have been in the sigmoid and in the bladder
—organs in which the function of emptying must necessarily be most
pronounced, for they are mainly concerned with the ejection of excreta,
in contrast to organs like the stomach, which are mainly concerned
with the reception of food—with the function of filling of the
stomach.

Pronounced Painful Spasm in the Sigmoid.—The following
case is an example of gross pathological spasm :—

A soldier who had been bayoneted several times in the abdomen,
recovered after months of great suffering and after many operations
undertaken to close fecal fistule and to relieve chronic obstructions. His
nervous system was completely shattered. He began to suffer from
spasms of intense pain in the left iliac fossa. These attacks of pain,
which would last for three or four days, were associated with a continuous
tenesmus: he would sit on the lavatory for hours, passing only a little
mucus.

Sigmoidoscopic examination revealed nothing abnormal in the rectum
or in that part of the sigmoid which could be visualized with the sigmoid-
oscope.

During the attacks a hard, firm, globular tumour could be felt in
the left iliac fossa, in the region of the sigmoid (Fig. 31). The patient
found that he could lessen the intensity of these attacks by getting drunk.

At an exploratory operation a firm, hard tumour about as big as a small
orange was found occupying the lower portion of the sigmoid. It had all
the appearances of a carcinoma, and felt so hard that for a while it was
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very great, it was possible to cure the condition by overstretching
the bladder by internal pressure, on the same principle as the lower
end of the cesophagus is overstretched for the cure of cardiospasm.

This observation, of course, is only of interest in the present
discussion inasmuch as it suggests that these pathological spasms
may be the result of a disturbance in an inherent postural tone of
the muscle of a particular segment rather than a disturbance of the
nervous control of the muscle of the segment.

If, then, the various grades of pathological dilations and patho-
logical spasms which can take place in the different segments of the
alimentary canal occur as the result of either disturbances of the
inherent properties of muscle or minor disharmonies in the autonomic
nervous system, it will be obvious that in disordered states of the
general nervous system, which must affect the autonomic nervous
system, the foundations of disease in the stomach can be laid. These
may arise either from the delay caused by the dilatation, exposing its
mucous membrane to the prolonged action of a weak acid gastric
juice, or from the spasm concentrating the intensive action of a
strong gastric juice on a particular part of the gastric or duodenal
wall, as happens, for example, in duodenal ulcer.

Furthermore, it will be obvious that, in the disturbed state of the
general nervous system which can occur after repeated operations, when
the threshold of sensation to normal impulses is lowered, minor degrees
of abnormal spasm of the alimentary canal can give rise to pain.
It is this type of painful syndrome which may be erroneously
interpreted as being due to organic disease, or to adhesions from
previous operations, and which often leads to a useless operation
on the mistaken diagnosis of peritoneal adhesions.
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CHAPTER VI
THE SIGNIFICANCE OF NAUSEA AND VOMITING

IN the chapter on the mechanism of causation of dyspepsia, the sym-
ptoms of fullness, discomfort, pain, were given full consideration.
In many dyspeptic pictures, however, nausea and vomiting rather than
these symptoms are the main features.

A predominance of nausea and vomiting in a dyspeptic picture is
suggestive of a malignant cause. If these symptoms come on immedi-
ately after the intake of food, this is more indicative of carcinoma. If
they occur after an interval of time following the taking of food, and
if the vomited material is scanty—that is, the vomiting is not for the
purpose of relieving the stomach of the intake of food—and if the
vomiting does not give relief, then such a type of nausea and vomiting
is also suggestive of malignancy, even if the dyspepsia is painful like
that of gastric ulcer. Broadly speaking, a great deal of nausea and
vomiting distributed through a painful dyspeptic syndrome suggests
malignancy.

Nausea and vomiting which come on immediately after meals
may also be manifestations of functional disease of the stomach.

A dyspeptic picture in which nausea and vomiting are dominant
features is, too, characteristic of that form of dyspepsia which is seen
sometimes in the early stages, and always in the late stages of renal
or hepatic disease, or disease in the other systems of the body such
as pulmonary tuberculosis.

Where nausea and vomiting are features of a dyspeptic syndrome
which has originated from a gastric malignancy, they are usually
associated with a more or less painful dyspepsia, with a progressive
constipation, and with an increasing constitutional disturbance.

A nausea-and-vomiting type of dyspepsia is not characteristic
of uncomplicated gastric or duodenal ulcer. In these conditions, as
practically the whole of the gastric and duodenal wall is quite healthy,
spontaneous nausea and vomiting do not usually occur. The patient
who suffers from an uncomplicated gastric or duodenal ulcer generally
induces vomiting to get relief from his pain. When nausea and
vomiting do occur in uncomplicated chronic peptic ulcer, these sym-
ptoms never come on immediately after the intake of food ; but only
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Schema of the Significance of Vomiting as a Symptom
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when some time has elapsed, the interval being completely free from
any symptoms.

If, however, chronic gastric or duodenal ulcer becomes compli-
cated, as, for instance, if it becomes a penetrating ulcer, then
there is often found spreading from the ulcer into the surrounding
gastric or duodenal wall a diffuse secondary gastritis; and in such
cases, as the main part of the gastric wall is not healthy, the intake
of food is generally followed immediately by a certain amount of
nausea and perhaps of vomiting (sometimes associated with fullness
and discomfort).

Thus the inclusion of a nauseous and vomiting complex in
a painful dyspeptic syndrome, that is, a syndrome indicative of
uncomplicated peptic ulcer, is suggestive of one of two things.
It may indicate that a secondary diffuse gastritis has developed as
the result of chronic infection extending from an old and penetrating
ulcer; or, on the other hand, it may suggest that an innocent
chronic peptic ulcer has become malignant.

All the types of nausea and vomiting already mentioned must be
distinguished from that form of nausea and vomiting which occurs
as the result of mechanical interference; that is, as the result of a
pyloric or a duodenal obstruction. In these cases a continuous
nauseous feeling is not a feature; nausea immediately precedes the
vomiting. Vomiting which occurs three, four, or five hours after a
meal, or at the end of each day perhaps, at about nine or ten o’clock
at night, has a mechanical origin. Such vomiting is caused by a
pyloric or duodenal stenosis. It nearly always occurs at the same
time each day; severe nausea comes on just before the vomiting is
about to take place; and relief of fullness, discomfort, or pain, follow-
ing the vomiting, is very distinct. In these cases of mechanical
obstruction the quantity of the vomited material is, of course, copious.
Sometimes this type of vomiting is associated with cramp-like colicky
pains, which disappear when the vomiting takes place.

GENERAL DISTINCTIONS BETWEEN MEDICAL AND
SURGICAL DYSPEPSIA

It may be wise at this stage in the discussion of surgical dys-
pepsia to make some generalizations in regard to the distinction between
the dyspepsia caused by inorganic disease (medical dyspepsia) and
that caused by organic disease (surgical dyspepsia). The table
on p. 71 has been drawn up to show the broad distinctions between
the two.
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DIFFERENCES BETWEEN THE DYSPEPSIA OF INORGANIC
AND OF ORcGANIC DISEASE

INORGANIC DISEASE

ORGANIC Di1SEASE

No. definite onset.

A very definite onset.

A background of nervous debility.

A background of good nervous health.

Symptoms (usually nausea and vomiting)
immediately the stomach begins to fill.

Symptom-free interval of time after food.
Absence of symptoms during filling of
the stomach, as in case of chronic ulcer.
Symptoms of discomfort and pain only
on emptying the stomach.

Comparative good health.

Definite onset of ill-health, getting
progressively worse (as in case of
carcinoma).

No definite cause ascertainable.

Possible cause usually obvious.

Symptoms are irregularly intermittent.

No intermissions: as in carcinoma.
Periodicity : as in chronic ulcer.

May be general epigastric hyperasthesia :
never a ‘ deep tender spot’.

‘ Deep tender spot.’

No sign of organic disease such as
haemorrhage.

Signs of organic disease as shown by
hzmorrhage or occult blood.

Bears no direct relation to errors in diet
except in dyspepsia of allergic origin.
Origin  traceable to nervous or
emotional causes.

Has a definite relation to dietetic errors,
or to particular articles of food.
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CHAPTER VIII

AETIOLOGICAL CLASSIFICATION OF SURGICAL
DYSPEPSIA

DyspPePsia may now be discussed from an aetiological point of view,
and for this purpose may be broadly classified into four great groups
as follows :—

1. Dyspepsia caused by disturbance of the vitality of the gastric
or duodenal wall, the result of local or systemic disease—uitality
dyspepsia.

2. Dyspepsia which arises as the result of a disturbance of the
neuromuscular function of the stomach—functional dyspepsia.

3. Dyspepsia which occurs as the result of neuromuscular reflex
disturbances either in other parts of the alimentary canal or in its
adnexal organs, such as the appendix, gall-bladder, or pancreas—
reflex dyspepsia.

4. Dyspepsia caused by organic disease of the cesophagus,
stomach, or duodenum—organic dyspepsia.

The first two types, which are of slight surgical importance,
are dealt with below. They require but brief discussion.

Vitality Dyspepsia.—In order that the gastric wall should
function, it must have a normal circulation and cells of normal vitality.
Dyspeptic syndromes can thus arise as a result of local or systemic
disease, which may disturb the vitality of the gastric wall by the
excretion of toxic products or by causing circulatory deficiencies.
This disturbance of its vitality interferes with the normal motor
and secretory functions of the stomach, and a dyspeptic syndrome,
generally of the painless type, occurs. Nausea and vomiting are
features of this form of dyspepsia. The symptoms of fullness and
discomfort may also be present.

This type of dyspepsia may be one of the earliest manifestations
of disease with a systemic effect, and may come on before there is any
suspicion of the condition. Since it may be associated with con-
stitutional disturbances, the surgeon is sometimes confronted, in
consultation, with a patient complaining of this kind of dyspepsia,
because it is thought that he may be suffering from an early carci-
noma of the stomach. It is not uncommon to see cases of this
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painless, nauseous type of dyspepsia associated with anorexia, in which
an early carcinoma is regarded as the cause of the dyspepsia, but in
which early tuberculous disease of the lung is the true cause.

A congestion of the stomach arising from an early and perhaps
unrecognized heart failure may give rise to a dyspeptic syndrome of
nausea and vomiting associated with perhaps hamatemesis and
melzena. This kind of painless dyspeptic syndrome is frequently
seen in the early stages of a slowly developing heart failure which
occurs in renal degenerative disease. The painless type of dyspepsia,
the cachexia of the renal disease, the hematemesis, and the nutritional
changes in this dyspeptic pattern, give a clinical picture very like that
of gastric carcinoma.

A painless dyspeptic syndrome is often seen as an early manifesta-
tion of hepatic cirrhosis, or in the early changes of pernicious an®mia.

Addison’s disease may give a dyspeptic syndrome very like that
of gastric carcinoma.

Severe painful dyspepsias are frequently seen in degenerative
conditions of the nervous system, such as locomotor ataxia.

Functional Dyspepsia.—The various phases of functional dys-
pepsia have already been discussed in a general way, not only in regard
to their causation, but also to the way in which they may simulate
dyspepsia of organic origin and therefore be confused with dyspepsia
of surgical import. As this type of dyspepsia is not of much import-
ance from a surgical point of view, it is not necessary to discuss it
separately.
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CHAPTER IX
REFLEX DYSPEPSIA

THE symptoms of a reflex dyspepsia are, in most cases, manifesta-
tions of disturbance of the motor functions of the stomach. These
functions of filling and emptying of the stomach in their relation to
those of the other sections of the alimentary canal are controlled and
co-ordinated by the autonomic nervous system, the parasympathetic
and sympathetic (see Fig. 26, p. 54).

The parasympathetic supply to the alimentary canal comes by
way of the vagus and the sacral outflow. The vagal nerve supply to
the stomach is thus only a small part of a much larger vagal field
which innervates the greater part of the alimentary canal. A disturb-
ance, therefore, in any part of this larger vagal nerve field may affect
the smaller vagal nerve-supply of the stomach, and consequently may
disturb 1ts expulsive function (its emptying mechanism).

Similarly, a pathological condition in any part of the alimentary
canal must necessarily involve the whole sympathetic field, and
through this it can disturb the smaller sympathetic supply of the
stomach, and therefore its retention function (its filling mechanism).

Thus it will be obvious how disease in any part of the alimentary
canal can interfere with either the filling or the emptying of the
stomach, or with both of these functions; and how disease of the
appendix or of the gall-bladder, or indeed of any other part of
the alimentary canal, can cause dyspepsia—a reflex dyspepsia.

This basis of reflex dyspepsia is experimentally shown when the
small intestine is divided at its lower end. The emptying function
of the stomach is at once interfered with, probably through neuro-
muscular channels, and ceases for perhaps seven or eight hours. It
would appear as if this reaction to an injury to the alimentary canal
was a conservative provision of nature temporarily to relieve an injured
intestine of its function, in order to give it rest, and thus a chance for
its injury to be repaired. Thus it is not improbable that a subacute
or chronic appendicitis causes a neuromuscular reflex comparable
with that of the injured intestine, and that it causes a reflex dyspepsia
probably due to a disturbance of the motor functions of the stomach.

Delay in emptying in one alimentary segment will also reflexly
cause delay in the emptying of other segments. An instance of the
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effect of delay in one segment is seen in the dyspepsia which may
usher in an early carcinoma of the sigmoid. This dyspepsia is no
doubt caused by a reflex disturbance of gastric emptying due to the
delay in emptying of the sigmoid neuromuscular section.

Quick emptying in one alimentary segment will cause a quick
emptying of the section above it. For instance, an enema in an empty
and isolated recto-sigmoid segment will often make a transverse
colostomy or an enterostomy act at once—act so quickly that it must
be due rather to a reflex than a mechanical cause.

Thus we see another basis for a reflex dyspepsia; that is, a
delayed or a quick emptying of one or more segments of the alimen-
tary canal. We see how the normality of motor function in the
stomach—the reception and transport of food material—is dependent
on that of the other segments of the alimentary canal. We see, too,
how necessary this is for the welfare of the individual, and appreciate
the conservative foundation on which a reflex dyspepsia is based.

Recognition of Reflex Dyspepsia.—'The surgeon will suspect
that a dyspepsia is of reflex origin because it has the clinical
characteristics of a surgical, painful dyspepsia, and because, by clinical
and X-ray examination, he can find no causative organic disease of
the stomach. Naturally he will then clinically investigate the
possibility of a reflex dyspepsia (usually painful), and search for the
presence of organic disease in other parts of the alimentary canal
or its adnexa which could reflexly cause such a painful dyspepsia.

Pathological Causes.—From what has just been pointed out it is
obvious that inflammatory disease of the appendix, colon, small bowel, gall-
bladder, and pancreas, all of which organs are in the same sympathetic
or parasympathetic field as that of the stomach, may easily cause a
disorder of its filling or emptying and, therefore, a reflex dyspepsia.

Further, since chronic duodenal, intestinal, and colonic obstruction
can interfere with the emptylng of segments of the alimentary canal,
these conditions can also give rise to a reflex dyspepsia.

There are also two other conditions which cause what appears to
be a reflex dyspepsia. These are a partial calculous obstruction at the
renal pelvi-ureteral junction, and a gross tuberculous affection of the
abdominal glands. Both of these conditions give rise to a dyspepsia,
but cause it mechanically, not reflexly. The first causes it by
partially obstructing the pelvi-ureteral junction; and the second
by obstructing the lymph-vessel absorption of food products.

Characteristics.—A reflex dyspepsia is curiously irregular in
its incidence. For example, the ‘ attacks’ of reflex dyspepsia caused
by gall-bladder disease may last for a few weeks or a few days. The
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intervals between the attacks are therefore characteristically irregular
in their duration. The type of symptom and its severity are also
curiously irregular—one symptom may appear at one time, and a
different one at another time. The reflex dyspepsia due to chronic
appendicitis comes on distinctively in ‘ attacks’, the onset of which
bears no relation to dietetic errors, and the intervals between which
are peculiarly irregular. Moreover, unlike the painful dyspepsia of
gastric ulcer, the attacks are non-periodic and non-seasonal.

REFLEX DYSPEPSIAS

Dyspepsias  from gall-bladder disease : Nauseous; Flatulent;
Gastric-ulcer-like ; Duodenal-ulcer-like ; Post-cholecystectomy.

Dyspepsia from pancreatic carcinoma.

Dyspepsias from appendiceal lesions.

Dyspepsia from renal calculous disease.

Dyspepsia due to tuberculous lymphadenitis of the mesentery.

Dyspepsia due to colonic affections.

Reflex Gall-bladder Dyspepsia.—

Nauseous Type—In one type of dyspeptic syndrome brought
about by gall-bladder disease there may be a nausea shortly after

Fig. 32.—Radiograph of cholesterol stone in gall-bladder, which
caused nauseous dyspepsia.
taking food ; there may be no feeling of fullness and little flatulence.
For example :—

At a pelvic operation, exploration revealed a stone in the gall-bladder.
The stone was not removed. For twelve months the patient’s dyspeptic
picture was studied, and it was found that, at irregular intervals, she
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suffered from severe nausea and some flatulence after meals. At a subse-
quent operation a small cholesterol stone was removed, and from that time
onwards the nauseous dyspepsia disappeared. Apparently this small stone
frequently became jammed after meals, in the S-shaped part of the gall-
bladder or in the cystic duct, and caused the nausea. Fig. 32 shows an
X-ray picture of the gall-stone.

Flatulent Painless Type.—Flatulent painless dyspepsia is not
infrequently the only manifestation of a cholelithiasis. It is probably
due to a reflex disturbance of the motility of the stomach: that is, to
a disturbance of its filling, giving rise to a sensation of fullness.
The patient (usually a woman) feels that her stomach is full and

Fig. 33.—Radiograph of ‘packed gall-bladder’ which gave rise to symptoms
similar to those of duodenal ulcer.

tries to get relief by belching. Actually her stomach is not distended,
but she has a disturbance of the postural tone of the gastric wall with
perhaps increase of the tension in the lumen of the stomach, and she
feels that it is full. In these cases there may or may not be an
associated disturbance of the gastric secretory function. This flatulent
dyspepsia is peculiar in that it may come in ‘ attacks ’.
Gastric-ulcer-like Type.—In some cases of gall-bladder disease,
reflex painful dyspeptic symptoms coincide with the emptying phase
of the stomach. In such cases there is then a variable interval of
freedom from symptoms after the intake of food, followed by dis-
comfort and other dyspeptic symptoms, and by a gastric-ulcer-
like pain. These symptoms may be attributable to the painful
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emptying phase of an inflamed gall-bladder or of a gall-bladder full
of gall-stones.

Such a dyspeptic picture is very like that caused by gastric ulcer ;
but as has been pointed out, these attacks of painful dyspepsia,
unlike the painful dyspepsia of gastric ulcer, are characteristically
irregular in their occurrence and duration.

Severe Duodenal-ulcer-like Type.—Sometimes a very diseased
gall-bladder gives rise to such severe pain, coming on so long
after meals and so dependent on the intake of food, that it is almost
indistinguishable from that caused by duodenal ulcer.

A man complained that he suffered from severe pain about three
hours after each meal. This pain was worse when he took certain articles
of diet. Now and again he would get periods of relief from this pain,
but they were very irregular. The pain after meals came in attacks, some-
times lasting a month. At times he developed an attack of epigastric pain,
which was so bad that it would be necessary for him to have injections of
morphia. This case had been diagnosed and treated as duodenal ulcer,
Operation revealed that he had a gall-bladder packed very tightly with
stones (‘ packed gall-bladder ’) (Fig. 33).

The following history is another example of this type of duodenal-
ulcer-like gall-bladder dyspepsia in a case of duodenal ileus :—

A man, aged 43, had been ill for eighteen months, complaining of
acid eructations and discomfort from two to three hours after meals.
During the last month of his illness he had, three hours after food, suffered
from a severe epigastric pain, which was relieved by food or by a warm
drink. His general condition was good. It was thought that he had a
duodenal ulcer. The radiologist’s report was: ‘‘ There is evidence of
the presence of duodenal ulcer, with an associated dilatation of the second
and third parts of the duodenum ” (Fig. 34). Operation disclosed a
duodenal ileus, the dilatation of which extended to the superior mesenteric
artery, and a gall-bladder which was packed with gall-stones (Fig. 35).

Post-cholecystectomy Type.—It is not uncommon for a dyspepsia
to follow a cholecystectomy—especially a’ cholecystectomy unskilfully
performed. This dyspepsia may be of either (@) the painless or
(b) the painful type, according to its causation, and in some cases
it may have a reflex origin.

a. A painless type of dyspepsia which sometimes comes on after
a cholecystectomy may be caused by adhesions of the duodenum and
the prepyloric part of the stomach to the sutured peritoneum over
the area from which the gall-bladder was removed. In such cases
the adhesions are usually not firm and cartilaginous, and are therefore
of the mild type, so that the dyspepsia is usually of the painless type.
It may, however, be very intractable and not amenable to treatment.
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b. A painful dyspepsia following a cholecystectomy can be caused
by firm cartilaginous adhesions of the first and second parts of the
duodenum to the bare surface of the liver which is left when the gall-
bladder has been removed, and over which the peritoneum has not
been properly sutured. In such circumstances a partial mechanical
duodenal obstruction may be caused by the kinking of the duodenum

Fig. 34.—Radiograph showing a case of duodenal ileus with duodenal-ulcer-
like symptoms due to gall-stones. Operation showed that the symptoms were
caused by the gall-stones, and not by the duodenal ileus. (By courtesv of Drs.
Stephens and Crisp.)

due to the firm adhesion to the liver. In this case the patient may
vomit large quantities of gastric contents.

In less severe adhesions of this type, nausea, caused by the
continual pull on the duodenum by the heavy liver, and pain an hour
or two after meals probably caused by hampered duodenal peristaltic
efforts, may be features of a dyspepsia following cholecystectomy.

Fortunately, dyspepsia following cholecystectomy is nowadays
of less frequent occurrence than hitherto, because, in the modern
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technique of removal of the gall-bladder, so much stress is laid on the
great necessity of carefully peritonealizing the gall-bladder bed.

Fig. 35.—Gall-bladder packed with stones. A, Before opening :
B, Opened to show stones.

A painful dyspepsia after cholecystectomy may also be caused
by an incomplete cholecystectomy, when, for instance, a small stone
is left in Hartmann’s pouch, as in the following case :—

A patient complained that for twenty years he had attacks of nausea,
vomiting, and epigastric pain. An operation was performed on him, gall-
stones were found, and his gall-bladder was removed. Three weeks after
the operation he again began to suffer from the same sort of epigastric
pain, which kept on recurring in attacks over a period of many years. The
pain bore a definite relation to the taking of food, and was like that of
gastric ulcer. This was shown by the fact that for years he had been
frequently sent in to hospital for dietetic and medicinal treatment for
gastric ulcer. Fig. 36 is a radiograph of his stomach, which shows a good
deal of deformation of the whole of the prepyloric part. The deformation
was thought to be caused by a gastric ulcer.

Operation disclosed that a pouch of Hartmann, which had been
wrapped in the peritoneum round the common duct, had been overlooked
and not removed. In this was found a small stone, shown in Fig. 37.
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Very occasionally a painful dyspepsia follows cholecystectomy
probably as the result of a spasm of the sphincter of Oddi. After
meals the patient may experience colicky pain. In these cases 1
have found that the common duct was dilated, but even after careful

Fig. 36. -Radiograph of stomach in a case of stone in the pouch of
Hartmann. The stomach shows a good deal of deformation.

examination I have not been able to detect the presence of any small
stone which might have been overlooked. I have therefore always
assumed that this condition was due to some spastic condition of the
sphincter of Oddi caused by an imbalance of the sphincteric apparatus
following removal of the gall-bladder.

Fig. 37.—Showing a pouch of Hartmann containing a stone left
behind after a cholecystectomy.

As the gall-bladder and the stomach are innervated from the same
spinal segments—the 7th, 8th, and gth—it follows that in reflex pain-
ful dyspepsia arising from gall-bladder disease, epigastric pain—the
pain of the inflamed gall-bladder itself—will have the same distribu-

tion as that arising from disease of the stomach. As this epigastric
A. T. 6
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pain also may vary with the intake of food, the similarity of painful
dyspepsia due to gall-bladder disease to that caused by chronic gastric
or duodenal ulcer is sometimes very great.

Significance of the ‘ Deep Tender Spot’ in Reflex Gall-bladder
Dyspepsia.—As a rule, in a case of reflex gall-bladder dyspepsia a
‘ deep tender spot’ is found over the gall-bladder. If a ‘ deep tender
spot’ is absent, there is wusually a history that at a previous

Fig. 38.—Axis pressure. A, Tenderness at the end of a deep breath with the
pulp of the finger pointing to the under surface of the liver indicates disease of
the gall-bladder ; B, Tenderness wth the pulp of the finger pointing in this
direction indicates duodenal ulcer.

examination it may have been present. Occasionally, however, there
is no ‘deep tender spot’ nor even a history of one, and even a
cholecystogram may show no evidence of cholecystitis or of gall-
stones. Yet despite this negative evidence, the dyspepsia may still
be caused by gall-stones. Under such circumstances, then, the
diagnosis of a gall-bladder dyspepsia from that of a functional
dyspepsia can only be made by a shrewd analysis of the clinical
dyspeptic picture.

Diagnosis of an Equivocal * Deep Tender Spot’.—Sometimes, in a
case of supposed gall-bladder dyspepsia, there may be a ‘ deep tender
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spot’ which appears to be situated over the gall-bladder. It may,
however, be the ¢ deep tender spot’ of a chronic duodenal ulcer,
the symptoms of which, as we have seen, may be similar to those of
gall-bladder disease. In order to discriminate between the ‘deep
tender spot’ of duodenal ulcer and that of gall-bladder disease, the
finger should be placed on the spot, and the pulp of the finger should
be directed towards the lower surface of the patient’s liver. If the
patient takes a deep breath, as the descending liver touches the
palpating finger, tenderness should be felt if it is due to gall-bladder
disease. If there is no tenderness, then, without changing the
position of the finger, its pulp is
directed backwards towards the
spine, thus altering the axis of the
pressure. Tenderness felt in this
axis indicates duodenal ulcer
(Fag. 38).

Dyspepsia Caused by Scir-
rhous Carcinoma of the Body of
the Pancreas.—A dyspepsia very
similar to that caused by gall-
stones may be caused by scirrhous
carcinoma of the body of the
pancreas in its early stages.

As a rule, the ordinary adeno-
carcinoma of the body of the
pancreas does not give rise to pain.
But the very chronic scirrhous
carcinoma in this situation may
cause considerable pain; and when . ) i

. TR L Fig. 39.— Radiograph of chronic

this pain is indefinitely related to  scirrhous carcinoma of the body of the
the intake of food, and situated IS YD Bt ontraction, whih
in the lower part of the epigas-
trium, the dyspeptic syndrome is not unlike that of gall-bladder
disease or that of duodenal ulcer.

The following case-history is an example :—

A patient began to complain of pain occurring fairly regularly in his
epigastrium and radiating through to the back, more on the left side than
on the right side. His pain came on about two o’clock in the morning, and
because of this time-incidence and his indefinite dyspepsia it was thought
that he was suffering from a duodenal ulcer. He was then radiographed
and considerable deformity of the duodenum was seen. His epigastrium
was rigid but he had no tender spot. A definite diagnosis of duodenal
ulcer was then made. While under treatment for this condition he began
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to lose his appetite, to lose weight, and to be unable to work. It was
decided to operate on him, but while waiting for his operation, he suddenly
developed jaundice with great pain. It was then thought that he
undoubtedly had gall-stones, and that the duodenal ulcer diagnosis was an
error. Operation disclosed that he had a very chronic scirrhous carcinoma
of the pancreas with great contraction. Evidently this had caused the
distortion of the duodenum seen in the radiograph (Fig. 39), the epigastric
pain radiating through to the back on the left side, and the jaundice (from a
rapidly occurring obstruction of the common duct) which came on with
a great deal of pain.

Appendiceal Dyspepsia.—Reflex appendiceal dyspepsia occurs,
characteristically, in  attacks’ of fairly short duration. It may occur
as a painless dyspepsia. It may also come on as a painful dyspepsia

Fig. 40.—Radiograph of an undescended appendix (A) ; in this case the tender
spot was over the right kidney. (Figs. 40 and 41 by courtesy of the © Journal
of the College of Surgeons in Ausiralasia’.)
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with an epigastric pain, which bears a very indefinite relation to the
intake of food. The epigastric pain is the visceral pain of the diseased
appendix which is referred to the gth and 1oth segments of the
spinal cord—the epigastric pain which is often seen as the first
symptom of an inflamed appendix.

The intervals between appendiceal dyspeptic attacks are as a rule
irregular, and the attacks are neither periodic nor seasonal. Generally
in an attack there is a ‘ deep tender spot’ over the appendix.

If in the case of a dyspepsia suspected of being appendiceal there
is no characteristically ‘ deep tender appendiceal spot’, the appendix
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Fig. 41. —Drawing of the actual condition found at operation in the same
case as Fig. 40. (1) Junction of ascending and transverse colon; (2) Appendix;
(3) Terminal ileum retroperitoneally situated; (4) Ileum; (5) Kidney; (6) Gall-

bladder; (7) Transverse colon; (8) Cacum.

should be localized by X rays. Then, perhaps, it will be found that
the appendix is not in the usual situation. It may have failed to
descend, and be still in the subhepatic region ; it may have descended
too far and be in the pelvis; or it may be behind the colon. A
‘ deep tender spot’ will then be sought over the abnormal position
of the appendix : if it is a pelvic appendix, by making a rectal exam-
ination ; if it is a subhepatic appendix, by making an examination
over the gall-bladder or the kidney region.

Fig. 40 shows the radiograph of an appendix situated under the

liver. This appendix when inflamed gave rise to renal symptoms.
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In between acute attacks the patient had an appendiceal dyspepsia.
Fig. 41 is an operation sketch of the situation of the appendix.

The patient was tender over the renal region and not over
McBurney’s point.

In this case the appendiceal dyspepsia may have been caused as
much by a chronic obstruction of the ileum, due to an associated
developmental defect in its lower end, as by a neuromuscular dis-
turbance due to the inflamed appendix.

In some cases of appendiceal dyspepsia there is no ‘ deep tender
spot’, owing to the fact that the inflamed appendix may be retro-
caecal, as, for instance, in the following case :—

A man complained that for years he had suffered from ‘attacks of
indigestion ”. He said that these attacks would come on suddenly, that
he would suffer a certain amount of epigastric discomfort, even pain, which
would be indefinitely related to meals. During these attacks he would
become constipated. He had no ‘ deep tender spot ’. In between attacks
he felt well. What he particularly noticed was that as soon as the attack
came on his tongue became very coated, and remained so until the attack
cleared up. Here was a hard-working man of 40, who suffered from
irregular attacks of ‘“ acute indigestion ”, with a background of stable
nervous health. Operation disclosed that he had a very long retrocolic
appendix, with a bulbous end, which was subacutely inflamed. The
patient’s dyspeptic attacks completely disappeared after the operation.
This patient, therefore, had a typical appendiceal dyspepsia.

To-day the diagnosis of appendiceal dyspepsia is too frequently
made. It is made when functional disease of the stomach is the real
cause of the dyspepsia. It is not recognized that appendiceal dys-
pepsia is not very common, and that dyspepsia from functional dis-
orders of the stomach is by far the most frequently occurring dyspepsia.
Care is not taken to distinguish the two ; therefore many unnecessary
appendicectomies for supposed appendiceal dyspepsia are carried out.
For this there is no excuse, since appendiceal dyspepsia is clinically a
distinctive type which can be recognized, and, furthermore, there is
nearly always definite evidence of inflammation, that is, of organic
disease.

So-called Renal Dyspepsia.—Where there is a partial obstruction
at the renal pelvi-ureteral junction, such, for instance, as that caused
by an irregularly shaped stone, painful dyspepsia-like symptoms may
coincide with the emptying phase of the stomach. This dyspepsia
is probably the result of an increased pressure in the renal pelvis
arising from an increased urinary excretion, which occurs after a
meal in which there is a copious intake of fluid. The pain is not in
the epigastrium, but more in the right hypochondrium. It only
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A mild painless dyspepsia is often the first sign of a colonic carci-
noma. It is a form of dyspepsia which is often regarded as being
caused by early carcinoma of the stomach; and when an X-ray
examination of the stomach shows no evidence of gastric carcinoma,
no colonic radiograph is made, and a chance of finding an early
carcinoma of the colon is lost. It is only when the patient returns
with late malignant disease of the colon that the mistake is recog-
nized. Usually in this type of dyspepsia, signs of disease of the
colon are present if looked for; occult blood may be found, or, on
X-ray examination, a colonic filling defect or evidence of diverticulitis.
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CHAPTER X
GASTRITIS AND DUODENITIS

CHRONIC GASTRITIS AS A CAUSE OF SURGICAL DYSPEPSIA

DurinG the last few years, the studies of Konjetzny, Nicolaysen, and
others have directed attention to a particular form of chronic inflam-
mation of the gastric wall to which they have given the name of
chronic follicular gastritis or chronic irritation gastritis. Comparatively
little, however, of this type of gastritis seems to have been described
in English-speaking countries.

This form of chronic gastritis is a chronic, simple, non-specific
inflammatory disease, generally limited to the antrum of the stomach
and to the first part of the duodenum. It may be responsible
for a painful dyspeptic syndrome, accompanied by hamorrhages of
periodic incidence, which is indistinguishable from that of gastric
or duodenal ulcer.

Dyspeptic symptoms arise both on the filling and the emptying
of the stomach. As it fills, and the infiltrated antral wall unfolds,
only mild dyspeptic symptoms—nausea or discomfort—are felt. As
it empties and the infiltrated antral wall is puckered and contracted,
very definite symptoms—discomfort and pain—are experienced.
Pain coming on two or three hours after food, sometimes relieved by
food or by vomiting, is an outstanding feature.

This peculiar form of gastritis is nearly always confined to the
pyloric part of the stomach, or to the first and second parts of the
duodenum, or to the jejunum in the vicinity of a gastro-enterostomy
stoma. Rarely does it involve the whole stomach.

The observations in relation to this type of gastritis have all been
made on fresh operation resection preparations, fixed at once in
formalin. Changes in the tissues of the gastric wall take place so
quickly after death that preparations taken from the stomach at
autopsies are of no value.

It is instructive to consider in detail the macroscopic characteristics
of this form of gastritis. In the same stomach fresh and older
processes of the inflammation are found lying side by side: a fresh
infiltrative exudative process, and close by it a chronic reparative and
regenerative condition. 'The mucous membrane may be reddened



GASTRITIS AND DUODENITIS 91

and swollen, its folds being broader and deeper than normal. A
layer of mucus which cannot be washed off with water may overlie
the mucous membrane. In the region of the reddened and swollen
mucous membrane small mucous membrane bleedings may be
seen. Multiple superficial erosions, covered with fibrinous plaques,
are also found. The mucous membrane is thickened and is usually
the part of the wall most affected; the muscle and serous layers are
only involved in the late stages of the disease. The condition is
irregularly distributed in those parts of the stomach which it affects.
Irregular wartlike processes are sometimes found. The lymph-glands
in the region of the pyloric antrum are usually red and swollen.

The histological picture presents very definite characteristics.
The mucous membrane is found packed with large lymph-follicles
having germinal centres. The gastric glands are separated from each
other by round cells, plasma cells, and eosinophils. The muscularis
mucosz is irregularly fixed and fibrosed. The submucous layer is
diffusely scarred, and has dilated blood-vessels.

Types of Gastritis.—T'wo types of gastritis are usually described :
a hypertrophic form and an atrophic form, the latter being a later
stage of the disease than the former.

In the hypertrophic form the folds are enlarged. In the atrophic
form the furrows between the folds in the stomach may entirely
disappear, and the gastric folds become much smaller than the
normal. In this stage there may be anacidity. Frequently, however,
patches of hypertrophic and atrophic forms of the gastritis are found
lying side by side in the same stomach. In the late stages of the
hypertrophic type, the gastric wall in the pyloric part of the stomach
may be rigid and much thickened. Such a condition sometimes
causes a pyloric stenosis. It may also give rise to a rigidity of the
prepyloric part of the stomach simulating a carcinoma of the stomach.

Orator and Paschkin go so far as to say that a normal gastric
mucous membrane is only rarely met with. Probably the reason for
this opinion is that modern pathological material, especially on
the Continent, is composed mostly of resection preparations taken
from operations; that is, these specimens come from patients who
undergo operation always under the suspicion of having some surgical
gastric lesion.

As observed by X rays, two stages of this form of chronic gastritis
are always described : a first stage, when there is a hypertrophy of the
mucous membrane, the rugz of the stomach being distinctly enlarged
and distorted, and the clefts between deepened, with sometimes star-
like cavities which, when filled with barium, look like the niche of an
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ulcer; and a second stage, when the ruge are atrophied, and there
are atrophic changes in the mucous membrane.

Schindler, basing his observations on gastroscopic examination,
maintains that the alterations in the folds which are taken as evidence
of hypertrophic gastritis may be caused by greater muscular contraction
of the gastric wall, which would throw the mucous membrane into
broader folds.

The Cause of Gastritis.—Konjetzny thinks that the cause of
gastritis is some exogenous factor. He does not think it is caused
by any form of bacteria.

Aschoff, on the other hand, thinks that it has a biochemical
endogenous origin, namely, that it is caused by the action of hydro-
chloric acid.

Endogenous factors arising from infection, and from the action
of toxic and allergic conditions, according to Kauffmann’s investi-
gations in hamatogenous gastritis, may play a part in causing chronic
gastritis. He finds that in infective conditions the products of albumin-
ous degeneration can exert a toxic irritative action on gastric mucous
membrane. According to his investigations, it may be taken as a
fact that, without the accompanying action of bacteria, but through
the patient’s own body-juices and especially through the degeneration
of the body’s own tissue, a tissue inflammation can be caused in other
parts of the body, and perhaps in the gastric wall.

Gutzeit has drawn attention to the fact that chronic gastritis
is frequently found in infections of the gall-bladder.

Ohnell and other Continental authors have regarded some form
of vitamin deficiency as a cause; and there is not wanting evidence
that a vitamin deficiency is the cause of inflammation in the mucous
membranes of other hollow organs, as, for instance, in the bladder
in vitamin-deficiency disease (in China).

Berg is of opinion that the problem of gastritis is wrapped up in
some way with the pathology of the whole alimentary tract (gastro-
enteritis, etc.) and of the liver and the pancreatic system, probably
involving in some way an allergic question.

However, no matter what the cause may be, the various observers
—surgeons, endoscopists, pathologists, radiographers—seem to agree
on the pathological histological character.

Two instructive cases, which illustrate the late stages of this
form of chronic gastritis, are reported by Dr. R. Wanke.! They are
of especial surgical interest because they show that in these late stages
of gastritis an organic pyloric stenosis can develop, or the prepyloric
region may become so thickened and enlarged that it forms a tumour
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which may be mistaken for a malignant growth. These case reports
also show how difficult it is, in a radiological diagnosis, to distinguish
this late result of chronic gastritis from a malignant condition.

The first case was a man, aged 40, who had suffered for fifteen years
with gastric troubles, which had come on almost every year in the autumn,
and which lasted for about four weeks. He complained of crampy pains
and heartburn which came on before meals. These sufferings disappeared
after taking food. His appetite was good. He had no loss of weight;
occasionally he vomited. Between the umbilicus and the right anterior
superior spine he had a slight tenderness. Test-meal showed almost an
anacidity.

X rays showed a stiff antrum which did not unfold in the normal

way ; it remained in a permanently
contracted condition. (Figs. 43, 44.)

At operation there was found in
the prepyloric region, more towards
the lesser than towards the greater
curve and about the size of a half-
crown, a firm, not sharply limited,

Fig. 43.— Radiograph in chronic Fig. 44.— Radiograph in same case as
gastritis. The arrows point to the hyper- Fig. 43, showing mucous meimbrane relief,
trophic pyloric stenosis. (Figs, 43-47 and the thickening of the mucosal folds in
from the ‘ Zentralblatt fiir Chirurgie’.) the prepyloric region.

swelling which was at first regarded as a malignant tumour. Fig. 45
shows the specimen (opened out) which was removed at operation. It
comprises the antral and pyloric parts of the stomach. In this preparation
there is a contraction of the antral region, which increases towards the
pylorus, and the part immediately proximal to the pylorus is organically
stenosed. In the mucous membrane of the antrum there are regions of
atrophic mucous membrane, and of warty uneven elevations. On the lesser
curve, about the height of the isthmus, lies an irregular deepened region
about the size of a half-crown, which is partly a superficial swelling and
partly a scarred isthmus. The mucous membrane of the fundus is normal.

The histological examination showed a chronic ulcerous antral
gastritis with extensive loss of tissue and much disappearance of glandular
formatton ; a submucosa slightly cedematous in the regions of the erosions
and ulcerations; much scar formation; and towards the pylorus an
increasing hypertrophy and thickening of the muscularis.
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The second case was a man, aged 37, who eight years previously had

had an operation for appendicitis.

Fig. 45.—Specimen removed at operation in the

same case as Figs. 43, 44.

Since four years previously he had
suffered from a periodical
repetition of stomach
troubles. He had a feeling
of pressure in the epigas-
trium one or two hours
after meals. His appetite
was good. Light food was
well borne. He had much
eructation, and, during the
latter months of his history,
almost daily vomiting. In
recent months he lost 18 1b.
in weight.

On examination, he had
tenderness in the epigas-
trium, Occult blood was
found in the stool. Test
breakfast showed anacidity.
A radiograph (Fig. 46)
revealed striking deformity
of the antrum and some
dilatation of the stomach.
It showed also on the side
of the greater curvature a

marked, peculiar, smoothly limited filling defect, and a shortening of the

lesser curvature of the antrum.

The operation revealed a peculiar plastic thickening of the stomach

wall in the pyloric region and injec-
tion of the vessels and swelling of the
glands on the greater curvature. The
pyloric part of the stomach was
removed.

The operation specimen showed
a flask-like narrowing of the antral
part of the stomach, especially the
pyloric part, which appeared con-
tracted and shortened. The stomach
wall in this neighbourhood was
thickened. The mucous membrane
in the antrum and also that of the
fundus, so far as this was included
in the specimen, was pathologically
altered. In the region of the isthmus
there was an area about the size of
a two-shilling piece which was altered,
being partly ulcerated and partly
scarred. The mucous membrane of
which were irregularly swollen, while

the folds were flatter and thinner (Fg.

Fig. 46.—Radiograph showing hyper-
trophic pyloric stenosis on the basis of a
chronic gastritis.

the rest of the specimen had folds
in the antrum and nearer the pylorus

47).
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The histological examination showed extensive atrophy of the antral
mucous membrane. In only a few parts were there remnants of glandular
elements. There was a rich round-celled infiltration in the gland follicles,
especially in the fundus region. The submucosa was altered in the region
of the scar formation. The muscularis became gradually thicker as it
approached the pylorus.

A type of chronic gastritis is not infrequently seen as a
precedent condition in the formation of chronic gastric or duodenal
ulcer. Konjetzny goes
so far as to suggest that
the chronic gastritis
described by him is the
basis of chronic gastric,
duodenal, or jejunal ulcer.

In my own surgical
practice I have frequently
operated on patients who
had the characteristic sym-
ptoms of a chronic peptic
ulcer, but in whom,
although I always examined
carefully the inside of the
stomach or duodenum, I
could find no trace of ulcer.
In most of the cases, how-
ever, I observed evidence
of gastritis, namely, redness
and swelling of the mucous
membrane, etc. Many of
these patients in the course of time developed a definite chronic ulcer
and required a gastric resection or other operation. I feel sure that
the chronic gastritis or duodenitis which I found at the previous
operation was the basis on which the chronic ulcer developed, but I
think that this gastritis or duodenitis was brought about by the action
of excessive acidity—the same factor which I believe is the main
cause of peptic ulcer.

Fig. 47.—Resection preparation in same case
as I'ig. 46.

X-ray Recognition of Chronic Gastritis.—The hypertrophied
or atrophied ruga can be recognized by X rays. A ‘ mucous mem-
brane relief ’, after the method of Berg, can be obtained by ¢ white-
washing ’ the mucous membrane with a small quantity of colloidal
watery solution of barium sulphate, and a study of this relief will
show whether the mucous membrane is the subject of chronic gastritis.
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The following illustrations, taken from Berg’s book,? show the
application of this method. Figs. 48 and 49 show an ‘ aimed ’ X-ray

Fig. 48.—Chronic gastritis. {I7igs. Fig. 49.—Chronic gastritis.
48-50 and 52 55 from Berg's ‘Rinigen-
witersiuchungen  am  Innenrelief  des
Verdanungskanals’ : (. Thieme.)

picture taken of the prepyloric region which is affected by chronic
gastritis. 'The preparation of the resected prepyloric region of the
stomach is shown in Fig. sc.

Fig. so.—Resection preparation of same case as that seen in
Figs. 48 and 49.
The first two show broad, irregular, swollen mucous membrane
folds, with starlike deepening to the right in the field of the picture.
They suggest also shimmering of the contrast material. The third
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(Fig. 50) is the preparation of the antrum and the first part of the
duodenum, obtained at operation, which shows the grossly swollen,
hypertrophic condition of the mucous membrane. This condition
had given rise to symptoms similar to those of gastric ulcer; in fact,
the condition was operated upon on the supposition that the patient
suffered from a gastric ulcer because the radiograph showed a starlike
deepening of the prepyloric region which appeared radiographically
to support the clinical diagnosis.

Atrophic Gastritis in Pernicious Anzmia.—From a surgical
point of view, it is necessary to appreciate the fact that a severe atrophic
gastritis is found in patients suffering from pernicious anzmia; for

Fig. 51.—Mucous membrane of the stomach in pernicious anzmia, showing
atrophic gastritis.  (By courtesy of Dr. Wright-Smith, Walter and Eliza Hall
Institute, Melbourne Hospital.)

this gastritis is sometimes associated with a form of painless dyspepsia,
a constitutional disturbance, and an achlorhydria—a syndrome which
is confused with carcinoma of the body of the stomach or carcinoma
of the body of the pancreas.
The following case-history (Dr. Wright-Smith) is an example: —
A woman, aged 45, for three years had suffered from weakness, loss
of weight, and numbness of hands and legs. She had suffered from

much shortness of breath, had fainted several times, and had occasional
epistaxis and attacks of vomiting.

A. T. 7
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The red blood-cells numbered only 1,000,000 per c.mm., and a film
showed marked anisocystosis with numerous megalocytes and some megalo-
blasts. A few small heemorrhages were found on the optic fundi.

The patient died.

The specimen, Fig. 51, shows the condition of the stomach in
pernicious anzmia. The gastric wall was thin and the mucosa was quite
flat, showing no ruge. Microscopic examination revealed a considerable
degree of atrophy and spoiling of the mucosa.

Thus it will be seen that primary chronic gastritis is an important
factor in the diagnosis of a painful surgical dyspepsia.

It is also an important aetiological consideration in the surgical
treatment of chronic ulcer.

It is doubtful if it is as common in Australia as it is in
Europe.

Gastritis Associated with Gastric Stasis.—Chronic gastritis
of secondary origin is sometimes found in stomachs in which
there has been a prolonged stasis; as, for example, in the following
case :—

A very thin, delicate man of 38 had suffered almost all his life with
gastric trouble. He complained of vague epigastric pain about four hours
after meals, and now and again of a fainting and weakness followed by
pallor. Eventually he vomited a large quantity of blood. No ulcer could
be found radiographically. He went through the usual gamut of opera-
tions, at one time having his appendix removed, at another his stomach
explored. No evidence of ulcer could be found. Sometimes the pain
would wake him up at one o’clock in the morning. His free acid was
between 15 and zo.

At operation it was found that he had a duodenal ileus. A small
piece of gastric mucous membrane was removed, and subsequent micro-
scopic examination showed the presence of extensive chronic gastritis,
the mucous membrane being infiltrated with round cells (lymphocytes and
plasma cells).

It is in this type of case, with a certain amount of gastric and
duodenal stasis caused by congenital disturbance of the autonomic
nervous system, that gastritis may be the cause of symptoms, and the
explanation of a lifelong dyspeptic syndrome.

Gastritis and Duodenitis Secondary to Chronic Penetrating
Ulcer.—In his studies of the mucosal relief pattern in the case of
penetrating gastric ulcer, Berg has been able to show that there are
extensive alterations of the mucosal pattern in the case of demon-
strable penetrating gastric ulcer. These mucosal relief changes become
radiographically evident by a broadening of the mucosal folds, a
deepening of the furrows between them, and an alteration of their
normal direction. The changes are caused by a diffuse gastritis of
the hypertrophic type, similar in its radiographic manifestations to



GASTRITIS AND DUODENITIS 99

the chronic gastritis of Konjetzny. It is most marked in the region
of the penetrating ulcer, but is often found extending over almost the
whole of the stomach. It is the result of a secondary infection spread-
ing from the penetrating ulcer.

Berg has also found similar mucosal changes, indicating a duoden-
itis, associated with penetrating duodenal ulcer.

Fig. 52 is a ‘mucous relief’ pattern of a stomach in which was
present a penetrating ulcer situated about the angulus. It cannot be
seen in the picture, but it became obvious when pressure was
made on the stomach and an
‘aimed’ X-ray picture was taken.

In this picture it will be noticed

Fig. s2.—Mucous relief pattern of Fig. 53.—Large ulcer niche on the
stomach showing gastritis secondary to a lesser curvature.
penetrating ulcer. (Figs. 52-56 from Berg.?)

that over the whole stomach there is a broadening of the calibre
of the folds.

Berg writes that, as these ulcers are medically treated and get
better, the mucous folds become smaller ; that is, as the ulcer heals,
the accompanying gastritis improves. Finally, he observes that the
folds return to normal when the ulcer is cured.

In Fig. 53 (the same case as Fig. 52), which was taken before
the penetrating ulcer began to heal, a large ulcer niche can be
seen on the lesser curvature. Considerable swelling of the folds
of the mucous membrane, not only in the region of the ulcer, but
throughout the whole stomach as well, is also seen—a definite ulcer
gastritis.
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The patient was a man, aged 33, who for three months had
suffered from strong epigastric pains characteristic of ulcer of the
lesser curvature, and who had had no treatment.

Gastritis and Jejunitis following Operations on the Stomach.
—In stomachs in which a gastro-enterostomy has been carried out,
it is not uncommon to find in X-ray examination that there is a hyper-
trophic condition of the membrane—an expression of chronic gastritis
—extending over nearly the whole of the stomach. Sometimes this

condition is confined to the
gastric and jejunal regions in
the vicinity of the stoma, and
in these areas it gradually dies

Fig. 54.—Mucosal relief, in a case of gas- Fig. 55.—Swelling of a gastro-
tro-enterostomy, showing great swelling of enterostomy ring (indicated by the
the mucosal folds, and evidence of chronic arrows), showing jejunitis but no
gastritis and jejunitis. fresh jejunal ulcer formation. At

operation no jejunal ulcer was found.

away into normal mucous membrane. Much evidence of chronic
gastritis and jejunitis has also been found by gastroscopic examination.

These mucous membrane changes are as a rule only found in
those gastro-enterostomies where there is a disturbance of emptying.
The chronic gastritis and jejunitis which they represent is now
regarded by Berg and other observers as the cause of many of
the unpleasant symptoms, such as nausea and other symptoms
of dyspepsia, which sometimes follow gastro-enterostomy. Some
observers of the Konjetzny school regard the condition as a
gastritis on which arose the ulcer on account of which the
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gastro-enterostomy was performed. They think that the gastritis
existed before the gastro-enterostomy.

Others, again, think that it is the result of the gastro-enterostomy ;
that it may be due to the action of the regurgitated duodenal
contents; or to the effect of a disturbance of the emptying of the
stomach, the result of technical errors in the performance of gastro-
enterostomy. I have myself frequently seen this condition in cases
of gastro-enterostomy in which the symptoms of jejunal ulcer have
been present, but in which no ulcer could be found at operation.

Berg cites an example to show this type of jejunitis. A man,
aged 40, was operated upon, two years previoeusly, on account of a
duodenal ulcer. A radical resection could not be done because the
ulcer involved the common duct, and a gastro-enterostomy was
performed. Somewhat similar symptoms to the original pain came
on some time after the gastro-enterostomy. The patient was again
operated upon, when no jejunal ulcer but an extensive and high-
grade chronic gastritis and jejunitis was found. Figs. 54 and 55 show
radiographs in which jejunitis is seen in the neighbourhood of the
anastomosis, the anastomotic region and the efferent loop being
particularly affected ; and in which are evident broad swollen mucosal
folds on both sides of the gastro-enterostomy opening.

DUODENITIS

Aschoft, Biichner, and Knotzke write of an acute peptic duoden-
itis. Judd, Starr, and Nagel report also observations of duodenitis
made at operations. Duodenitis is as a rule limited to the regions in
which ulcer usually occurs ; that is, to the first part of the duodenum.
Occasionally, however, as Berg points out, it is found extending as
far as the papilla of Vater.

X-ray Appearance of Duodenitis.—The macroscopical and
pathological histological changes are analogous with those found in
cases of chronic gastritis, with which, as has been previously pointed
out, it is frequently found in association.

Berg, Cordiner, Calthrop, and others have pointed out the
X-ray characteristics of chronic gastritis. There is a veiling of
the mucous membrane relief cap by an inflammatory exudate.
A broadening and a stiffening of the mucosal folds is also obvious.
The hollows intervening between the folds are deepened and
show a starlike pattern. The folds are stiffer, and, when they
are examined under the screen, it requires more pressure to
obliterate them. The folds may show an abnormal direction.
Frequently deposits of barium are obtained in the starlike depression
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between the folds, and these deposits may simulate a true niche.
Fig. 56, taken from a paper by G. R. Mather Cordiner and G. T.
Calthrop,® shows a radiograph which is a good example of a case of

duodenitis.

Iig. 56.—Duodenitis. ‘ Aimed’ exposure with ‘dosed compression’ showing
stiffened and broadened mucosal folds. X, Pylorus.
(From the ‘ British Journal of Surgery’;
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CHAPTER XI
THE AETIOLOGY OF PEPTIC ULCER

IT will now be necessary to consider the causation and types of peptic
ulcer in order that it may be possible to discuss more intelligently
the many dyspeptic patterns which it can originate.

Regarded from a physiological point of view, the first part of the
duodenum, where duodenal ulcer occurs, may be considered as a part
of the stomach; for it is subjected to the same physiological and
pathological conditions as the stomach, and the causation of duodenal
ulcer will therefore have the same underlying basis as that of gastric
ulcer. The aetiology of gastric, duodenal, and jejunal ulcer may thus
be discussed under the one head of peptic ulcer.

The Incidence of Peptic Ulcer.—In a series of 4085 consecu-
tive autopsies performed at the Melbourne Hospital, during the
years 1927 to 1936, Wright-Smith! found peptic ulceration in 218
cases.

Types.—The types of gastric and duodenal ulcer which Wright-
Smith found are set out in Table I.

Table I.—TyrPe INcIDENCE OF PepTiCc ULCER

TyrPE orF ULCER NUMBER

Acute gastric .. .. .. .. .. 10
Subacute gastric .. .. .. .. .. 5
Chronic gastric .. .. .. .. .. 97
Acute duodenal .. .. .. .. .. 3
Chronic duodenal .. .. .. .. .. 95
Chronic gastric and duodenal combined .. 8

Total .. .. .. 218

Sex Incidence.—The ratio of males to females was 3'95 to 1°0,
as may be seen from Table II. 'The proportion of males to females
in the whole series of autopsies was 1°84 to 1°0.

Causes of Death in Peptic Ulcer.—Of the series of 218 cases
of peptic ulcer, 85 gastric ulcers were directly responsible for death.
Of these, perforation was the cause of death in 33: that is, 36 cases
out of 112 cases of gastric ulcer, 10 of which were acute, § subacute,
and g7 chronic. Hazmorrhage without perforation occurred in 33
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Table I1.—Sex IncipeNce oF Pepric ULCER

Tvpe oF ULCEr MaLEs FEMALES

Acute gastric .. .. .. .. 6 4
Subacute gastric .. .. .. .. 3 2
Chronic gastric . .. .. .. 81 16
Acute duodenal .. .. .. .. 3 <)
Chronic duodenal .. .. .. .. 75 20
Chronic gastric and duodenal combined 6 2

Total .. .. 174 44

cases, 5 of which were acute ulcers. Haemorrhage severe enough to
be the main factor in causing death occurred in 42 cases of gastric
ulcer.  Duodenal ulcers were responsible for death in 70 of the
218 cases. Haemorrhage severe enough to be the cause occurred in
20 cases, including 3 with perforation. All the duodenal ulcers
were of the chronic variety.

The Distribution of Peptic Ulcer.—Peptic ulcer is found along
the lesser curvature, that is, along the gastric canal (Magenstrasse) ;
in the pyloric part of the stomach ; in the first part of the duodenum ;
and, in the case of a gastro-enterostomy, in the jejunum at the begin-
ning of the efferent loop, and sometimes, perhaps, on the margin of
the stoma. It is also found in the vicinity of the neck of a Meckel’s
diverticulum, in which there is dystopic gastric mucous membrane,
and therefore secretion of acid.

Thus peptic ulcer is found wherever the influence of acid is
exerted on a mucous membrane which does not itself produce acid.
It is rarely found in the fundal part of the stomach where the acid
is produced. (Biichner).

THEORIES OF CAUSATION

The aetiology of gastric and duodenal ulcer cannot yet be said
to be clearly established, although recent clinical research has added
much to our knowledge in this respect.

There are three theories in regard to the causation of peptic
ulcer.

The first, which may be called ‘ Virchow’s theory’ (1853) or the
‘infarction theory’, postulates a primary local or general lowering of
the vitality of the gastric wall. It is thought that the local devitaliza-
tion, which may take place through circulatory or infective disturb-
ances in the blood-vessels of the stomach, allows autodigestion of
the devitalized tissue to take place, with a consequent loss of substance
which constitutes an acute peptic ulcer. It is thought that out of this
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acute ulcer, as a result of various forms of irritation and secondary
infection, a chronic ulcer may develop.

The second theory, which may be termed the ‘ chronic gastritis
theory’, was advanced by Konjetzny, Kalima, and Puhl, from the
surgical clinic in Kiel. These observers believe that a subacute or
chronic gastroduodenitis, exogenously caused, is the basis on which
peptic ulcer develops. They think that chronic ulcer is merely an
extension of this condition, a complication of a gastritis which should
really be called ‘ ulcerative gastritis’.

The third theory, which may be termed the ‘acidic theory,’
or the theory of the peptic genesis of ulcer, has in recent years
been prominently brought forward by Continental and American
observers. These workers do not believe that gastric mucous mem-
brane possesses a protection against the digestive capacity of gastric
juice, and that the development of an ulcer requires a lowering of
vitality in areas of the gastric wall. They believe that an ulcer can
develop in the stomach or duodenum from the effects of the gastric
juice alone. They think that ulcer is caused by a disturbance of the
gastric secretory conditions. According to this acidic theory, peptic
ulcer is primarily due to biochemical conditions, to the excessive
action of-acid gastric juice; and chronic peptic ulcer, in its very
beginning, arises from continued and excessive corrosive and irritating
action of the acid gastric juice.

These three theories involve widely different conceptions of the
surgical treatment of peptic ulcer, and for that reason must be care-
fully considered.

Infarction Theory.—The infarction theory was advanced by
Virchow, and in 1926 elaborated by Hauser.? According to this
view, chronic peptic ulcer occurs in the following way. An acute
ulcer, which is a loss of substance of the gastric mucous membrane,
is first formed. A small area of the gastric wall becomes partially
devitalized by local infection or vascular metastatic infection; or it
becomes devascularized by some arterial deficiency. Such an area
thus loses its normal circulation—its vitality—and therefore some of
whatever property gives the gastric wall immunity from the digestive
juice. It is then capable of being digested by the gastric juice ; and
the clean-cut, thin-edged, funnel-shaped ulcer which we know as acute
peptic ulcer is the result of this local digestive action. From this acute
ulcer, by the irritative action of food, of peristalsis, of gastric stasis, or
the result of the advent of secondary infection, chronic ulcer forms.

It is thought, on good clinical grounds, that in a majority of cases
these acute ulcers are complications of a general or focal sepsis. It



106 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

is supposed that the organisms gain access to the systemic circulation
from infected teeth, infected nasal sinuses, or infected tonsils; and
to the portal circulation from chronic appendicitis, chronic chole-
cystitis, or other infections of the portal system. These organisms
lodge in a gastric arteriole, and infect and partially devitalize an area
of tissue in the gastric wall corresponding to the arteriole. Auto-
digestion of this area then naturally follows, and an acute ulcer,
sometimes called an infective ulcer, results. And in support of this
we know that the macroscopic appearance of an acute ulcer differs
from that of a chronic ulcer in that it shows no evidence of inflam-
mation, having no thickened inflammatory edges.

Instead of a local devitalization of the gastric wall general
devitalization may occur as part of the general disease. Under such
circumstances a patchy autodigestion, which begets multiple acute
ulcers, may take place. Multiple acute gastric or duodenal ulcers
of this nature are often seen in autopsies on patients who have
died as a result of diseases with a general effect such as nephritis,
portal cirrhosis, acute infectious conditions, and the various forms of
anzmia (Fig. 57).

Although nowadays much doubt attaches to the soundness of this
infarction theory, we must, as surgeons endeavouring to cure patients
of peptic ulcer, give it consideration ; for the two main factors in the
causation of acute ulcer that it postulates are a sensible and practical
basis for the medical as well as the surgical treatment of acute and,
to a lesser extent, of chronic ulcer. For example, in treating peptic
ulcer, we must look not only for infective and devitalizing con-
ditions as a cause, but also for excessive digestive action of the gastric
juice—that is, for a hyperacidity.

Objections to the infarction theory of the formation of peptic
ulcer, however, have been advanced by many workers, and principally
by Aschoff, Biichner, and Lindau. These observers point out that :—

1. It is almost impossible to produce a chronic ulcer experi-
mentally from an acute ulcer.

2. If infection were the primary cause, then all the coats of the
gastric wall should be involved at the same time ; but, as a rule, only
the mucous coat is found to be affected.

3. It has never been possible histologically to demonstrate any
actual infection.

4. It has never been possible to establish any definite relation
between the vascular distribution and the ulcer area. ,

If, however, a deficient resistance in the gastric wall does not
play a part in the formation of peptic ulcer, it is difficult to explain the



THE AETIOLOGY OF PEPTIC ULCER 107



108 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

formation of the peptic ulcer which occurs in such tumours of the
stomach as lipoma, sarcoma, or myoma. In these tumours I have
invariably found an ulcer on that part of the surface which projects
most into the lumen of the stomach, and which therefore is most
exposed to the action of acid. The tissue of these tumours is un-
doubtedly deficient in blood-supply and therefore in vitality, and I
feel sure that this deficiency is the primary cause of the ulcer. I have
always regarded this observation as evidence that a deficient resistance
in the gastric wall tissue must be an important factor in the forma-
tion of peptic ulcer.

The Chronic Gastritis Theory.—The theory that a gastritis
is the primary cause of peptic ulcer was advanced by Konjetzny,
Kalima, and Puhl.® These authors carried out examinations of the
gastric mucous membrane in cases of ulcer, and made microscopic
studies of the resected specimens. In these they found inflammatory
changes in the mucous membrane which began as an acute or subacute
gastro-duodenitis with disturbances to the surface epithelium. They
found various grades of inflammation lying side by side, and super-
ficial erosions which eventually formed small ulcerations. These
erosions were inflammatory and did not depend on the effects of the
gastric juice or upon any primary circulatory disturbance. They
showed a marked tendency to heal, and when they did so, they left
behind them an atrophic scar in the mucous membrane. Sometimes
an erosion broke through into the submucosa, and thus gave rise to a
typical peptic ulcer.

These authors were able to show illustrative specimens of the
various stages of development of an erosion into a chronic peptic
ulcer. They regard peptic ulcer as merely a complication of chronic
gastritis, and the gastritis on which it forms as an ulcerative gastrits.

The Acidic Theory,—Biichner has shown that a peptic ulcer
can develop in the stomach or duodenum from the effect of gastric
juice alone. According to him, the gastric mucous membrane pos-
sesses no protection against the digestive action of gastric juice. He
does not think that the development of an ulcer requires a lowering
of the vitality of a certain area of the stomach.

Biichner and his co-workers base their assertion that peptic ulcer
is due solely to an acidic condition on the following observations :—

1. By pouring 1°5 per cent hydrochloric acid into the stomach of
cats, they could produce an erosive gastritis and defects of substance
in the gastric mucous membrane.

2. By using hypodermic injections of histamine, which stimulate
the production of gastric juice, they caused ulcers to develop in the
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pyloric part of the empty stomach of fasting animals. In all these
experiments ulcers developed in the pyloric part of the stomach,
never in the region of the acid-producing glands. Biichner therefore
regarded this fundal area which produced the acid as peculiarly immune
to its irritative action.

3. They demonstrated peptic ulcer in cases of Meckel’s diverti-
culum in which there was dystopic gastric mucosa histologically
analogous with the fundal mucosa of the stomach, and in which
there was therefore secretion of acid.

In these cases the peptic ulcer was found only at the neck of the
diverticulum, never in the dystopic gastric mucous membrane. It
was also of the typical chronic round type (Fig. 58).

Fig. 58.—Section through a Meckel's diverticulum which contained dystopic
gastric mucous membrane. A peptic ulcer (E) was found at the neck of the
diverticnlum. A, Ileum ; B, Callous ulcer situated in ordinary intestinal mucosa
at the neck of the pouch : ¢, Meckel’s diverticulum lined by hyperplastic mucosa
of fundic type. (From ‘ Surgery, Gynecology and Obstetrics’.)

Biichner’s observations have been recently confirmed by Lindau.?

Mann experimentally confirmed the peptic genesis of ulcer. In
dogs, he isolated the papilla of Vater and transplanted it into the
lower part of the ileum. Thus he prevented the alkaline duodenal
contents, which have not only a neutralizing effect on the gastric
contents but also a diluting action, from reaching the stomach and
upper part of the duodenum. He found that typical chronic ulcers
similar to those occurring in man developed in the stomach and upper
part of the duodenum. When the papilla of Vater was sutured back
into its original situation in the duodenum, the ulcers healed at once.

Dragstedt® carried out experiments which are also illuminating
as evidence in favour of the peptic genesis of ulcer. He found that if
living tissues are exposed to the pure effect of undiluted gastric secre-
tion, they will succumb to its digestive action. He found that organs
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such as the spleen and the kidneys, when implanted into the wall of
the normal stomach of an animal and thus exposed to the usual action
of gastric contents, remain little affected. If, however, they are
implanted into the wall of an isolated gastric pouch and thus exposed
to the action of undiluted gastric contents, they are promptly digested.
He found that this undiluted secretion from the fundus of the stomach
could digest the normal mucosa of the stomach itself, and that the
resultant defect displayed all the features of a chronic ulcer in man.
Thus, according to this observer, the reason why the stomach does
not digest itself under normal conditions is owing to the fact that it is

Fi¢. 50.—Fibrinoid necrosis, the basis of a beginning ulcer.
(Figs. 59, 60 from Aschoff’s * Pathologische Anatomie’.)

protected from the digestive action of the gastric juice by a process
of dilution and neutralization. Gastric juice is diluted by swallowed
food and fluid and by saliva, by the secretion of mucus from the
pyloric antrum. It is neutralized—buffered—by the protein of food,
and by regurgitations of alkaline duodenal contents. A failure in
dilution or in neutralization exposes the stomach to the action of
undiluted gastric juice, and therefore to the formation of a peptic
ulcer.

Dragstedt also showed by experiments on a frog’s legs that the
digestive activity of gastric juice depended upon the percentage of
hydrochloric acid. Below o°15 per cent of free hydrochloric acid,
gastric juice did not affect living tissue. When, however, the acidity
of the juice exceeded o'15 per cent, living tissue was digested. In
this respect it is significant, Dragstedt points out, that the free acidity
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of the normal gastric contents of man rarely exceeds o'15 per cent (42
clinical units), except in those patients who suffer from peptic ulcer.

Aschoff also believes that peptic ulcer is formed solely on an acidic
basis. He thinks that the corrosive effect of acid juice is concentrated
by peristaltic action on certain susceptible regions of the stomach.
He is firmly convinced that no primary damage to the gastric wall is a
necessary prelude to the formation of peptic ulcer.

According to this author, a peptic ulcer begins as small hemor-
rhagic erosions limited to the pyloric part of the stomach, or to the
duodenum—they never occur in the fundal part. In association with

Fig. 60.—The distribution of erosions on the folds of the stomach.

these erosions are often seen large mucous membrane erosions which
are situated either on the Magenstrasse or on the pyloric canal. A
low-power section of one of these hemorrhagic erosions (Fig. 59)
shows that in its early stages it is a patch of fibrinoid necrosis, probably
caused by the erosive action of acid. Aschoff finds that these minute
erosions are situated on the folds of the stomach, where the effect
of the acid gastric juice would be greatest (Fig. 60).

To understand Aschoff’s and Biichner’s point of view in relation
to the origin of gastric and duodenal ulcer, it is necessary to follow
their conceptions of the anatomy and physiology of the stomach.

The stomach is divided into a number of gland zones, which are
histologically and biologically heterogeneous. From the view-point
of anatomy and physiology, the upper part of the duodenum belongs
to these and is in series with them. Aschoff has coined the term
‘ gastral systems’ for these parts of the digestive canal. Fig. 61
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shows the stomach slit along the greater curvature and opened out
so as to show these regions, while Fig. 62 shows a sagittal section

Fig. 61.—Gland fields in
the human stomach,
A, Cardiac.
B, Fundic.
¢, Pyloric.
D, Intermediate.
E, Pylorus.
(After Aschoff.)

of the stomach with the regions indicated. Beginning from the
cesophagus, the following zones come in turn: (1) the narrow zone

Fig. 62.—Schematic diagram
of the gland areas.

A, Cardiac.

B, Fundic.

c, Pyloric. (After Biichner.)

C

of the cardiac glands; (2) the zone of the fundal glands; (3) the
zone of the pyloric glands; (4) the duodenal mucous membrane.
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The zone of the pyloric glands reaches much higher up on the
lesser curve than on the greater curve (Figs. 61, 62).

In the fundal zones are situated the cells which produce hydro-
chloric acid and pepsin. In the pyloric zone is secreted an alkaline
or neutral mucus. In the narrow intermediate zone are found glands
of both fundal and pyloric types.

Biichner and Aschoff believe that the mucous membrane in the
fundal zone, where the acid is produced, is more resistant to its erosive
action than the mucous membrane in the pyloric part or in the duo-
denum. They believe that the farther away the mucous membrane

Fig. 63.—A. The shelving edge of the ulcer; B, The overhanging edge, which
does not receive the force of the peristaltic wave of acid gastric juice.
(Figs. 63, 64 from Aschoff's * Pathologische Anatomie’.)

is situated from the fundal mucous membrane, the less natural
resistance it has to the erosive action of acid.

Aschoff’s observations show how these erosions in the pyloric
and duodenal zones, which are less resistant to acid, gradually
develop into ulcers. The erosions, even those which have become
small ulcers, situated on the mucous membrane of the body of the
stomach heal; but the erosions in the pyloric canal or along
the Magenstrasse—regions in which the effect of the acid is concentrated
by peristaltic action—develop into small ulcers. These ulcers con-
tinue to increase in size from the continued action of the acid. The
distal part of the ulcer, where from peristaltic action the wave of acid
gastric juice impinges, becomes shelving; and the proximal edge of
the ulcer, where it is protected to a certain extent from the action
of the acid, becomes overhanging (Fig. 63).

A T. 8
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Orator has shown that peptic ulcer is invariably found in the
gastric canal or in the first part of the duodenum, and Aschoff explains
this clinical observation in the following way. In the gastric canal
the mucous membrane is firmly fixed to the gastric wall. A conse-
quence of this is that an erosive wound in this situation gapes, and
therefore exposes its base, unprotected by mucous membrane, to the
continued erosive action of the acid gastric juice. In the case of
the erosion on the body of
the stomach, the mucous
membrane of which slides
easily on the muscular gastric
wall, the mucous membrane
does not gape, but closes over
the erosion, and protects it
from the further action of
the acid gastric juice. Thus
the ulcers on the Magenstrasse
remain as chronic ulcers, while
those on the pyloric part—the
body of the stomach—heal.
(Fig. 64.)

Hence it is seen that,
according to the theory of
Biichner and Aschoff, in con-
trast to the infarction theory,
peptic ulcer is chronic practi-
cally from its commencement.

Fig. 64.—Showing the situation of gastric

ulcers on the Magenstrasse (gastric canal). Aschoff’s hypOtheSiS also
The numbers indicate the incidence of ulcer .
in this area, affords an explanation of the

reason why peptic ulcers are
usually found on the gastric canal. I have only seen one case of
chronic peptic ulcer of the fundus of the stomach.

Clinical Evidence.—There are many clinical observations which
confirm the acidic genesis of ulcer.

The very chronic form of duodenal ulcer is always associated
with a high acidity.

Jejunal ulcer nearly always follows a gastro-enterostomy per-
formed for the chronic type of duodenal ulcer, which is usually
accompanied by a high acidity, and in which this acidity still
remains high after the gastro-enterostomy.

Jejunal ulcer (not marginal ulcer) formed in a few of my cases
for the first time after a lapse of fifteen to twenty years after a
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gastro-enterostomy, and these ulcers could only have been brought
about by the erosive action of gastric acidity.

I have observed that a gastric acidity can produce a jejunal ulcer
in circumstances where previously there had been neither a gastric
nor a duodenal ulcer; that is, in physiological conditions which
could not cause the formation of the ordinary type of peptic ulcer.
Two patients, who had no evidence of duodenal or gastric ulcer,
had gastro-enterostomies performed on them. With the gastro-
enterostomy in each case was combined a pyloric occlusion made
by tying the pylorus with silkworm-gut. Thus the whole of the
acid gastric contents were thrown upon the jejunum. In each case
a chronic jejunal (not marginal) ulcer formed. Obviously there
was no predisposing condition of the jejunal mucous membrane, and
jejunal ulcer must have been caused by peptic action. Incidentally
this observation also showed that the mucous membrane of the
jejunum was not as resistant to the action of acid as that of the
stomach or duodenum.

That there may be low values of acidity associated with the
formation of gastric ulcer is explained by the fact that there are other
important factors which contribute to the acidic causation of gastric
ulcer. One of these is that prolongation of the action of low acidity
on tissues has the same effect as a short exposure to high acidity.
Thus pyloric spasm or stenosis can prolong acidic action on the
gastric mucous membrane, not only by the stimulation of the retained
food causing continuous secretion of gastric juice, but also by per-
mitting a long-continued action of this acid juice on the gastric wall.

There is another clinical factor which may have a bearing on
the acidic genesis of ulcer—the action of a pathological disturbance
of secretion on the empty stomach. In some individuals a continued
secretion occurs pathologically during the resting phase of the
stomach. When this happens, pure undiluted juice, not necessarily
of a concentration higher than normal, may act on the gastric wall in
the empty stomach, and we know that pure undiluted and therefore
unbuffered normal gastric juice can produce erosion of the gastric
mucous membrane {Dragstedt).

THE PRACTISING SURGEON AND THESE HYPOTHESES

It will be seen that in relation to the causation of peptic ulcer
there are three well recognized theories: (1) That some lowering
of the vitality of the gastric wall is a necessary preliminary to the
formation of ulcer; (z) That ulcer arises on the base of a chronic
gastritis ; (3) That acid is the primary and sole cause of ulcer.
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It has been necessary to discuss the cause of peptic ulcer in detail,
because the experimental evidence and clinical observations from which
deductions as to the cause of ulcer have been made can be valuable
guides in its treatment. Although these causation theories seem so
different, it 1s, however, not impossible to reconcile them. Regarding
chronic gastritis as of acidic origin (Aschoff’s view), we may consider
that gastric or duodenal ulceration can be brought about by variation
of the two great factors which must be concerned in the formation of
ulcer, namely, the vitality of the gastro-duodenal wall, and the con-
centration of the gastric acidity. A high acidity and a normal vitality
of the gastro-duodenal wall can cause an ulcer that might be termed
an acidic ulcer. A normal acidity and a defective vitality of the
gastro-duodenal wall can originate an ulcer that might be called an
tnfective ulcer. Both ulcers may have the same macroscopic appear-
ance, but the factors in their causation are different. For practical
purposes, we might regard the problem of the formation of peptic
ulcer in much the same way as the occurrence of an infective con-
dition: that either a virile germ combined with normal resistance,
or an unvirile germ combined with a weak resistance, may give rise
to an infective condition; in each case the infective state is much
the same, but the main causative factor is different.

The following important practical points therefore emerge from
the above discussion on the aetiology of peptic ulcer :—

1. Treatment.—For the purposes of surgical treatment of peptic
ulcer, and notwithstanding the arguments advanced by Continental
observers against an infective cause, the surgeon must assume the
possibility that an infective vascular or a metabolic local devitaliza-
tion of the gastric wall may have been an original cause of the
formation of chronic ulcer. The practising surgeon has had ample
evidence of the infective basis of ulcer; he has, for example, seen
acute ulcer and its bleeding as a complication of acute appendicitis.
The acute ulcer, too, that he finds in this condition is, as a rule, a
loss of substance only; it shows no evidence of chronic inflammation.
It never looks as if caused by the chronic irritation of acid.

Thus, when operating for chronic gastric ulcer, the surgeon should,
on the basis of this theory, search for and remove any infective focus ;
and should deal with coincident disease which may have contributed
to a lowering of the vitality of the gastric wall.

2. The Type of Operation to be Employed.—In designing the
nature of his operative interference, the surgeon will accept the con-
sensus of modern opinion that ulcer is due to peptic influence, that is,
to the abnormal action of acidity. Therefore, if the acidity is high,
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the surgeon must employ operations such as partial gastrectomy,
partial gastrectomy with exclusion, or extensive partial exclusion
—operations which can be depended upon to reduce the percen-
tage of acidity adequately.

Furthermore, the surgeon must accept the acidic theory to the
extent that, in cases of duodenal ulcer associated with high acidity, he
will not employ an operation such as gastro-enterostomy, which cannot
adequately reduce the acidity, and which therefore not only cannot
cure a duodenal ulcer, but may actually beget a new one—a jejunal
ulcer—much more dangerous than the original duodenal ulcer.

3. The Ulcer may be only a Local Sign of General Gastric
Disease.—Accepting provisionally the theory of ulcer gastritis the
surgeon will keep in mind that the chronic gastric ulcer on which
he may be going to operate may be only a manifestation of chronic
gastritis. He will therefore never perform a gastro-enterostomy in
cases where he suspects, from the history and the appearance of the
mucous membrane, that an ulcer has arisen on the basis of a chronic
gastritis. He will in such cases be more inclined to perform partial
gastrectomy so as to remove the gastritic area.

4. Diagnosis.—Recognizing that a chronic gastritis, whether of
acidic or of other origin, may precede the formation of peptic ulcer,
the surgeon will know that a certain pattern of surgical dyspepsia,
which would be indicative of chronic gastric ulcer, may possibly be
due to a chronic gastritis.

Thus, he will be able to understand the absence of the signs of
peptic ulcer in the presence of symptoms indicative of ulcer.

Having discussed the causation of gastric ulcer, and its
relation to ulcer gastritis, and having seen the difference between
acute ulcer and chronic ulcer, we are now in a position to resume
our discussion of surgical dyspepsia.
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CHAPTER XI1I
THE DYSPEPSIA OF ACUTE GASTRIC ULCER

As a matter of practical experience, acute ulcer is usually found in
patients in whom there is a lowering of the vitality of the gastric or
the duodenal wall.

Acute Ulcer arising from a General Cause.—Acute ulcer is
seen in general infective states ; in circulatory deficiencies, as in patients
with congestive failure, and in the late stages of arteriosclerosis; in
leukeemias and anazmias; in renal and hepatic insufficiency, where
the excretion of autogenously produced toxins spoils the tissue
of the gastro-duodenal wall ; and in many other general devitalizing
conditions.  Acute ulcers found in such conditions are usually
multiple.

Acute Ulcer arising from a Local Cause.—Where an acute
ulcer is attributable to some local infection, such as acute or chronic
appendicitis or cholecystitis, it is often single, but may be multiple.

Thus, a patient with such an acute ulcer may require surgical
treatment for a local infection, such as a chronic appendicitis or
cholecystitis which has caused the ulcer or ulcers; but a patient with
acute ulcers from a general cause will require management for his
general condition—that is, he will need medical attention.

Furthermore, an acute ulcer arising from a local cause may
demand surgical treatment where it gives rise to a profound and
incessant hezematemesis; and if in such an emergency a partial
gastrectomy was considered as a therapeutic measure, it would not
be based on unsound principles. The rationale of this is that the
gastric wall, except in the vicinity of the ulcer, would be healthy; but
in the case of multiple acute ulcers from general disease, the whole
gastric wall would be unhealthy—the patient would not be suffering
from a local disease.

Acute Ulcer on the Scar of a Healed Chrouic Ulcer.—From
the surgical point of view there is also another aspect to the single
acute ulcer—the question of the surgical treatment of bleeding from
an acute ulcer forming on the scar of a healed ulcer. It not infre-
quently happens that acute ulcer arises painlessly in the lowly vitalized
scar of a healed chronic ulcer large enough to be unprotected by
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prolapsing mucous membrane (see p. 114). Bleeding from such an
acute ulcer must be treated on the same lines as bleeding from a
chronic ulcer, for acute ulcer arising in this way may keep on
recurring and bleeding until the devitalized spot is resected. Thus
the principles underlying the treatment of such an acute ulcer should
be the same as in chronic ulcer.

Operative Appearance of Acute Ulcer.—Macroscopically, an
acute ulcer appears to be merely a localized loss of substance ; neither
its edges nor its base are infiltrated with inflammatory cells as in chronic
ulcer. Therefore at operation it cannot be felt by external palpation
of the stomach, and it does not indicate its presence by injection of
vessels, redness, or other signs of inflammation. The only way the
surgeon can demonstrate the presence of an acute ulcer is to open the
stomach and examine the mucous membrane.

The Dyspepsia of Acute Ulcer.—As in acute ulcer there is very
little inflammatory infiltration and therefore practically no stimulus
to the tension receptors of the wall of the stomach, it does not give
rise to pain. Thus its syndrome does not come into the category of
the painful or surgical dyspepsias, although, strictly speaking, some
aspects of acute ulcer are of surgical importance.

Sometimes acute ulcer gives rise to a mild painless dyspepsia,
but often a profound bleeding or a perforation is the first sign of its
presence. :

A dyspepsia caused by a chronic appendicitis or cholecystitis
may be an accompaniment of acute ulcer.

The investigation from a surgical point of view of an acute ulcer,
usually a concern of the physician, involves the following: a discrimina-
tion in regard to its causation; the elimination of general disease as
a cause ; the search for the symptoms and signs of an infective focus ;
the question of the symptoms of a surgical chronic ulcer in the previous
history—that is, whether or not the acute ulcer has formed on an old
scar. However, in the majority of cases of acute ulcer there is no
history of a removable infective focus or of the presence of a previous
chronic ulcer, and thus the treatment is usually medical rather than
surgical.

The following are examples of cases of acute ulcer :—

The first case is that of a man, aged 38, a very hard worker, and
unmarried, who was perfectly well until he contracted influenza. One
week later he developed a slight indigestion ; his appetite became capri-
cious, and he was too sick to work. A few days later he got a profound,
alarming hzematemesis, which was succeeded by three other severe attacks,
until finally he became very ill and in danger of death. He had no ‘deep
tender spot .
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In this case, the attack of influenza—an infective origin—the complete
absence of any previous dyspepsia, the painless character of the dyspepsia,
and the profound hamatemesis, are the features to be noted.

Ten years later this man was well and had had no recurrence of
bleeding.

The second case is that of a man, aged 45, who had a gastric ulcer
resected but had not had a gastro-enterostomy combined with the resection.
This man developed an attack of acute gangrenous appendicitis. Nine days
after this attack he had a profound hematemesis. Presumably the bleeding
was a complication of an acute ulcer arising probably on the scar of the
resection, and as the result of infection—an °‘infective acute ulcer on
a scar basis .

Perforation in Acute Ulcer.—In practically all the cases upon
which I have operated for a perforated gastric ulcer, I have found
that the patient has had no previous painful dyspepsia; that is, he
has had no clinical indication of a chronic ulcer prior to the perfora-
tion. And I have regarded this as evidence that the majority of
gastric perforations have occurred in acute or subacute ulcers.

At operation, however, I found in most of these cases what
appeared to be a chronic ulcer. There was a fair amount of inflam-
matory thickening around the edge of the perforation, but it was that
degree of infiltration of subacute or mild chronic ulcer the stimulation
of which was not adequate to produce pain. Thus I felt that this
reasoning explained why the symptoms were those of acute ulcer,
while the operation findings were those of chronic ulcer.

In other cases I thought that this type of infiltration might be
the result of a secondary infection arising in an acute ulcer, and that
probably the perforation coincided with the advent of this secondary
infection.  Of special interest in this regard—that 1s, to the actual
determining cause of a perforation—is a recent account of a series
of histological examinations made by Puhl and Schmidt! in resection
specimens of perforated ulcers which were immediately fixed in
formalin. As changes in gastric tissue take place very quickly
after death, observations made from post-mortem specimens are
not reliable, and few pathological examinations have been made on
fresh operation specimens of perforated gastric and duodenal ulcers.
The main findings of these authors were that at the edge of the
perforation and in its vicinity there was a zone of dying tissue, which
did not take the stain very well, in which the nuclei were undergoing
disintegration, and in which all the connective tissue was swollen.
This zone was succeeded by one of leucocytic infiltration, obviously
a zone of tissue with reactionary changes brought about by the effect
of the zone of dying tissue, which could only be caused by the
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erosive action of the gastric juice (Fig. 65). The importance of these
investigations is that they show that a secondary inflammatory process
is not the cause of a perforation, but that this is due to the action
of the erosive gastric juice.

Fig. 65.—High-power drawing of section taken through edge of perforated
acute ulcer. |, Zone of swollen cells in the tissue which does not take the stain
well—the zone of dying tissue: 2, Leucocytic reaction ; 3, Inflammatory infittra-
tion of subserosa tissues. (From the ¢ Zentralblait filr Chirurgie’.)

Perforation of an ulcer not infrequently occurs from two to
three hours after a meal; and therefore it is not improbable that
most perforations are due to the action of unbuffered gastric juice on
the wall of an empty stomach or duodenum which may or may not
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be the subject of some degree of temporary devitalization. It is also
not unlikely that hzmatemesis from an acute ulcer is caused in a
similar way.

It is, too, of special interest in regard to the question of whether
perforation occurs more frequently in acute or in chronic ulcer, that
Wright-Smith, in a series of g7 chronic ulcers found post mortem,
ascertained the fact that in 22 the patients during life had complained
of no symptoms suggestive of chronic ulcer; that is, absence of
symptoms before a perforation does not mean that it has occurred in
an acute ulcer.

Acute ulcer is occasionally found in association with chronic
ulcer.

Occult blood is found in the early stages of acute ulcer, so that
this test should always be made in suspected cases.

X-ray Diagnosis.—Radiography does not reveal any evidence of
acute ulcer, for the ulceration is too insignificant to show a niche.
X rays therefore do not help in the diagnosis.
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CHAPTER XIII

THE DYSPEPSIA OF UNCOMPLICATED CHRONIC
GASTRIC ULCER

Clinical Features.—The main features of the dyspepsia of
uncomplicated ulcer are: (1) Painful dyspepsia during the emptying
phase of the stomach; (2) Absence of dyspeptic symptoms and of
pain during the filling phase of the stomach; (3) Absence of nausea
and spontaneous vomiting; (4) Normal appetite; (5) Absence
of nutritional disturbances; (6) Absence of disturbance of bowel
function; (7) Presence of a ‘deep tender spot’ and probably an
X-ray niche which corresponds to this spot.

1. Painful Dyspepsia during the Emptying Phase—The typical
dyspeptic ‘ pattern’ of uncomplicated chronic gastric ulcer of the lesser
curvature is a painful dyspepsia, in which the pain is severe and of
a burning, gnawing, boring character.

The most striking characteristic of this painful gastric-ulcer
dyspepsia is that it coincides with the emptying phase of the stomach.
Its time incidence after a meal depends therefore on the particular
rate of emptying of the individual stomach, and on the distance of
the ulcer from the cardia. The more rapidly the stomach empties
and the nearer the ulcer is to the cardia, the sooner the onset of
painful dyspepsia after the intake of food.

This pain so characteristic of ulcer, coming on during the
emptying phase of a stomach in which the main part of the gastric
wall is healthy, is probably caused by the contraction of the partially
emptied stomach on the inflammatorily infiltrated and rigid ulcer,
and by the action of the vigorous peristaltic movement on the
sensitive ulcer in the contracted stomach.

The pain in these cases is probably produced in the same way
as 1t is caused in almost similar circumstanccs by an ulcer in the
region of the exit—the trigone— of a hollow organ like the bladder
(see p- 35).

If the stomach cannot empty and contract on a chronic ulcer,
this ulcer may not give rise to pain. This fact is shown in the
following interesting case-history :—

A man, aged 40, suffered for four years from fullness after meals,
belching of wind, and other dyspeptic symptoms. He had never at any
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time had any pain. He vomited large quantities of gastric contents.
A radiograph showed a deep penetrating ulcer of the lesser curvature, and
great dilatation of the stomach (Fig. 66).

It was difficult to understand why such a deep penetrating ulcer did
not give rise to pain, but the operation disclosed the reason. An old
posterior duodenal wall ulcer (which usually forms painlessly) had caused
almost complete stenosis of the duodenum and great dilatation of the
stomach. A gastric ulcer had formed in this dilated stomach, for there

Fig. 66.—Radiograph showing ulcer of the lesser curvature and dilated
stomach. Arrows point to ulcer.

could be no doubt that the duodenal ulcer long predated the gastric ulcer.
Thus the stomach could never contract, always remaining dilated, and for
this reason even a deeply penetrating ulcer of the lesser curve could never
cause the characteristic pain of an ulcer in that situation.

The diagnostic importance of recognizing this fact is also shown in
this case. On account of the painless history, the patient was thought to
be suffering from malignant disease, no suspicion arising that he was
suffering from an innocent ulcer. Indeed, because of his very bad general
condition he had been regarded as inoperable.

At operation, two-thirds of the stomach and part of the duodenum to
below the stenosis were removed.
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A peculiarity of the painful dyspepsia of uncomplicated chronic
ulcer is that, in the same patient, the pain recurs each day at the
same time after the intake of food.

A still further peculiarity, and one that distinguishes the painful
dyspepsia of gastric ulcer from the almost similar type occurring in
certain phases of gall-bladder disease, is that it is periodic in its occur-
rence ; whereas the painful gastric-ulcer-like dyspepsia caused by
gall-bladder disease is irregular in its incidence, that is, it is aperiodic.

Since the presence of food in the stomach is the reason for its
emptying, it follows that, when vomiting takes place and the food is
removed, the patient gets relief from pain.

If the dyspeptic pain of ulcer is due to the emptying of the
stomach, it follows that the patient should be able to relieve his ulcer
dyspepsia by filling his stomach; or by abolishing the emptying
phase through vomiting. Both these he is able to do, for it is well
known that many patients suffering from ulcer often get relief on
taking more food, or a bland fluid, and if they vomit they get relief
from the pain. It is, of course, characteristic of the pain of gastric
ulcer that alkaline drinks relieve the pain. I am inclined to think
that this relief is due more to the filling of the stomach than to the
action of the alkali; for experimentally the application of dilute
hydrochloric acid to a chronic ulcer does not produce pain.

2. Absence of Dyspeptic Symptoms and Pain during the Filling
Phase.—It should be specially noted that, in uncomplicated gastric
ulcer, there is no painful or other form of dyspepsia during the filling
of the stomach. Any painful manifestations, or even any discomfort
on the filling of the stomach, should at once invite a suspicion of the
presence of carcinoma of the stomach, or of some complication of chronic
ulcer, such as an accompanying secondary chronic gastritis or the
beginning of organic pyloric stenosis.

3. Absence of Nausea and Spontaneous Vomiting—In contrast to
the dyspepsia of carcinoma of the stomach, there is little spontaneous
feeling of nausea and little spontaneous vomiting. It is in order to get
relief from pain and not as a result of nausea, that the patient with the
chronic gastric ulcer vomits. He must induce it himself; spontaneous
nausea or vomiting, especially during the filling phase of the stomach,
should at once excite a suspicion of carcinoma of the stomach ; it is
unusual in an uncomplicated gastric ulcer syndrome.

4. Normal Appetite—As in uncomplicated chronic ulcer the
gastric wall is healthy except in the region of the ulcer and its
immediate neighbourhood, this painful gastric-ulcer dyspepsia is
associated with a normal appetite.
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5. Absence of Nutritional Disturbance.—Nutritional disturbances are
not, as a rule, a feature of uncomplicated gastric ulcer. As the patient
can relieve the pain by taking food, and as his appetite is good, he
takes more food than under normal circumstances, and his nutrition
often improves. It is only when complications in the ulcer ensue
that nutritional disturbances develop.

6. Absence of Disturbance of Bowel Function.—It is an important
diagnostic point in distinguishing gastric ulcer from gastric carcinoma

Fig. 67.—Ulcer of lesser curve, Fig. 68.—Small ulcer of lesser curve show-
showing niche with air-bubble. Pres- ing the muscular hour-glass spasm which is
sure aver the niche elicited an exquisite usually seen opposite the ulcer. Note that the
loca! tenderness. isthmus is regular and lies on the lesser curva-
(Figs. 67, 68 by courtesy of Dr. H. M. ture—the isthmus of a carcinomatous growth is

Hewlett.) usually central.

that uncomplicated gastric or duodenal ulcer does not as a rule seem
to disturb much the normal bowel function of the patient. On the
other hand, constipation is an early, a persistent, and a progressive
symptom in gastric carcinoma, even though there may be no pyloric
obstruction.

7. Presence of a ‘Deep Tender Spot’.—The most important
diagnostic feature in a gastric-ulcer dyspepsia is the very localized
‘deep tender spot’, which corresponds to some part of the
lesser curve of the stomach—the ulcer-bearing area—and probably
also to an X-ray niche which can be seen on the X-ray screen

(Figs. 67-69).
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Characteristics of Chronic Ulcer in the Various Parts of the
Stomach.—

Ulcer of the Lesser Curvature.—The following is an illustrative,
typical history of uncomplicated ulcer of the lesser curvature :—

A male patient, aged 43, had been ill for seventeen months. At first
he suffered from fullness, discomfort, and pain after meals. He was free
from symptoms for four months. He then developed very bad burning
pain from one and a half to two hours after food. This was relieved by
food or alkaline drinks. He was accustomed to induce vomiting in order
to ease the pain. He had two mild attacks of hamatemesis. He had Jost

Fig. 6g.—Diagram of ulcer of lesser curve, to show the characteristic X-rav
appearances. A, Area of hvperasthesia: B, Air-bubble in niche; ¢, Deep tender
spot : D, Area of infiltration ; E, Some dilatation of stomach due to pyloric spasm:
F, Air: G, Adminiculum; H, Hour-glass directly opposite ulcer, which mayv be
partly muscle spasm, partly organic contraction. (A fter Forssell.)

a little weight but this was due to lighter diet. His bowels were regular.
On examination, there was general epigastric tenderness and a local point
of tenderness—a ‘ deep tender spot —over the lesser curvature. This
spot corresponded to a niche which could be seen by X rays on the lesser
curvature. At operation, an ulcer of the lesser curvature, about 2 in. from
the pylorus, was found.

High-situated (* Hochsitzung’) Ulcer of the Lesser Curvature.—If
the ulcer is situated high on the lesser curvature, as in Fig. 70
(Philippides!), the pain comes on from half an hour to one hour after
meals. An ulcer in this situation may also give rise to dysphagic
disturbances due to transient cardiospasm.
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Pyloric and Prepyloric Ulcer.—1f the ulcer is situated close to
the pylorus the pain may occur from two to three hours after meals.
Moreover, in this situation it is usually associated with a good deal
of pyloric spasm, in which case there may be some degree of gastric
stasis and therefore some mild nutritional disturbance.

Fig. 70,—Radiograph of ulcer high up on the lesser curvature.
(From *Der Chirurg’.)

Ulcer on the pylorus, or close to it, may cause anomalous
symptoms. In one case, a patient with a long linear ulcer on the
pyloric muscle complained of a transient pain coming on almost
immediately after meals, and also pain coming on again four hours
after meals. In another case, a patient who had an ulcer of the
posterior lip of the pyloric orifice (Figs. 71, 72) suffered from severe
epigastric pain which came on rather suddenly. Food would ease
the pain, which would return in a little while, and would then
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N

Fig. 71.—Operation sketch of ulcer of the prepylorus on its posterior wall
about half an inch from the pyloric muscle.

Fig. 72.—Radiograph in same case as Fig. 71. This ulcer caused the filling
defect indicated, which was at nrst regarded as the filling defect of carcinoma.
Closer examination, however, showed that it was not quite constant in its shape

and extent, and also that its edges were rather too sharply defined for the filling
defect of carcinoma.

A.T. 9
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persist throughout a whole night. His epigastrium was diffusely
tender and very rigid.

In both these cases of an ulcer unusually situated, the pain
setting in so soon after food was no doubt due to the fact that there
was in each case an inflammatory and therefore painful organic pyloric
obstruction, and pain came on the moment the stomach began to
empty and the pylorus started to move. It is, however, rare for
a pyloric obstruction to be caused by a florid ulcer forming on the
pyloric muscle itself.

Fig. 73.—Operation sketch of chronic ulcer of the posterior
wall of the fundus.

Ulcer of the Fundus of the Stomach.—To the painful dyspepsia
of uncomplicated gastric ulcer there is an exception. Very occasion-
ally a chronic ulcer is found in the fundus of the stomach, and in this
case pain is almost absent. Probably the absence of pain is due
to the fact that the ulcer is situated in that part of the stomach where
there are no peristaltic waves, and where the stomach cannot contract
to a small compass.

In such an ulcer the patient may suffer from only a mild painless
dyspepsia. Fig. 73 (an operation sketch) shows an ulcer in this
position—a case where the patient complained of a slight painless
dyspepsia.
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Ulcer of the fundus, however, is rare, and I have only seen one
case. It is so rare that its presence should excite the suspicion of
malignancy ; for there is a type of malignant fundal ulcer which is
very local, only mildly infiltrated, and very like an innocent gastric
ulcer. Such malignant ulcers, however, are very large.

In my opinion, these chronic ulcers of the fundus originate in
a different way to those which are found on the gastric canal. I
think that they owe their origin more to an infective condition, and
are caused in much the same way as ulcers in other parts of the body;
the action of acidity, I believe, is only a contributing factor.
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CHAPTER XIV
THE DYSPEPSIA OF COMPLICATED GASTRIC ULCER

Complications of Gastric Ulcer.—The complications of gastric
ulcer which alter the ulcer syndrome are as follows: (1) Penetration
of the ulcer and secondary gastritis; (2) Ulcer-tumour; (3) Pyloric
stenosis ; (4) Hour-glass contraction; (5) Carcinomatous degeneration.

The Effect of the Advent of a Complication on the Dyspeptic
Syndrome of Uncomplicated Ulcer—The advent of a complication in
a case of chronic ulcer alters the character of the clinical picture.
Once an ulcer becomes complicated, the clear-cut painful ‘ emptying
dyspepsia ’, so characteristic of uncomplicated ulcer, changes.

When, for instance, a chronic ulcer penetrates and becomes
associated with a chronic gastritis, the filling of the stomach is not
symptomless as it is in uncomplicated ulcer. It now gives rise to
more or less discomfort—sometimes to slight transient pain. There
are therefore symptoms during the filling—in this case probably very
slight—as well as during the emptying of the stomach; that is, there
is not an interval after food which is completely free from symptoms.

Again, when a chronic ulcer becomes complicated by pyloric
stenosis, the patient begins to lose the good appetite which previously
he had, to lose weight, to become constipated, and to look ill and
emaciated. The severe pain and the ‘ deep tender spot’ so charac-
teristic of the uncomplicated chronic ulcer disappear.

Thus, when ulcer becomes complicated, a new dyspeptic pattern
unlike that of uncomplicated gastric ulcer is created—a dyspeptic
pattern which is very similar to that of carcinoma of the stomach.
The advantage of recognizing this transition is important, because
it helps when making a diagnosis between gastric ulcer and gastric
carcinoma, often a difficult problem.

1. PENETRATION OF THE ULCER AND SECONDARY
GASTRITIS
An ulcer is said to be penetrating when it has ulcerated through
all the coats of the stomach ; or when this has occurred and its base
is formed by one of the neighbouring organs such as the liver or the
pancreas.
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As the result of this penetration and the infection with which it
is associated, there is generally found at X-ray examination an area
of low-grade secondary gastritis spreading from the ulcer throughout
most of the gastric wall. In addition there is also a certain
amount of inflammation in the organ which has been penetrated—
the pancreas or the liver—and which forms the base of the ulcer.

Penetrating ulcers therefore give a different dyspeptic syndrome
from that of an uncomplicated ulcer; and the clinical picture is

Fig. 74.—Operation sketch of penetrating ulcer of the upper part of the
lesser curve (A), which has ulcerated into the left lobe of the liver, the base of
the ulcer being formed by liver substance. B, Window cut to show ulcer.

sometimes very like that of gastric carcinoma. This, however,
depends on the situation of the ulcer.

Penetrating ulcers are usually found in association with the liver
or pancreas.

Ulcer Penetrating the Liver.—Penetrating ulcer high up on
the lesser curvature—hochsitzung Ulcus—may ulcerate into the left
lobe of the liver (Fig. 74). Such an ulcer gives rise to a characteristic
clinical picture, first because of the high situation of the ulcer, and
secondly because of its penetration. Severe ulcer pain may come on
about half an hour after meals. A more or less constant pain may be
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present and may radiate through to the back and the left side. There
may be considerable loss of appetite and ill-health.

Chronic Ulcer of the Posterior Wall of the Stomach penetrating
the Pancreas.—An ulcer penetrating into the pancreas gives rise to
a characteristic dyspeptic syndrome.

Where an ulcer which has extended on to the posterior wall of
the stomach penetrates, its base is formed by the body of the
pancreas, and in such an ulcer there are several elements which go
to make up its dyspeptic pattern. These are: (a) a pain an hour
or two after meals, caused by the action of the emptying stomach
on the chronic ulcer; (b) mild dyspeptic symptoms coming on
immediately after meals (during the filling of the stomach), probably
originating from the diffuse chronic gastritis associated with the old
and very infected penetrating ulcer; (c) a constant dull pain, often
striking through into the back, probably due to the effect of
an inflammatory disturbance of the pancreas, the tissue of which
forms the base of the ulcer; (d) ill-health, the result of constitu-
tional and nutritional changes originating from disturbance of the
pancreatic function and from the effect of a diffuse gastritis on
gastric function.

In addition to all the above, the syndrome of chronic penetra-
ting ulcer of the pancreas may be complicated by the fact that an
old penetrating ulcer may be associated with a hypochlorhydria or
an achlorhydria—a feature very suggestive of gastric carcinoma. The
syndrome may be still further confused by another happening: an
ulcer of the posterior gastric wall may involve the transverse meso-
colon by direct extension, and by irritating its nerve plexus may
cause referred pain over the sigmoid. This pain may suggest a
diagnosis of a sigmoid lesion (see pp. 139, 140).

Thus it will be seen that in long-standing and badly infected
chronic penetrating peptic ulcers there is often a composite dyspeptic
pattern, the dissection of which is necessary in order that a refine-
ment in clinical diagnosis may be able to distinguish it from that of
gastric carcinoma, with which it is frequently confused.

ILLusTRATIVE EXAMPLES OF PENETRATING ULCERS :
DracgNnosis FrRoM  CARCINOMA

Fig. 75 is a radiograph of an ulcer of the posterior wall of the
stomach which deeply penetrated the pancreas.

The patient had an eight months’ history of a mildly painful
dyspepsia after meals, with loss of appetite, weight, and energy.
He had become cachectic and emaciated, and clinically he was
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regarded as suffering from gastric carcinoma. Radiographically,
too, a diagnosis of malignant ulcer of the pyloric part of the
stomach was made.

Operation disclosed a very deep perforating ulcer on the posterior
wall of the stomach, penetrating into the pancreas.

Fig. 75.—Radiograph of perforating ulcer on the posterior wall of
the stomach penetrating the pancreas.

Penetrating Ulcer the Cause of Napoleon’s Death.—In rela-
tion to this subject of penetrating ulcer, it is interesting to review,
in the light of modern knowledge, the clinical history of Napoleon’s
illness and the post-mortem findings. This account is taken from
a paper by Professor Tauno Kalima, Helsingfors, Finland.!

According to Kalima, it was probably from a penetrating pre-
pyloric gastric ulcer, from which spread a secondary diffuse gastritis,
that Napoleon died, and not from cancer of the stomach as was
recorded by Andromarchi, who made the post-mortem.
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On the last day of September, 1817, Napoleon developed a
severe pain in the right part of the epigastrium over the lower margin
of the ribs. This pain did not last long. O’Meara, his surgeon,
thought that he felt a swelling on the right side, and that Napoleon
was suffering from an affection of the liver. From the end of July,
1818, to January, 1819, Napoleon’s health was fairly good. On
Jan. 17, 1819, he again became sick. He complained of bad right-
sided pain, which radiated to the shoulder, somewhat similar to the
pain which he had had sixteen months previously. His general
health at this time was very bad. In the autumn of 1820 he was
not well enough to take riding exercise, and his health began to get
gradually worse. He complained of pain over the region of the
stomach and over the lower part of the chest. The pain radiated
to the shoulders. He began to vomit frequently, he became anzmic,
and easily fatigued. About this time—January, 1821—he had some
short remissions of his illness. He ate very little and became very
constipated. The last phase of Napoleon’s sickness commenced in
the middle of March, 1821. He vomited each day during April, at
the same time every day (evidently owing to a pyloric stenosis). In
the intervals he suffered almost constantly with severe nausea. Two
weeks before he died, he vomited many times daily. The vomitus
usually contained blood. He died in May, 1821.

The general view held among historical writers and medical
men of the past as well as of to-day is that Napoleon I died of
cancer of the stomach. This view is based upon the post-mortem
examination, which showed that the Emperor’s stomach was the
seat of a very widespread conglomeration of scirrhous ulcerations.
A critical examination of the clinical course of the illness, however,
suggests the picture of gastric ulcer with perlodlcal dyspeptlc sym-
ptoms, interrupted by prolonged remissions, increasing anamia
(probably as a result of occult bleeding), marked irritability of the
stomach with daily frequent vomiting, severe attacks of pain, and
persistent ache in the epigastrium, etc. The immediate cause of
death was profuse hemorrhage from the stomach.

Close examination of the post-mortem report shows beyond
doubt that the antral part of the Emperor’s stomach was the seat
of a characteristic, funnel-shaped penetrating callous ulcer, the
floor of which was formed by the lower surface of the liver. 'This
finding is mentioned in the post-mortem report more in passing and
as a by-finding, while chief attention is directed to the numerous
ulcerations spread over almost the whole of the mucous membrane
of the stomach. These ulcerations were regarded as cancerous, or
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as ulcerations in the stage of cancerous degeneration. The clinical
picture, especially taking into account the pronounced irritability of
the stomach during the final period of the illness, is definitely against
the view that the ulcerations in question were of cancerous nature :
in that case the stomach would have formed into a stiff tube without
any contractile power whatsoever. Moreover, no metastases were
found at the autopsy.

On the other hand, by assuming that Napoleon’s stomach was
the seat of a simple widespread ulcerous gastritis secondary to an
infected penetrating ulcer, the anatomical findings can be brought
into complete harmony with the clinical picture. This hypothesis
finds support in the anatomical investigations of recent years concern-
ing the relation of chronic gastritis to the pathogenesis of gastric
ulcer. Further, we now know that cancer rarely arises in an old
chronic ulcer, but that characteristically it comes on de novo in a
healthy stomach. It is unlikely, therefore, that a condition which the
post-mortem findings show was penetrating ulcer should, in the short
period of three and a half years, have suffered malignant degeneration.
It should also be particularly pointed out that ulcer disease was
unknown in practical medicine during the time of Napoleon. It
was through Cruveilhier’s investigations (1829), unanimously accepted
by medical research of more recent times, that gastric ulcer first
became separated as an independent clinical entity from other affec-
tions of the stomach, and especially from cancer of the stomach.

Thus the difficulty of diagnosing the dyspepsia of penetrating
ulcer from that of a gastric malignancy is age-old and is still a
recurring problem in practice.

Case-histories.—The following case-histories again illustrate
this difhculty :—

A man, aged 48, had been ill for years, the acute periods of his illness
ranging from two to four months. During these periods he complained of
epigastric pain, which came on some time after meals. During the two
years which followed the first phase of his illness, the pain gradually lessened
in its severity, lost its periodic character, and became constant, being present
the whole day but aggravated after meals. The pain then began to extend
posteriorly and to the left side. Finally the patient began to vomit quanti-
ties of blood. He had not lost much weight but he looked ill and anzmic,
and appeared to be the subject of a malignant growth. He had been
diagnosed by a consulting physician as suffering from a gastric carcinoma.

At operation a large innocent chronic ulcer penetrating the body of
the pancreas was found.

The important diagnostic points of this history are: (a) the
mildly painful dyspepsia (like the mildly painful dyspepsia of gastric
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carcinoma) associated with the emptying of the stomach (see p. 225) ;
(b) the continuous pain made worse by the taking of food during
the later part of the history—a pain like that of gastric carcinoma ;
(¢) the cachectic appearance of the patient; (d) the continual
attacks of hematemesis.

Another good example of the confusion which often arises in
a diagnosis between a penetrating ulcer (in this case associated with
hour-glass contraction) and an inoperable gastric malignancy is the
following :—

The patient was an emaciated, thin, cadaverous, cachectic-looking
woman of 66, so ill that she could hardly walk. Because of her profound
ill-health, her clinical syndrome, and
the absence of any radiographical
sign of innocent ulcer, her condition
had been regarded by an experienced
surgeon as malignant disease of the
stomach.

She gave a history that, two
years previously, she had suffered
from indigestion with some very
decided discomfort after food. After
some treatment her condition im-
proved. Months later she began to
suffer from discomfort and slight
pain, half an hour to two hours after
food. As the months went by the
pain came to be continuous over the
whole day, but was somewhat aggra-
vated by taking food, and relieved
by vomiting. She vomited half an
hour after every meal, even if she
took only light food. During the
last two months she had become very constipated ; she had noticed that
her motions were often black; she had lost 126 kg. (two stone) weight ;
and she had become cachectic, haggard, and weak. She had a tender spot
above and to the left of the umbilicus.

The presence of the mildly painful filling dyspepsia, the marked loss
of weight in a short time, the cachectic appearance of the patient, the
fact that a radiograph showed an hour-glass contraction (Fig. 76) with
a centrally situated isthmus and slightly indented edges, were all criteria
in favour of a gastric carcinoma,

The patient was so ill that I thought she could not stand any surgical
interference. However, the presence of a definite ‘deep tender spot’,
together with the fact that during the course of her illness symptoms had
disappeared with treatment, encouraged me to make an exploratory opera-
tion with the hope that the centrally situated malignant-like isthmus might
possibly be caused by an old ulcer of the posterior wall. To my surprise
1 found, embedded deeply in the pancreas, a very large penetrating ulcer

Fig. 76.—Radiograph of hour-glass
retraction of the stomach.
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of the posterior gastric wall which I was able to remove (Fig. 77). The
patient recovered.

This case, only one instance out of many, shows the confusion
that frequently occurs between penetrating ulcer and gastric malig-
nancy, and the need for a painstaking dissection of all dyspeptic
patterns.

Penetrating  Ulcer of Posterior Wall diagnosed as Sigmoid
Malignancy. —Penetrating ulcer of the posterior wall is not always

Fig. 77.—-Operation sketch of stomach, showing ulcer of posterior wall
penetrating pancreas (pancreas dotted in).

demonstrated by an X-ray examination. Where in some instances
it is associated with profound ill-health, achlorhydria, and a radiating
pain down the left side, the suspicion of innocent chronic ulcer may
never arise, and the patient may be regarded as suffering from either
a gastric or a sigmoid carcinoma. An example of such confusion is
seen in the following case :—

A thin, cachectic, anzemic man of 36 years was rapidly losing health
and presented no clear diagnosis. He had been ill for some time, suffering
with epigastric pain from half an hour to one hour after food. 'This pain
was relieved by food and magnesia. He never vomited. During a year
he had had two or three bouts of this pain of one month’s duration. In
the intervals he would have a good deal of flatulence. Six years previously
he had a hematemesis.
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Two months prior to being seen, the character of his illness had
completely changed. He began to vomit immediately after meals; the
pain now came on about an hour and a half after meals, and instead of
being epigastric it was situated below and to the left of the umbilicus—
over the sigmoid region. He became very sick, and began to look cachectic,
to lose weight, and to show the usual appearance of a person suffering from
malignant disease.

A fractional test-meal revealed practically no free acid (Fig. 78).

X-ray examination showed a hypotonic stomach with two-thirds
residue in six hours. The radiographer did not report any sign of a
chronic ulcer.

This historv appeared verv suggestive of gastric or perhaps sigmoid
carcinoma.
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Fig. 78.—Graph of free acid revealed in case of penetrating ulcer
of the posterior gastric wall.

Operation disclosed a large innocent chronic ulcer of the posterior
gastric wall, situated more towards the cardia than towards the plyorus,
deeply penetrating the pancreas, and with an inflammatory area extending
from the ulcer into the transverse mesocolon.

Apparently it was only during the last few months that this
inflammatory infiltration had extended from the ulcer on to the
transverse mesocolon; and probably a relation of the nerve-field
of this region to that of the sigmoid colon was the explanation of
the extension of his pain downwards towards the sigmoid region.
It was this pain, which was out of keeping with the other
symptoms, that erroneously turned attention away from the stomach
and towards the sigmoid.

These cases of chronic gastric ulcer of the posterior wall, as
the above case exemplifies, are nearly always associated with a
considerable disability in gastric emptying. 'This disability may be
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due either to crippling of the muscular gastric wall caused by
its fixation to the pancreas, or to a hypertonic condition of the
pyloric sphincter.

I have dealt at some length with the diagnostic problem involv-
ing the distinction between penetrating gastric ulcer and gastric
carcinoma, for the clinical history of these patients frequently simu-
lates so closely malignant disease of the stomach that, judging from
my own experience at least, many of them are erroneously regarded
as suffering from this condition.

REFERENCE

1 Karima, Tauno, “ De quelle Maladie est mort Napoleon I ?”, Acta chir.
Seand., 1932, 77.
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CHAPTER XV

THE DYSPEPSIA OF COMPLICATED GASTRIC ULCER
(continued)

IT has been pointed out that the complications of gastric ulcer are:
(1) Penetration of the ulcer, and secondary gastritis; (2) Ulcer-
tumour ; (3) Pyloric stenosis; (4) Hour-glass contraction; and
(5) Carcinomatous degeneration. Of these, (1) has been dealt with
in Chapter XIV.

2. ULCER-TUMOUR

Not infrequently a large firm tumour may form around a
penetrating ulcer. 'This tumour may infiltrate the adjoining organs
and even the abdominal wall. It may be indistinguishable in appear-
ance, even when seen at operation, from a gastric carcinoma.
As a rule it is irremovable. This inflammatory ° ulcer-tumour’
1s often confused with gastric carcinoma in the same way that inflam-
matory diverticular tumour is confused with carcinoma of the sigmoid ;
and it is the basis of those cases of supposed inoperable cancer of the
stomach which have been cured by the faith-healers.

This type of ulcer-tumour is exemplified in the following
case record :—

A patient, who had a large firm epigastric tumour which was thought
to be malignant, was referred for an operation in the belief that he had
a gastric carcinoma.

He had severe pain occurring one hour after food—a painful emptying
dyspepsia. He had also loss of weight and attacks of haematemesis.

When the abdomen was opened, the surgeon found a large firm
tumour of the prepyloric part of the stomach. The tumour was so large,
0 hard, so infiltrating, and so adherent to the surrounding structures, that
he regarded it as undoubtedly an inoperable carcinoma, and performed a
palliative gastro-enterostomy.

A few months after the operation the patient sought further surgical
advice, in the hope that it would be possible to have the carcinoma removed.

His case was then carefully reviewed. It was noticed that he had a
considerable time interval after food without any symptoms whatever ;
that is, that he had no incidence of dyspeptic symptoms as the stomach
filled—no filling dyspepsia. It was also noticed that the tumour was
tender. Further, it could be demonstrated in a radiograph that the crater
of an ulcer, which could be seen, lay outside the line of the stomach wall.
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If this ulcer were of a carcinomatous nature, the patient should first have
suffered from a filling dyspepsia; and secondly the crater should have
shown inside the normal contour of the gastric wall—a negative gastric
filling rather than the positive one which is found in the case of the true
ulcer niche. In the light of this reasoning the patient was advised to
submit himself to a further operation.

At the second operation a large firm tumour of the prepyloric part of
the stomach was found. This tumour infiltrated the surrounding struc-
tures—the pancreas, the left lobe of the liver, and the gastro-hepatic
omentum—and appeared at first sight to be an inoperable carcinoma.
However, careful investigation of the spreading edges of the tumour
showed that there was some cedema; that there were no permeating
nodules suggestive of carcinoma; and that the glands, though enlarged,
were not sufficiently hard to indicate a carcinomatous metastasis. These
observations, taken in conjunction with the patient’s comparatively good
health notwithstanding the great size of this tumour, and with the X-ray
findings, were regarded as being in favour of an ulcer-tumour rather than
carcinoma.

Accordingly, with great difficulty, the tumour was removed and an
extensive partial gastrectomy was performed.

On microscopic examination the tumour proved to be innocent.

Fifteen years later the patient was alive,

These ulcer-tumours are not uncommon. I have seen them
in the prepyloric part of the stomach, on the lesser curvature, and
associated with some penetrating ulcers of the posterior wall.

Even with the knowledge and experience that I have obtained
as a result of taking a special interest in these ulcer-tumours, I can
still fail to recognize them. In one case where I had exposed such
a tumour at operation, I was not able to say whether it was carci-
noma or an ulcer-tumour. Time, however, showed that the tumour
was inflammatory and not malignant. It is particularly difficult to
distinguish these tumours from carcinomatous tumours complicated
by a surrounding inflammation or by abscess formation.

3. PYLORIC STENOSIS

Pyloric obstruction occurs when an ulcer on the pylorus or in
the vicinity of the pylorus heals. As the scar of the healed ulcer
contracts, organic pyloric obstruction is produced.

In an innocent pyloric stenosis caused by the scar of a healed
chronic ulcer, the patient exhibits symptoms of a painless or mildly
painful dyspepsia; the severe pain after meals and the ‘ deep tender
spot’ which characterized the florid chronic ulcer have disappeared.
The patient will, however, in his previous history have shown
symptoms of the severe painful dyspepsia characteristic of the florid
chronic ulcer, which must have been the forerunner of the ulcer-scar
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and the organic obstruction. He will also exhibit symptoms arising
as a result of the mechanical obstruction of the pylorus, namely,
constipation, vomiting, and nutritional loss: symptoms, it must be
remembered, which are very like those of carcinoma of the stomach.

Thus, pyloric obstruction preceded by a severely painful dyspepsia
and associated with a mildly painful dyspepsia, speaking broadly,
may be taken as innocent.

Pyloric Obstruction with a Quick Onset.—If pyloric obstruction
is brought about fairly quickly, as, for example, where chronic ulcer
develops on the pyloric muscle or in its vicinity, a painful dyspepsia
will result. This painful emptying dyspepsia comes on about four
hours after meals, and is caused by the powerful contractions of
a hypertrophied muscle trying to empty the stomach through a very
small opening.

Pyloric Obstruction with a Slow Onset.—Where a pyloric
obstruction comes on very slowly, it does not as a rule give rise to
a painful emptying dyspepsia, even though powerful peristaltic
contractions can be seen on the abdominal wall.

Thus a high-grade pyloric obstruction accompanied by a painless
dyspepsia generally means that the obstruction has been produced
slowly ; and, as the growth of a scirrhus of the pylorus is charac-
teristically slow, such a type of pyloric obstruction is usually of a
malignant nature.

However, the pyloric obstruction caused by an ulcer-scar may
also come on slowly and give rise to a painless dyspepsia like that
of a malignant pylorus. But the difference between the two con-
ditions is that in the case of the ulcer-scar obstruction there will
be a very definite previous history of painful peptic-ulcer dyspepsia,
even though the actual onset of obstruction may be preceded by
months or even years of freedom from painful dyspepsia. This point
is brought out well in the following case-history :—

A woman, aged 58, had a seven years’ history of periodically recurring
attacks of painful peptic-ulcer dyspepsia. In these attacks of about
three or four months’ duration she suffered from a bad burning epigastric
pain, one to two hours after food. She had a good appetite, was in good
health except for her pain after food, was never constipated, and had not
lost weight.

Nine months previous to being seen her pain after meals ceased, she
began to lose her appetite, and to become constipated. Gradually she
became very ill, and soon had lost 2 stone in weight. She began to
vomit a very large quantity—generally at nine o’clock every night. Her
appearance completely changed, and she now looked cachectic and ill,
and presented the appearance of a person suffering from a gastric malignancy
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X rays showed a very dilated and hypertrophied stomach. On examina-
tion, she had no ‘ deep tender spot’. A clinical diagnosis of carcinoma
of the pylorus had been made.

At operation a healed prepyloric ulcer was found. In healing, the
scar had caused marked pyloric stenosis, and the symptoms from this
simulated those of a pyloric carcinoma.

In this history the phase of the florid prepyloric peptic ulcer is
evident, and also the phase of healing of the ulcer and scar con-
traction—mechanical obstruction—when the pain and tenderness
disappeared.

4. HOUR-GLASS CONTRACTION

Stenosis of the lumen of the stomach (hour-glass contraction),
like that of the pylorus or of the duodenum, may occur when a chronic
peptic ulcer on the lesser curve heals and the ulcer-scar contracts.

The stomach is so wide that, as a rule, it is uncommon for an
hour-glass contraction to produce obstruction. But obstructions of
the pylorus, or of the prepylorus, or of the duodenum, because of
the narrow lumen in these parts, is a fairly common accompaniment
of chronic peptic ulcer.

An organic hour-glass contraction is usually caused by the
complete healing, but it may be caused by the partial healing, of
a chronic ulcer. A painful dyspepsia is only associated with an
organic hour-glass contraction when the ulcer is not quite healed.

Hour-glass contraction may be wholly due to fibrosis; but
sometimes it is caused partly by fibrosis and partly by muscular
contraction.

The formation of an hour-glass contraction is associated with
almost the same change in the syndrome of chronic ulcer as occurs
in the development of pyloric stenosis; the ulcer loses its pain and
tenderness, and nutritional disturbances develop. In hour-glass
contraction, however, because the lumen of the stomach is so much
bigger than that of the pylorus, the onset of nutritional disturbances
is very much slower and more gradual.

5. CARCINOMATOUS DEGENERATION
Carcinoma supervening on a chronic ulcer might very well be
called ‘ulcer-carcinoma’. It is the cause of a variation in the
dyspeptic pattern of chronic ulcer which can be recognized. As far
as my clinical observations go, in only about 5 to 6 per cent of cases
does cancer of the stomach develop in the site of an old ulcer.
When malignant degeneration occurs in the ulcer there is not

only an alteration in the dyspeptic pattern, but also a development
A.T. 10
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of new symptoms which are indicative of the advent of carcinoma.
Malignant degeneration in a chronic ulcer must be suspected if a
patient who has been suffering for years from the severe painful
dyspepsia typical of gastric ulcer loses the acute painfulness of the
dyspepsia and the marked tenderness of the ‘deep tender spot’;
begins to lack the good health and good appetite usually found in a
case of chronic ulcer; begins to lose weight and energy, to vomit, to
look anzmic and ill, and to become constipated.

In addition to this variation of the dyspeptic pattern and develop-
ment of new symptoms, radiographic changes in the ulcer can be
detected. The ulcer niche ceases to lie outside and comes to lie
inside the normal contour of the stomach; it ceases to have the
clear-cut definiteness of a niche ; and the ulcer area enlarges—that is,
evidence of infiltration in the neighbourhood of the ulcer becomes
obvious.

In the following case record, the transition of an innocent ulcer
into a malignant one is clinically evident :—

A man, aged 46, had *stomach trouble” periodically for twenty years.
He had attacks of severe pain two hours after food, followed occasionally
by vomiting with relief.

Two years previous to being seen the nature of his illness began to
change, and in the last six months it changed completely. At first the
pain after food began to diminish, and finally it disappeared. He then
began to lose weight, and latterly to lose it very rapidly. A dull pain,
quite unlike the onginal pain, came on some hours after food, and he felt
nauseated immediately after taking food, that is, he began to suffer from a
filling dyspepsia. He also began to vomit regularly a large quantity at
the end of each day. He became cachectic and ill-looking.

At operation I found what looked like a very infiltrated chronic ulcer,
and I performed a partial gastrectomy. In the specimen the pathologist
found a large ulcer which was found to be infiltrated with carcinomatous
cells.

It is clear that in this patient a malignant change of a chronic
nature began in the ulcer two years before he was seen—that is,
when the ulcer pain began to diminish, and when he began to lose
weight and energy, to vomit, and to have a filling dyspepsia.

The great practical importance of recognizing early this type of
malignant stomach in its incipient stages is that this ‘ ulcer-carcinoma’
grows slowly, does not metastasize early, and if it is removed reason-
ably promptly the patients are often completely cured.

This practical point is exemplified in the case just cited, for
I recognized the malignant change and performed a partial gastrec-
tomy. The resected segment of stomach did not show glandular
metastasis, and fifteen years later the patient was alive.
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A second instance of this type of carcinoma follows:—

A man, aged 32, complained that for years he had had dyspepsia, with
pain in the epigastrium one hour after meals, relieved by hot water. Six
months previous to his being seen the epigastric pain had altered in its
character and incidence, and he had begun to lose weight rapidly.

Operation showed a carcinomatous ulcer with heaped-up edges, and
a metastasis, about the size of a walnut, in a lymph-gland. Section of the
ulcer and the gland showed carcinoma.

Fig. 79.—Stomach showing an innocent chronic ulcer that has become
malignant. (Bv courtesy of Dr. Wright-Smith, Walter and Eliza Hall Institute
Melbourne Hospttal—Specimen 6.92248.)

That was eighteen years ago, and the patient is still alive and
well.

These two cases, and I could quote others, are examples of the
operability of this type of ‘ ulcer-carcinoma’.

The following is a very definite case of °ulcer-carcinoma’,
reported by courtesy of Dr. Wright-Smith..—

The patient had suffered from symptoms which indicated that he had
a gastric ulcer. He was operated on in January, 1928, and a chronic
perforating gastric ulcer was found adherent to the liver. A microscopical
examination was made of a section removed from the ulcer at the time of
the operation. This showed only a chronic inflammatory change.

In 1932 the patient died, and the post-mortem showed that his old
chronic ulcer had become the subject of malignant degeneration. Fig. 79
is a specimen of the stomach showing the condition. At the pylorus is
seen a large white mass which was adherent to the pancreas and posterior
abdominal wall.
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Microscopical examination showed an intense fibrosis of the muscle
coats of the stomach ; a deep infiltration by masses of spheroidal carcinoma
cells ; early colloid change ; and secondary carcinoma of the colloid type in
the lymph-glands.

Difficulty of Recognizing at Operation whether a Chronic
Ulcer has become the Subject of Carcinomatous Degeneration.-
At operation it is sometimes difficult to decide whether a chronic
ulcer has becomne malignant. The difficulty cannot always be evaded
by removing the doubtfully malignant ulcer, for it not infrequently

Fig. 8o.—Operation sketch of malignant ulcer of prepyloric part of posterior wall.

happens that the partial gastrectomy which the removal of the ulcer
would involve would be too big an operation for the patient to stand,
whereas a gastro-enterostomy could be performed with safety.

This problem, and the failure to solve it, is illustrated in the
following case record :—

A man, aged 6o, had had for nearly twenty years the typical painful
emptying dyspepsia of a chronic gastric ulcer.

During the three years previous to being seen, the nature of the
symptoms had been gradually changing: he had been having less pain,
his relief when he induced vomiting was less, his appetite was failing, he
was gradually losing weight, and becoming more and more constipated.



THE DYSPEPSIA OF COMPLICATED ULCER 149

I thought that this change in his ‘ painful dyspepsia > was due to the healing
of a prepyloric ulcer, and to the gradual onset of pyloric stenosis. This
clinical view was supported by the X-ray observations.

At the operation which I undertook for the relief of the pyloric stenosis
I found that his pylorus was stenosed by a fairly firm cicatrix, perhaps
a little bulky for the scar of a healed chronic ulcer. After careful scrutiny
of the condition I decided that it was innocent, but not without some doubt,
and I performed a gastro-enterostomy.

Had the patient not been so terribly emaciated, I would have carried
out a2 partial gastrectomy, in order to be on the safe side. Three years
later the patient died, with all the symptoms of a malignant stomach.

It was obvious that I had failed, both clinically and operatively,
to recognize malignant degeneration in the ulcer scar.

Fig. 81.—Operation sketch of malignant ulcer of the cardia.

Difficulty of Distinguishing at Operation between a Malignant
Ulcer and a very Chronic Innocent Ulcer.—There are certain types
of malignant ulcers which arise de novo, and which are so like a very
old innocent gastric ulcer that at operation it is almost impossible to
distinguish between them.

These malignant ulcers are about the size of a two-shilling piece.
They are deeply excavated, have no surrounding cancerous dissemi-
nation at their edges which would help to identify them, and no
metastasis in glands. Figs. 8o and 81 are examples.

In this type of very localized chronic malignant ulcer, in contrast
to innocent ulcer, the edges are shelving, not undermined ; the base,
when examined with the fingers in the same way as an epithelioma



150

of the lip, feels cartilaginous.

on the peritoneal surface of the base.

THE DIAGNOSIS OF SURGICAL DYSPEPSIA

Sometimes there will be a pucker

Occasionally this surface will

Fig. 82.—Radiograph of prepyloric malignant ulcer, the
operation sketch of which is shown in Fig. 8o.

be infiltrated, forming a cartilaginous plaque.

Generally speaking,

if the ulcer is big—more than the size of a two-shilling piece—it is

Fig. 83.—Radiograph of malignant ulcer
of cardia, the operation sketch of which is
shown in Fig. 81.

very liable to be malignant.
Radiographically, when these
large ulcers are malignant they
do not show a definite crater,
as can be seen, for example,
in Fig. 82, the prepyloric part
of which merely shows a rather
sharp-edged deformation of
contour; and the very definite
ulcer pictured in Fig. 8o 1is
practically not wvisible in this
radiograph, and only indicated
by the contraction which it
has produced in the walls of
the stomach.

The same difficulty of
radiographically detecting the
very definite crater of these
malignant ulcers is seen in the
case illustrated in Fig. 81. In

the radiograph (Fig. 83) the position of the ulcer is indicated
by arrows, but very little evidence of the ulcer can be seen, its
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presence being indicated only by a slight deformity, which is
produced probably by the fibrocarcinomatous contraction.

Notwithstanding the fact that I have exercised great care in
discriminating between this malignant type of ulcer and the very
chronic innocent ulcer, I have mistaken a chronic ulcer for a malig-
nant one, as, for example, in the following case :—

A woman, aged 58, complained that for many years she had discomfort
in the epigastrium with flatulence and vomiting. X-ray examination
revealed a suspicious projection on the lesser curvature.

At the operation, high up on the anterior wall of the stomach, near the
upper part of the lesser curvature, a huge ulcer was found. The base of
it was cartilaginous, and showed some hard irregularities on its peritoneal
surface. It was similar to the malignant ulcers that I have already described,
and I felt certain that this ulcer was malignant. I could not take the risk
of removing it, because of its high situation, and the very low state of
the patient’s health. Many years later she was still alive and well.

I have no doubt that this ulcer was of syphilitic or partly
syphilitic origin.

Syphilitic Complications in Chronic Ulcer.—Occasionally
these very chronic, apparently malignant, ulcers are the result of

Fig. 84.—Operati0n.5ketch of syphilitic condition. A, Malignant-like plaque
on liver ; B, Ulcer of stomach; ¢, Nodules.

a syphilitic infection combined with the ordinary causes of chronic
peptic ulcer. In one particular case, operation disclosed a large
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penetrating ulcer of the lesser curvature, with nodules on the
peritoneal surface of the base of the ulcer (Fig. 84). In the liver
tissue that overlay the base was what appeared to be a malignant
infiltration, which apparently had been caused by direct contact,
Feeling that the ulcer had become malignant and had involved
the liver I did not attempt to remove it, but as there was some
gastric stasis I performed a gastro-enterostomy.

A post-operative examination of the patient’s blood showed that
she had a Wassermann + 4 +, and she was put on syphilitic
treatment. Six years later she was quite well and had no dyspepsia
of any kind.
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CHAPTER XVI
DUODENITIS

DuopeniTis is a chronic inflammation of the duodenal mucous
membrane, which is similar in origin and histological structure to the
chronic ‘ulcer gastritis’ of Aschoff, and probably to the chronic
gastritis described by Konjetzny. It runs a chronic course, is
periodic in its incidence, and may recur only over long intervals.
As in ‘ ulcer gastritis’, Aschoff attributes this condition to the action

Fi1g. 85.—Diffuse duodenitis with tvpical X.ray pattern.
(From Eustermann and Baljour's * The Stomach and Duodenum’.)

of an excess of hydrochloric acid on the mucous membrane. But
Konjetzny and his Kiel school of observers regard it as arising from
some exogenous irritating cause. The macroscopical appearances are
much the same as those in ‘ulcer gastritis’. Erosions ultimately
form, and from these chronic duodenal ulcer not infrequently arises.

Symptoms.—The symptoms of duodenitis (or ‘ulcer duo-
denitis ’) are very similar to those of duodenal ulcer; and many
patients suffering from it are operated on in the belief that they are
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suffering from duodenal ulcer. However, on the basis of this ‘ ulcer
duodenitis ’ a definite duodenal ulcer may subsequently develop.
Duodenitis may give rise to a periodic painful dyspepsia, coming
on from two and a half to three hours after food, which is almost
indistinguishable from the painful dyspepsia of duodenal ulcer. But
there are really two distinguishing points: the tenderness is diffuse
rather than localized to a ‘deep tender point’; and, although there
may be deformity of the duodenal cap, there is no niche to be seen.
Fig. 85, taken from Eustermann and Balfour’s! book on the stomach
and duodenum, shows the X-ray appearance of diffuse duodenitis.
Kirklin points out that the X-ray signs of duodenitis are those
of irregular contraction of the duodenal bulb; and that the duodenal
cap shows an irregular deformity,
the contraction being partly
attributable to the spasm caused
by the inflammation, and partly due
to fibrosis.

Cordiner and Calthrop? describe
the X-ray characteristics of duo-
denitis as follows: ¢ The most
common feature of a duodenitis is
a veiling of the mucosal pattern
by inflammatory exudate, and a
broadening and stiffening of the

iy . mucosal folds. As the folds are
Fig. 86.—Duodenitis, showing swol- .
en mucosal folds with irregular pattern. examined under the X-ray screen
X, Pylorus.  (From the ‘ British Journal :
of Sirgery>.) they appear to have lost their
elasticity, and give the impression
that they have been starched. They can no longer be obliterated
by stretching the duodenum and they are less easily deformed by
pressure. Frequently deposits of the opaque medium may be
retained between the swollen and abnormally directed folds, and
such deposits may simulate and be difficult to differentiate from a
true niche.” (Fig. 86.)
Acute Duodenitis.—The following case record exemplifies a case
of acute duodenitis, recorded by Dr. C. H. Mollison :—
The patient, a woman, aged 59, following a fall was admitted with
a fractured pelvis. With splinting she was quite comfortable for a fortnight,
when she commenced to vomit. The vomiting gradually became quite
intractable and she developed tenderness but no rigidity in the epigastrium.

The temperature, which had been normal, rose to 103° F., and death
occurred.
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Morsip ANaTomy.—The specimen (Fig. 87) shows the duodenum,
which has been opened from behind. The mucosa is swollen, and in the
third part there is a considerable amount of submucosal hamorrhage. In

Fig. 87.—Acute duodenitis. (Specimen 7.33, presented to Walter and Eliza
Hall Institute, Melbourne Hospital, by Dr. C. H. Mollison. Photograph by courtesy
of Dr. Wright-Smith.)

the recent state there was a little purulent exudate between the pancreas
and duodenum, but no further abnormality could be detected.

Microscopical examination of the duodenum revealed an acute inflam-
matory process involving all coats.
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CHAPTER XVII
THE DYSPEPSIA OF ACUTE DUODENAL ULCER

AcuTE duodenal ulcer may be, like acute gastric ulcer, a possible
complication of some general or focal sepsis. It occurs also ip
patients in whom there is some general loss of vitality, When it
results from focal sepsis it may be single or multiple, but when
arising from loss of vitality it is usually multiple. In either case it
may be found associated with acute gastric ulcers. It is occasionally
found with chronic ulcer.

As in the case of acute gastric ulcer, the causation of acute
duodenal ulcer is open to doubt. Both a duodenitis (Konjetzny)
and peptic influences (Biichner and Aschoff) have been advanced as
the main factor in its aetiology.

Also like acute gastric ulcer, acute duodenal ulcer may not give
rise to any dyspepsia, but if it does it is of a mild painless character.

Sometimes the first indication of the presence of acute duodenal
ulcer is a profound mel®na, or an acute abdominal crisis caused by
a perforation.

Fig. 88 is a photograph of the stomach and duodenum of a
patient, aged 50 years, who suffered from a diverticulitis of the colon,
and who died from a mediastinal lymphosarcoma. In the specimen,
and to some extent in the photograph, can be seen a generalized
acute gastritis and duodenitis, and in the midst of the duodenitis one
large acute duodenal ulcer and several small ones.

Seen at autopsy the stomach was large and distended, its mucous
membrane congested, the folds being red and strongly marked. 'The
duodenal mucosa was congested and showed many small hemorrhages.
Just beyond the pylorus a large acute ulcer with a black slough in its
base was seen. Several tiny acute ulcers were also present in the
first part of the duodenum. The mucosa was swollen and showed a
coating of mucus.

Fig. 8¢ is a colour photograph of a specimen showing two
ulcers of the duodenum, one on the posterior wall, and one on the
anterior wall, the latter being a ‘ kissing’ ulcer of the perforating
type. It has penetrated to the peritoneal coat, is funnel-shaped,
and its base is thin. The patient had suffered from indigestion for
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Fig. 88.—Acute duodenal ulcers (one large and several very small ones).
A, Ulcer; B, Pylorus; ¢, Bile-duct (opened); D, Duodenum ; E, Stomach;
F, (Bsophagus. (Specimen by couriesy of Dr. Wright-Smith, Walter and Eliza
Hall Institute, Melbourne Hospital.)

Fig. 8g.—Multiple duodenal ulcers. (Specimen by courtesy of Dr. Wright-Smith,
Walter and Eliza Hall Institute, Melbourne Hospital.)
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five years, and at times had a dull pain in the mid-epigastrium, coming
on one hour after meals. This pain was relieved by food, and came
on periodically, lasting perhaps for five or six weeks at a time. The
patient eventually developed attacks of profound hzmatemesis and
melana, and died as a result of the bleeding.

The following history is typical of an acute duodenal ulcer :—

A patient, who had always appeared to be healthy, suddenly fainted,
became pale, and developed all the signs of an internal haemorrhage. His
bowels then acted several times, and he passed large tarry stools. He had
had an influenzal infection about two weeks prior to this attack, but had
never had any indigestion.

Note the infective element—the influenzal attack—the absence of
any previous dyspepsia, and the profound bleeding.



CHAPTER XVIII

THE DYSPEPSIA OF CHRONIC DUODENAL
ULCER

UNCOMPLICATED ULCER

CuroNiC duodenal ulcer may be single or multiple. It occurs
usually in the first part of the duodenum, rarely in any other part,
and is found characteristically in two situations: on the anterolateral
wall, and on the posterior wall. The manifestations in these two
positions are very different.

Varieties of Uncomplicated Ulcer.—Wright-Smith! found, in
4085 consecutive autopsies, 218 cases of peptic ulcer; of these 3 were
acute duodenal, 95 were chronic duodenal, and 8 were chronic gastric
and duodenal combined. He found that the duodenal ulcers, as
stated above, favoured two sites: one the anterior wall near the
anterosuperior border (an ulcer which perforates); the other the
posterior wall, often adherent to the pancreas (an ulcer which gives
rise to h@morrhage). In his series of 98 duodenal ulcers found at
autopsy, Wright-Smith found that perforation had occurred in 40 cases.
Haemorrhage without perforation occurred in 18 cases. In two cases
both hamorrhage and perforation had occurred. In one of these,
two ulcers were present, the anterior one perforating and the
posterior one bleeding.

Of the series of 218 cases of peptic ulcer, 70 duodenal ulcers
were directly responsible for death. Haemorrhage severe enough to
be the main factor in causing death occurred in 20 cases of duodenal
ulcer, including 3 with perforation. All the duodenal ulcers were
of the chronic variety. Eighteen of them were situated on the
posterior wall, one on the anterosuperior surface, and one on the
antero-inferior surface. In 6 cases two ulcers were present. In one
case a chronic gastric ulcer was present as well.

Ulcer on the Anterolateral Wall—The anterolateral wall is the
favourite situation for duodenal ulcer. A painful dyspepsia which
comes on about 2} to 3 hours after a meal, that is, at about the time
the duodenum is emptying—a ‘ hunger dyspepsia’—is characteristic of
chronic duodenal ulcer in this position. Fig. go is a sketch which
shows the usual appearance of such an ulcer when seen at operation.



160 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

This painful dyspepsia is relieved by taking a meal, an alkaline
drink, or even a drink of water.

The dyspepsia, besides being painful, is sometimes associated
with great acidity—acid eructations—and with vomiting; the latter,
by causing relaxation of the pylorus, permits a regurgitation of the
duodenal contents and therefore a lessening ot the acidic concentration.

A ‘deep tender spot’ over the region of the duodenum is the
most important diagnostic manifestation of duodenal ulcer. As has
already been pointed out (see p. 82) this spot is sometimes difficult

Fig. 9o.—Sketch of ulcer of anterolateral wall of the duodenum, showing its
appearance when seen at operation.

to distinguish from the ‘ deep tender spot’ of a diseased gall-bladder.
Fig. 38 is a diagram which shows how to distinguish the ‘ deep tender
spot” of duodenal ulcer. The finger-point is pressed towards the
posterior abdominal wall, then without changing its position its axis
is directed towards the lower surface of the liver. If the axis of
tenderness is more towards the posterior wall of the abdomen than
upwards towards the base of the liver, especially if in this direction
there is no tenderness at the end of a deep inspiration, then the
‘ deep tender spot’ is caused by duodenal ulcer.

The painful dyspepsia of an ulcer on the anterolateral wall may
be accompanied by profound attacks of mel®na; or by small and
continuous bleedings which are only detected when the faeces are
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tested for occult blood. Serious bleedings, however, usually come
from an ulcer of the posterior duodenal wall.

A striking fact about this duodenal-ulcer dyspepsia is its marked
periodicity ; indeed, unless the dyspepsia is periodic in character,
it is unwise to regard it as being caused by duodenal ulcer.

Ulcer on the Posterior Wall—A chronic duodenal ulcer of the
posterior wall may exhibit the typical painful dyspepsia of a duodenal
ulcer on the anterolateral wall. But frequently its main characteristics
are a painless dyspepsia associated with manifestations of a high acidity,
and also in most cases profound attacks of melena. This type of
ulcer does not as a rule give rise to pain doubtless for the reason that
it lies on a fixed portion of the duodenal wall which cannot be
puckered during the emptying process. It is important to remember,
too, that it does not always give rise to a ‘deep tender spot’;
probably because the peritoneum does not become involved.

Thus the symptoms and signs given by ulcer of the posterior
duodenal wall are not generally regarded as those typical of duodenal
ulcer; and it is for this reason that the ulcer often remains
unrecognized.

Ulcers on the posterior duodenal wall, being as a rule associated
with very high acidity, are very chronic and generally penetrate into
the pancreas. They are most intractable to medical treatment, and
they also present difficulties in surgical treatment. Usually they
cannot be cured by gastro-enterostomy, but require an adequate
partial gastrectomy or partial gastric exclusion.

As chronic ulcer of the posterior duodenal wall may not cause
symptoms, or give any recognizable clinical signs, it is not uncommon
for its presence to remain unsuspected by the surgeon when making
an exploration of the abdomen. Even when its presence is clinically
suspected and it is looked for during an exploration, it may be missed
by the surgeon, because it may be quite impalpable on external
examination of the duodenum. Thus it is not unusual to see in
the autopsy room an ulcer of the posterior wall of the duodenum
which had not been diagnosed during life.

COMPLICATED ULCER

The complications of duodenal ulcer (apart from hamorrhage
and perforation) are: (1) Penetration of the pancreas; and (2)
Duodenal stenosis.

I. Penetration of the Pancreas.—An ulcer of the posterior wall
of the duodenum may ulcerate through all the coats of the duodenal

wall and penetrate the pancreas, that is, it may become a penetrating
A.T. IT
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ulcer. In these circumstances it may give rise to a painful dyspepsia
very similar to that of gastric ulcer. The pain may come on from
one and a half to two hours after food, and it may be felt on the left
side of the epigastrium more than on the right.

An illustration of this type of duodenal dyspepsia is seen in the
following case-history :—

A man, aged 37, complained of pain above and a little to the left of the
umbilicus. The pain came on about two hours after food and was relieved
by vomiting, or by taking food or a bismuth mixture. These attacks of
painful dyspepsia occurred during periods of from three to six months. He

Fig. g1.—Radiograph of ulcer of posterior wall of duodenum penetrating the
pancreas. The duodenal bulb has been almost obliterated.

had had several hzmatemeses and attacks of melena. A clinical diagnosis
of gastric ulcer was made.

At operation an ulcer was found on the posterior wall of the duodenum,
penetrating the pancreas.

Penetrating ulcers of the posterior duodenal wall, because of the
more or less painless character of the dyspepsia caused by them, are
tolerated by patients for a great number of years. Furthermore, as
they are intractable to medical treatment, they rarely heal. For these
reasons, such ulcers are generally associated with a good deal
of fibrosis and contraction of the duodenal wall. Hence a radio-
graph may show no sign at all of a duodenal bulb, as in the case
illustrated (Fig. 91), where the X-ray examination showed that the
duodenal bulb had been almost obliterated. The patient was found
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at operation to have an ulcer of the posterior wall of the duodenum
penetrating the pancreas. He complained of pain on the left side of
the epigastrium, rather diffusely distributed, and very severe. The
pain was not relieved by food as it usually is in the ordinary pain of
duodenal ulcer. No ‘ deep tender spot’ could be elicited, and the
patient volunteered the statement that he had never been tender in
this region.

The tendency of a posterior duodenal ulcer to penetrate the
pancreas and to cause a dangerous melena is seen in the following
case-history (Dr. Wright-Smith) :—

A patient was operated on for cholelithiasis nine years previous to
being seen, but no calculi were found (probably at that time he was suffering
from the effects of the ulcer).

Fig. 92.—Chronic duodenal ulcer (posterior wall) involving pancreas. A,
Ulcer ; B, Pvlorus; €, Open mouth of bleeding vessel.  (Specimen 7,35 B, Walter
and Eliza Hall Institute, Melbourne Hospital. By courtesy of Dr. Wright-Smith.)

He had suffered ever since from attacks of. epigastric pain with no
definite time relation to food, and with long remissions. He had noticed
dark blood in his faces five months previous to his admission. In the last
two years he had lost about three stone in weight. His appetite had always
been good. Examination of his abdomen elicited a ¢ deep tender spot’
over the region of the gall-bladder. He had vomited nearly two pints of
dark fluid blood. He was explored, and a large chronic ulcer was found
on the posterior surface of the duodenum. The patient died after a posterior
no-loop gastro-enterostomy operation.

The photograph of the specimen, Fig. 92, shows a portion of the
stomach and duodenum. One inch from the pylorus, on the posterior
surface of the duodenum, is a large oval chronic ulcer. Its walls are raised,
thickened, and undermined, and its base is firm and adherent to the pan-
creas. In the centre of the ulcer is a large open-mouthed vessel, the gastro-
duodenal artery.
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The following case-history is another example of penetrating
duodenal ulcer of the posterior wall with special features :—

A patient had severe epigastric pain, which was continuous, and which
was very little modified by the taking of food. The pain was somewhat
relieved by taking alkaline drinks. He vomited five or six times a day.
In four months he had lost three stone in weight. Fig. 93 is a radiograph of
his stomach and duodenum, in which the niche of the ulcer of the posterior
wall is clearly visible at A. The prepyloric part of the stomach, B, shows a

Fig. 93.—Radiograph of ulcer of posterior wall of duodenum. A, Niche;
B, Fixed prepyloric deformation, probably the result of spasm. (By courtesy of
Dr. John O Sullivan.)

persistent sharp deformation, which appears to be a filling defect. Opera-
tion showed a large ulcer of the posterior wall of the duodenum deeply
penetrating the pancreas, which is depicted in Fig. 94.

The patient died. At autopsy it was seen that the prepyloric deforma-
tion must undoubtedly have been caused by a spasm, for this part of the
stomach was found to be free from organic disease. It is of interest to
note from this one case that it would appear possible for a duodenal ulcer to
cause a persistent prepyloric spasm.

2. Duodenal Stenosis.—When a duodenal obstruction occurs in
an ulcer of the anterolateral wall of the duodenum, it is preceded
by the typical painful dyspepsia characteristic of duodenal ulcer.
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Not infrequently, however, an almost complete stenosis of the
duodenum, causing dilatation of the stomach, may be found, and
yet no history of a previous painful dyspepsia be elicited. Such
a stenosis can be caused by the healing and contraction of an ulcer
of the posterior wall of the duodenum, which may exist, as we have
seen, without giving rise to painful symptoms. In a stenosis of this
type, because of the absence of previous painful ulcer symptoms, a
diagnosis of a malignant pyloric obstruction is usually made. Such

1ig. 94. - Ulcer of the posterior wall of the duodenum, penetrating the pancreas.
A, Ulcer; B, Pylorus; C, Duodenum; D, Stomach; E, Pancreas.

a form of duodenal obstruction is exemplified in the following case-
record :—

A man, aged 50, complained that for nine months previous to being
seen he had been vomiting large quantities at the end of each day, that he
had lost a considerable amount of weight, and that he had also become
very constipated. The most careful cross-questioning could not elicit any
history of a painful dyspepsia at any time in his life.

Clinical and X-ray examinations (Fig. 95) revealed an enormously dilated
stomach, the greater curvature being on a level with the os pubis. At first
it was thought that the patient was suffering from a pyloric carcinoma ;
but it was felt that the dilatation of the stomach was so enormous that
if the obstruction had been caused by carcinoma he could not have lived
long enough to produce such distension. Operation showed that the extreme
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gastric dilatation was due to a stenosis of the duodenum, resulting from the
scar of a healed ulcer of the posterior duodenal wall (Fig. 96).

In some cases it is almost impossible to distinguish clinically
between innocent duodenal or pyloric obstruction and malignant
pyloric obstruction. When such circumstances arise, some help may
be obtained from a fractional test-meal. In innocent obstruction
a slight trace of hydrochloric acid may be present, though as a
rule it is absent; but no lactic acid as a rule is present. In
malignant obstruction, hydrochloric acid is always absent and lactic
acid is usually present.

Fig. 9s.—Sketch from radiograph of a case of duodenal stenosis, showing the
enormous size of the dilated stomach.

Generally, however, a differential diagnosis between innocent
and malignant pyloric obstruction is made by means of radio-
graphic examination, which, in the case of carcinoma, may show
a prepyloric filling defect.

COEXISTENCE OF CHRONIC PENETRATING DUODENAL
AND GASTRIC ULCER

The following case-history illustrates the coexistence of chronic
penetrating posterior duodenal wall ulcer, which eventually became
stenosed, and penetrating ulcer of the lesser curvature. In this
history it will be noticed that the patient suffered only from a painless
dyspepsia, and that neither the typical painful dyspepsia of chronic
gastric ulcer nor that of chronic duodenal ulcer was present.
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A man, aged 40, suffered for four years from fullness after meals, belch-
ing of wind, and other dyspeptic symptoms. He had never at any time had
any pain. At times he vomited large quantities of gastric contents.

A radiograph disclosed a deep penetrating ulcer of the lesser curvature,
stenosis of the duodenum, and great dilatation of the stomach (see Fig. 66,

p. 124).

It was difficult to understand why such a deeply penetrating
gastric ulcer did not give rise to pain. The reason for this, however,
was obvious at the operation. An old ulcer of the posterior duodenal
wall, without giving rise to painful symptoms, had caused almost

Fig. 96. - Operation sketch of duodenal stenosis caused by scar of healed ulcer
of posterior duodenal wall, showing enormous extent of the dilatation.

complete stenosis of the duodenum and great dilatation of the stomach;
and in this dilated stomach a deeply penetrating ulcer had formed
on the lesser curvature. From an examination of the two lesions
there could be no doubt that the duodenal ulcer long antedated the
gastric lesion, and that the gastric ulcer had formed in the dilated
stomach. Thus, according to my conception of the causation of the
pain of uncomplicated ulcer (see p. 35), the stomach could never
contract sufficiently for the muscular action of the stomach to exert
its pressure on the ulcer and thus cause pain.

It is important to recognize that the dilatation from a duodenal
(or pyloric) stenosis can render a gastric penetrating ulcer painless;
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for such clinical knowledge is valuable in making a diagnosis. For
example, in this case, on account of the painless history, the patient
had been thought—and on recognized clinical grounds not unjusti-
fiably—to be suffering from malignant disease ; on which basis and
because of his bad general condition it was regarded as not a suitable
case for operation; no suspicion arose that he was suffering from
an innocent chronic gastric ulcer.

X-RAY SIGNS OF DUODENAL ULCER

The surgeon, when considering the question of operative inter-
ference in a patient with a clinical syndrome indicative of duodenal
ulcer, must know what X-ray signs are reliable indications of the con-
dition. They are: (1) A niche—the barium-filled crater of the ulcer;
(2) A ‘“ deep tender spot’ corresponding to the niche; (3) Deformity
of the duodenal bulb; (4) Hypertrophy of the mucous folds in the
vicinity of a niche or suspected niche; (5) Duodenal stenosis.

The Niche.—In these days of the ‘occasional’ radiographer,
the surgeon should know that an expert radiographer can demonstrate
an ulcer niche in go per cent of cases of duodenal ulcer. It is there-
fore unwise to accept duodenal deformity as evidence of the presence
of duodenal ulcer in the absence of the demonstration of an ulcer
niche.

The radiographer may not be able to demonstrate the ulcer as
a niche for the following reasons :—

1. The ulcer is not so situated that its barium-filled crater will
throw a profile view in an X-ray examination made in the usual way.

2. The ulcer is in such a position that it throws on the screen an
en face view which is not recognized by the radiographer.

3. The ulcer is situated on the posterior wall, in which position
it is difficult to demonstrate the barium-filled crater.

4. The ulcer is so situated that only graduated pressure of the
bulb will show the ulcer, and this method has not been employed by
the radiographer.

Berg,? of Hamburg, has evolved a technique of * aimed exposure
with dosed compression”, by which a radiological diagnosis can be
made with great accuracy. The duodenal bulb is first screened
from various angles and under various pressures. Where there is
any suspicion of an abnormality, by a special arrangement an “ aimed
exposure with compression” is made from any angle or in any
position. The compression enables not only the niche to be radio-
graphed, but also the ‘ mucous relief’ of a duodenitis or the patho-
logical changes in the mucous membrane surrounding the ulcer to
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be visualized and photographed. The compression cannot obliterate
the inflamed and therefore rigid mucous membrane, but it easily
causes the ‘ mucous relief’ of the soft normal mucous membrane to
disappear, and thus it exposes the diseased area. With this technique
it should be possible to demonstrate the niche of a duodenal ulcer in
go per cent of cases.

The niche is the only definite evidence of a loss of substance
from ulceration, and its presence should be demonstrated in two
planes. It comprises the barium-filled crater, and the inflammatory
reactive tissue changes in the neighbourhood of the ulcer, evidenced

Fig. 97.—Radiograph showing the ‘ringwall’,
(Figs. 97-99 from Berg's ‘ Rontgenuntersuchungen am Innenrelief des Verdanuungskanal’.)

by deformity of the duodenal bulb and rigidity and hypertrophy of
the mucosal folds.

The niche as seen on the X-ray screen should correspond to a
‘ deep tender spot’ on the abdominal wall. But if the niche is the
crater of an ulcer on the posterior wall of the duodenum, then there
may be no corresponding ‘ deep tender spot ’.

The niche en face will show as a circular or oval, well defined
opaque deposit surrounded by a transparent ring, called by Berg
the ‘ringwall’. Fig. g7 shows this transparent halo round the
barium-filled crater. The picture was an aimed diaphragm picture
with dosed compression, taken with the patient standing. When the
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bulb was distended, this en face niche was hidden and could only be
demonstrated by the application of a suitable degree of pressure.

Fig. 98.—Duodenal ulcer with a niche on the posterior wall.

Fig. 99.—Radial convergence of the mucosal folds.

Fig. 98 shows a duodenal ulcer with a niche on the posterior
wall. The axis of the bulb is so erected by compression that
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the anterior and posterior walls are tangentially radiated. On the
posterior wall is seen a funnel-like projection—the niche seen in
profile—surrounded by a cushion-like concavity; this is the ‘ ringwall’
seen in profile. The anterior wall is normal.

The ‘ringwall’ is found in ulcers which are not very old, and
which are therefore surrounded by a smooth surface. In the later
stages of ulcer, when reactive contractions and scarring take place,
a radial convergence of the mucosal folds occurs as shown in Fig. g9.

Cordiner and Calthrop,® who also give radiographs of the
‘ringwall’ (Figs. 100, 101), say that when an ulcer of the posterior
duodenal wall penetrates the pancreas the bulb becomes fixed, a fact

Fig. 100.—En face niche with * ring- Fig. 101.—The same ulcer as shown
wall’. X, Pylorus. (Figs. 100, 101 from in Fig. 100, profile view. Niche on
the  British Journal of Surgery’.) anterior wall. ‘ Ringwall’ of en face niche

shows as a concave indentation of profile
on either side of ulcer. X, Pylorus.

which can be determined by palpation during a screen examination,
when the duodenal wall is put ‘ on the stretch’.

‘Deep Tender Spot’ Corresponding to Niche.—If a ‘deep
tender spot’ corresponds to a niche, such correspondence may be
taken as pathognomonic of the presence of a duodenal ulcer.

Deformities of the Duodenal Cap.—Deformity of the duodenal
cap in the case of a chronic ulcer is produced partly by the swollen
mucous membrane, partly by the infiltrative thickening of the wall
surrounding the ulcer, and partly as the result of scar-tissue contrac-
tion in the walls. But deformity of the cap without the demonstra-
tion of a niche is not evidence of the presence of duodenal ulcer.
A constant deformity of the cap may and frequently does signify the
presence of an ulcer, but this is not necessarily the case. Deformities
can be caused by an ulcer involving the deeper layers of the
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duodenum, and by the fibrotic scarring that results therefrom.
They can thus be shown in patients whose ulcers have healed and
who are free from symptoms. A deformity of the bulb is also
caused by a duodenitis, and it can even be caused by a neuro-
muscular disorder of the duodenal wall—an irritable duodenum.
Therefore deformity of the bulb alone is not for the surgeon a
reliable indication of the presence of a duodenal ulcer, even though
the duodenal bulb is tender.
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CHAPTER XIX
THE DYSPEPSIA OF DUODENAL DIVERTICULUM

DuopeNAL diverticula can be divided into three groups: (1) The
congenital diverticulum ; (2) The acquired diverticulum; and (3) The
pseudo-diverticulum.

1. Congenital Diverticulum.—In a congenital diverticulum all
three layers of the duodenal wall take part. It corresponds to
Meckel’s diverticulum. It occurs rarely.

2. Acquired Diverticulum.—An acquired diverticulum is made
up of the muscularis mucos®z, the mucosa, and the peritoneum,
and is comparable to the diverticulum found in the distal colon.

Fig, 102.—DPositions in which duodenal diverticula are usually found.
(Figs. 102-105 from ‘Der Chirurg’.)

It 1s of relatively frequent occurrence, and is often found in
association with sigmoid diverticula.

3. Pseudo-diverticulum.—A pseudo-diverticulum arises as a
result of a pocket caused by the pull of adhesions which have formed
on the external wall of the duodenum. It is also called pulsion
diverticulum. Such a diverticulum may disappear if the adhesions
are divided.

Duodenal diverticula are rare before 40 years of age. If they
are found before this age, they are congenital. The fact that they
are found in older people, in whom the connective tissue apparatus
1s weakening, suggests that the condition of the connective tissue
is probably answerable for their formation. In Fig. 102 are
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shown the positions in which they are usually found, according to
Abel!, who, in the clinic of Professor H. Holthusen, found 30 cases
in one year.

The diagnosis of duodenal diverticulum is usually only made
by X-ray examination, for its clinical picture is not significant. It
is often associated with symptoms that are confused with those of
carcinoma or duodenal ulcer. These symptoms may, however, have
arisen as the result of functional gastric disturbances; and these

Fig. 103.—A pocket or pseudo-diverticulum in the duodenal bulb caused
by the scar of an ulcer.

may have led to the X-ray examination which discovered the diver-
ticulum. Duodenal diverticulum of itself is not a factor in causing
symptoms.

The X-ray demonstration of duodenal diverticulum is not
difficult, but it must be distinguished from the pocket or pseudo-
diverticulum caused by ulcer, as shown in Fig. 103, which is the
radiograph of such a pocket caused by the gatherings or tuckings
originating from the scar of an ulcer of the first part of the
duodenum.

Fig. 104 shows a radiograph typical of a diverticulum
situated in the duodenal bulb. In this diverticulum the three-layer
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picture—barium, secretion, and air-bubble—is seen. In its neck are
radiate folds of mucous membrane extending into the diverticulum

Fig. 104.—A diverticulum in the duodenal bulb. This picture shows also the
radiating mucosal folds in the region of the pedicle of the diverticulum

Fig. 105.—Another example of a diverticulum with micous membrane
folds radiating into it.

(Albrecht) ; these can also be seen in Fig. 105, another radiograph of
a duodenal diverticulum. The contents of the diverticulum illustrated
could be displaced, and its surface was locally tender.

REFERENCE

L ABer, W., “Pathologie und Therapie der Duodenaldivertikel »’, Der Chirurz,
1938, March, No. 10, 149.



CHAPTER XX
THE DYSPEPSIA OF JEJUNAL ULCER

GENERAL CONSIDERATIONS IN REGARD TO JEJUNAL
ULCER

PRIMARY jejunal ulcer is a very rare disease; even in 1924 Patterson
Brown was able to collect only 35 cases of ulcer of both the jejunum
and the ileum; but jejunal ulcer secondary to gastro-enterostomy
is comparatively common. It has been suggested by Walton that
the jejunal ulcer which occurs after a
gastro-enterostomy has extended down
from a gastro-jejunal ulceration, or in
other words, from a marginal ulcer.
In my experience, after antiperistaltic
gastro-enterostomy the ulcer is nearly
always primarily jejunal, and occurs
in that situation on the efferent loop
where the stream of acid gastric
contents is projected by the muscular
action of the emptying stomach, as
illustrated in Figs. 106, 107. This spot
is situated on the beginning of the
efferent loop, on its lateral wall, about
half an inch from the stoma. The

Fig. 106.—Diagrammatic repre-  Situation of the ulcer corresponds
sentation of the direction of the ¢4 that area in the anterolateral wall

current of acid gastric contents in A
a stomach with a gastro-enterostomy  of the duodenum on which the stream

Tt urcor. Kerows show the direc O gastric contents projected through

:l{(;r\l/c]m which the gastric contents the pylorus impinges, and where

duodenal ulcer commonly develops.

As in the last two decades a very great number of gastro-

enterostomies have been performed, many without proper indications

and many in unsuitable circumstances, the occurrence of jejunal
ulcer has been a feature of modern gastric surgery.

Not only does jejunal ulcer occur after gastro-enterostomy, but

it also occurs after partial gastrectomies which have been performed

for the cure of duodenal ulcer, especially where the amount of resected
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stomach is insufficient. When jejunal ulcer occurs under these
circumstances, it forms in the efferent loop—rarely on the margin
of the stoma—just where the stream of acid gastric contents impinges
on the jejunal wall, and in a position which corresponds to that of
jejunal ulcer following gastro-enterostomy. Such a case is shown in
Fig. 108, in which is also seen a small gastric ulcer.

Jejunal ulcer is rarely found where these operations are performed
for gastric ulcer, probably because the gastric acidity associated with
this ulcer is lower than with duodenal ulcer. And it is never
found where they are done for gastric carcinoma, in which, of course,
the acidity is always low.

The formation of jejunal
ulcer 1s sometimes preceded
by a jejunitis, the macro-
scopic characters of which
are identical with the ‘ulcer
gastritis’ described by Aschoff,
its cause being undoubtedly
the erosive action of acid.

This jejunitis gives rise to
symptoms similar to those
of jejunal ulcer.

The following case is an
example :—

A patient who had a gastro- Fig. 107.—Operation sketch showing a jejunal

ulcer i the usual position at the beginning of
enterostomy, and who com-  the efferent loop.

plained of all the symptoms

and exhibited all the signs of a jejunal ulcer, was operated upon with a
view to undoing the anastomosis. At the operation no jejunal ulcer could
be found, but on the left wall of the jejunum near the stoma was seen an
area of jejunitis about the size of a half-crown. In this region the folds of
the mucous membrane were very much hypertrophied and the vessels
were injected. This area of jejunitis faded away gradually into the sur-
rounding normal jejunum. It corresponded to the usual situation of
jejunal ulcer, and without doubt was caused by the impingement of the
gastric contents on this part of the opposing jejunal wall. .

CAUSATION OF JEJUNAL ULCER

Judged from a clinical standpoint, the main and perhaps the
sole cause of jejunal ulcer is acidic action. For all practical purposes,
the other factors usually advanced as causes for jejunal ulcer—suture
material, heematoma, inaccurate coaptation of the mucous membrane

—may be regarded as only contributory. Jejunal ulcer probably arises
A.T. 12
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under much the same conditions as does duodenal ulcer (see p. 103).
Moreover, since high acidity is probably the cause of, and therefore
usually present with, duodenal ulcer, and since a gastro-enterostomy
does not always reduce this high acidity, it follows that jejunal ulcer
is frequently found in the wake of a gastro-enterostomy which

Fig. ro8.—Situation of jejunal ulcers after a limited partial gastrectomy-—
Polya operation. I, Stomach; 2, Gastrojejunal ulceration; 3, Efferent loop;
4, Transverse colon; 5, Afferent loop.

Inset.—Drawing from the radiograph of this case, which shows what I believe
to be the direction of the flow of the gastric contents in the partial gastrectomy
here pictured. It explains the formation of the ulcers at A and B.

was performed for a duodenal ulcer associated with a high acidity.
Further, if the gastro-enterostomy under such conditions is com-
bined with pyloric occlusion and the whole action of the acid
gastric contents is thus made to impinge on the jejunal efferent
loop, then the occurrence of jejunal ulcer is very high—as high as
40 per cent.
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The occurrence of a peptic ulcer in the jejunum after gastro-
enterostomy is explicable on the same basis as that of peptic ulcer of
the stomach or the duodenum. Peptic ulcers of the stomach do not
form in the fundal zone where the acid is secreted, where, according
to Biichner, the mucous membrane seems to have acquired a certain
amount of immunity to the action of acid; they form in mucous
membrane areas remote from the fundal area; and the more remote
the mucous membrane from that which produces the acid, the less is

Fig. 109.—Photograph of a silkworm-gut ligature which had been used
to occlude the pylorus five years previously. There were practically no adhesions
round the silkworm-gut ; it had not cut through the tissues, and it had completely
occluded the pylorus for that period.

its resistance to the erosive action of the acid. On this account peptic
ulcer forms most readily on the jejunal mucous membrane,

Judged from my own clinical experience, this hypothesis would
appear to be true. In three patients in whom no duodenal or gastric
ulcer existed, gastro-enterostomies had been done under peculiar
circumstances of ignorance of surgical pathology. In each case, in
addition to a gastro-enterostomy, the pylorus had been completely
closed by a silkworm-gut ligature (F7g. 109). Such a form of pyloric
occlusion, according to my observations in many cases, is permanent,
because for some unknown reason the silkworm-gut never cuts out,
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and even after a period of five years the pylorus remains completely
closed. Thus, in these cases one could be certain that the whole of
the acid gastric contents was thrown on the jejunal mucous membrane.
In all three patients jejunal ulcer occurred; that is, it formed in
patients where previously there had not been a duodenal ulcer, in a
jejunum that must have been previously healthy, and as a result of
the action of acid gastric contents which had not produced duodenal
ulcer.

That the formation of jejunal ulcer which is so often found in
association with pyloric occlusion is not caused by the increased
formation of acid resulting from the occlusion is suggested by
the following observation :—

A patient in whom a gastro-enterostomy had been performed and a
pyloric occlusion had been produced by silkworm-gut ligature, developed
symptoms which necessitated the undoing of the gastro-enterostomy. As he
had been operated on for his gastric trouble six times, the gastric adhesions
were intense, and therefore the operation was carried out in two stages. In
the first stage the adhesions were removed, the silkworm gut was dissected
out, and the pylorus was dilated; in the second the anastomosis was
undone, and the openings in the stomach and intestine repaired. Thus
it was possible to make observations of the concentration of the gastric
acidity before and after each operation. Before the first operation the
patient’s acidity was 15, 20, 25, with the test-meal. After the first opera-
tion, when the ligature had been removed but the stoma had not been
touched in any way, the figures were much the same. Evidently the
removal of the pyloric obstruction made very little difference to the degree
of acidity.

If this observation is correct, then why in the case of duodenal
ulcer should not gastro-enterostomy without occlusion be followed
by a jejunal ulcer just as frequently as it is in gastro-enterostomy
with occlusion ? Probably the reason is that the concentrated action
of the acid on the jejunal mucous membrane is greatly mitigated by
the fact that it has two pathways—through both the stoma and the
pylorus; for often the gastric contents go as much by way of the
duodenum as by way of the stoma. In my early days of gastric surgery
I had proof of this hypothesis. In a few cases where a gastro-
enterostomy for a duodenal ulcer had apparently not cured the ulcer
I added pyloric exclusion, feeling that I would entirely remove the
effects of gastric acidity from the duodenal ulcer. In these cases jejunal
ulcer always developed; that is, it occurred in physiological and
pathological circumstances which did not beget it in the case of a
simple gastro-enterostomy. 1 feel sure that the pyloric occlusion
brought about the jejunal ulcer by causing the whole acid gastric
stream to be projected on to the jejunal mucous membrane.
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Jejunal ulcers form either years or a few months after a gastric
operation. The first patient on whom I did a gastro-enterostomy
twenty-three years ago has just returned, suffering for the first time
from a jejunal ulcer. Apparently as he got old, and his jejunal
mucous membrane lost some of its vitality, it finally succumbed to
the continuous erosive action of acid.

When a jejunal ulcer forms a considerable time after the gastro-
enterostomy, it is obvious that it cannot be the result of errors in
technique, but must be caused by high gastric acidity on a mucous
membrane not very resistant to the action of acid—a high acidity
which the gastro-enteros-
tomy has failed to reduce
adequately.

When a jejunal ulcer
forms soon after a gastro-
enterostomy, it is generally
the outcome of some error
in technique. A fertile
contributing cause of the
early occurrence of jejunal
ulcer is an inaccurate
coaptation of the mucous
membrane when making
the anastomosis. The
mucous membrane is
naturally endowed with
protection against the . Fig. rro.—Operation sketch showing silk thread
action of acidity, but where  yihout st ulcet i the i of the anastomoss,
a wound of the mucous
membrane gapes, the acid can act on the deeper layers which are
less immune to the action of acid, and thus cause the formation of a
peptic ulcer. This inaccurate suturing frequently occurs when the
mucous membrane is not sutured as a separate layer.

Another cause which contributes to the early formation of
jejunal ulcer is the occurrence of hematoma in the line of the anasto-
mosis. Thus the use of clamps predisposes to the occurrence of
Jjejunal ulcer, for when the clamps are removed the sutures cannot
always control bleeding and small heematomas may form.

The use of unabsorbable sutures is advanced as one of the main
sources of jejunal ulcer. As a matter of fact it can only be a very
minor factor, as evidenced by the fact that jejunal ulcer is just as
common as after gastro-enterostomy performed in the last decade,
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although silk has been almost abandoned as a suture material for
gastro-enterostomy. Furthermore, the following clinical observation
seems to prove its unimportance as a factor in the formation of jejunal
ulcer. In one case, illustrated in Fig. 110, when operating on a
patient with jejunal ulcer years after a gastro-enterostomy had been
done, I found a silk thread hanging loose in the right edge of the
stoma without the slightest sign of any ulceration around it, while
a jejunal ulcer was present on the left and posterior portion of the
beginning of the efferent loop—the usual position; that is, on that
portion of the jejunum where the muscular aetion of the stomach
caused a stream of acid gastric juice to impinge.

CAN THE OCCURRENCE OF JEJUNAL ULCER AFTER
GASTRO-ENTEROSTOMY BE MINIMIZED?

The incidence of jejunal ulcer after gastro-enterostomy can be
lessened if this operation is so designed that it materially reduces the
action of gastric acidity : not only the concentration of the acid, but
also the length of time during which it acts on the mucous membrane.

The Cause of High Acidity persisting after Gastro-enterostomy.
—In some cases where the action of gastric acidity has not been
reduced after a gastro-enterostomy, the operation has been badly
constructed. In others, the gastric acidity to start with has been so
high that the most perfectly constructed gastro-enterostomy could not
reduce the acidity sufficiently to obviate the formation of jejunal ulcer.
In any case, it is probably true that even the most perfectly con-
structed gastro-enterostomy does not greatly reduce gastric acidity.

Unreduced Acidic Action owing to Bad Construction of the
Gastro-enterostomy.—A well constructed gastro-enterostomy will not
only reduce the acidity to a certain extent, but also reduce the dura-
tion of its action on a mucous membrane—a not unimportant point.
A badly constructed gastro-enterostomy will not only fail to reduce
gastric acidity, but also, because it has mechanical defects, it will
prolong the action of this unreduced acidity on the mucous membrane.
Thus a badly constructed gastro-enterostomy is a fruitful source of
jejunal ulcer and increases the pathological conditions which beget it.

Where a stoma is made too small, it does not reduce the acidity
because it does not permit adequate drainage of food contents or
allow alkaline regurgitation.

Where a stoma is placed too far towards the fundus of the stomach,
it permits a small ‘ food rest’ to remain for hours in the pyloric part
in a sort of backwater, and this ‘ food rest’, by its stimulative action,
causes a continuous secretion of acid which, being unbuffered by an
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adequate amount of protein food or fluid, erodes the mucous membrane
of the empty jejunum and gives rise to jejunal ulcer (Fig. 111).

Where the stoma is placed too near the pylorus, it does not lead
to quick emptying of the stomach, for the nearer the stoma to the
pylorus, the slower the emptying time. Thus the emptying time is
not sufficiently hastened, and the '
reduction of acidic action brought
about by good drainage is lost.

Where the stoma -is combined
with enterostomy, the short-circuit-
ing of the alkaline duodenal con-
tents into the intestine prevents
their regurgitation into the stomach
and therefore the lowering of the
gastric acidity which would other-
wise be brought about. An enter-
ostomy is thus a fruitful cause of
jejunal ulcer.

Where the stoma is made in Fig. 111.—Stoma placed too high so
a long intestinal loop, the mucous that a “food rest’ occurs.
membrane farther down in the
jejunum is less resistant to acid, so that a long jejunal loop pre-
disposes to the formation of jejunal ulcer.

Very High Gastric Acidity.—Where the gastric acidity is very
high to start with, the most perfectly constructed gastro-enterostomy
may not suffice to reduce it adequately, and jejunal ulcer is most
likely to occur. Here the fault does not lie with any defect in the
gastro-enterostomy, but with the surgeon’s bad judgement in doing
a gastro-enterostomy in a set of conditions to which it is not applic-
able. In cases of duodenal ulcer associated with high acidity, some
operation other than gastro-enterostomy, such as partial gastrectomy
or partial gastric exclusion, should be performed.

Thus it will be seen that the occurrence of jejunal ulcer after
gastro-enterostomy can be minimized (not prevented) if errors in
technique which reduce the therapeutic effect of a gastro-enterostomy
are avoided, and if discrimination in regard to the age of the patient,
the percentage of acidity, and the type of lesion is employed.

INCIDENCE OF JEJUNAL ULCER
It is obvious that it is impossible to give reliable statistics as to the
frequency of jejunal ulcer in gastro-enterostomy, in partial gastrectomy,
or in partial gastric occlusion, for duodenal ulcer. The incidence of



184 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

jejunal ulcer is in inverse ratio to the skill and knowledge displayed
by the surgeon in performing a gastro-enterostomy based on proper
indications and sound physiological and mechanical principles.

In my opinion, jejunal ulcer occurs probably in 20 to 30 per
cent of what I might call unsoundly constructed gastro-enterostomies ;
in from 7 to 12 per cent of soundly constructed gastro-enterostomies
and of the limited type of partial gastrectomy which is carried out
for duodenal ulcer; and in about 3 to 6 per cent of cases in the
radical operation for duodenal ulcer—that is, the operation where
two-thirds of the stomach is removed.

The following statistics taken from Kirschner! give some idea
of the occurrence of jejunal ulcer on the Continent in gastro-
enterostomy, partial gastrectomy, and resection with exclusion—all
operations employed in Continental clinics for the cure of duodenal
ulcer, perhaps of a more serious type than occurs in England or
Australia.

ResuLTs OF RESECTION AND Excrusion (Finsterer)

OPERATION No. oF CASEs JejunaL ULcEr
Resection and exclusion 81 6.1 per cent (3 cases were
without removal of in 1919 when inadequate
pylorus amount of stomach was
removed ; 3 per cent
of jejunal ulcer in opera-

tion as now performed)
Modern resection with 33 3 per cent (I case)

exclusion operation in
which an adequate
amount of stomach is
removed (last 10 years)

RESULTS OF (GASTRO-ENTEROSTOMY (Finsterer)

OPERATION REPORTER ’ No. oF CasEs J JEjunaL ULCER
Gastro-enterostomy Haberer ‘ 365 | 2 per cent
Gastro-enterostomy Zukschwerdt 52 17.3 per cent

und Eck (unresectable
(Enderlen’s duodenal ulcer)
material) |
Gastro - enterostomy — — 50 per cent uncured ;
for non-resectable either the old ulcer

duodenal ulcer

unhealed or jejunal
ulcer found

In the moderate number of extensive gastric exclusions which I
have done, no jejunal ulcer has occurred, although some of them

have been done for many years.

In the earlier and more limited
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gastric exclusions, however, jejunal ulcer has occurred, but less often
than it does after gastro-enterostomy, and not more frequently than
in the similarly limited partial gastrectomy done for duodenal ulcer.

DIAGNOSIS OF JEJUNAL ULCER

Clinical Diagnosis.—Where the immediate convalescence of
the patient after gastro-enterostomy has not been satisfactory, the
occurrence of jejunal ulcer can
be suspected. In other words,
it can be expected where there
has not been that dramatic relief
which usually occurs after a
gastro - enterostomy performed
for duodenal ulcer, the absence
of which generally indicates that
there is some mechanical defect
in the construction of the gastro-
enterostomy.

The syndrome of jejunal
ulcer is a painful dyspepsia
somewhat like that of duodenal
ulcer. The painful dyspepsia,
however, occurs sooner after
meals — from one-half to one
hour after ; it is more indefinite
in its time relation to the taking
of food; it is not relieved so
much by alkali; and the ‘ deep
tender spot’ with which it is
associated is situated to the left
and below, rather than to the
right and above, the umbilicus.
A test-meal wusually reveals a
high acidity.

In the ear]y stages of jejunal Fig. 112.— Shows swelling of the gastro-

.. . enterostomy ring (indicated by arrows) due

ulcer it is difficult to be sure to gastritis and jejunitis. The patient had
that an actual ulcer and not a 1oy Yot No el icer con
jejunitis is present. A jejunitis, e G e Chirure’)
which usually precedes the
formation of the ulcer, gives almost the same clinical symptoms.
Furthermore, a radiograph does not help, for it is difficult to demon-
strate the niche of jejunal ulcer in its early stages.
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In some cases this precedent jejunitis may give scarcely any sym-
ptoms ; a profuse bleeding may be the only manifestation, and there
may be very little if any pain in relation to food. For example .—

A patient who had had a gastro-enterostomy done for duodenal ulcer
was well for four years. He then began to suffer from attacks of profound
hzmatemesis and melzna, during which his life was in danger. He had
no painful dyspepsia. At operation no definite jejunal ulcer could be
demonstrated. The bleeding came from a jejunitis.

Another patient had a gastro-enterostomy combined with a pyloric
occlusion done for a duodenal ulcer. This patient was bleached white
from repeated bleedings, which occurred over a period of two years. He
had some dyspepsia but very little pain. At operation no jejunal ulcer
was found—only gastritis and jejunitis.

Fig. 113.—Shows jejunal ulcer niche in the beginning of the jejunum.

Sometimes, however, if the jejunal ulcer is very chronic and
infiltrates the posterior wall of the abdomen, there will be pain
corresponding to that of a penetrating gastric ulcer on the posterior
abdominal wall; that is, pain situated in the left lumbar region,
radiating into the back.

X-ray Diagnosis.—A definite diagnosis of jejunal ulcer can be
made only by an X-ray examination. It may be possible to demon-
strate a niche corresponding to the position of a ‘deep tender spot’.
But if the niche of the ulcer is not seen, Berg’s method, in which
a relief pattern of the mucous membrane folds of the stomach and
jejunum is obtained, may show hypertrophied rigid jejunal folds,
indicating the presence of jejunitis, from which a jejunal ulcer as a
rule arises, or with which it is usually associated.

Figs. 112-115 (from Berg®) show the various radiographic signs
which are found in cases of jejunal ulcer. They serve to demonstrate
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the great potentiality of the modern X-ray method in detecting the
presence of this form of peptic ulcer. These illustrations also clearly

Fig. 114.—Shows jejunal ulcer and a very severe jejunitis. The case was
that of a man, aged 32, with two years’ gastric trouble following a Billroth 11
operation (retrocolic anastomosis). Two crater-forming ulcers were found in
association with severe antrum gastritis. Note the presence of severe jejunitis

in the vicinity of the jejunal ulcer.

Fig. 115.—Large niche of a jejunal ulcer with an inclination to perforate
which followed a gastro-enterostomy. Note the convergence of the mucous

membrane folds.

demonstrate the not infrequent association of jejunitis with gastro-
enterostomy or partial gastrectomy.
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THE DYSPEPSIA OF GASTRO-COLIC FISTULA

A jejunal ulcer which forms where a gastro-jejunal anastomosis
has been fixed into the transverse mesocolon too close to the trans-
verse colon may ulcerate into the transverse colon and thus formn a
gastro-colic fistula.

As a rule, gastro-colic fistula forms during the course of a
jejunal ulcer the presence of which, because it gives rise to painful
symptoms, is obvious. Furthermore, the transition of this jejunal
ulcer into a gastro-colic fistula is usually evident, because the pain
and tenderness of the jejunal ulcer disappear, and ill-health, diarrhcea,
and constitutional and nutritional disturbances set in.

A gastro-colic fistula may, however, form painlessly; for, as in
the case of acute duodenal or gastric ulcer, or a chronic ulcer of the
fundus of the stomach, the jejunal ulcer from which the fistula arises
may not give any indication of its presence—the patient complains
of neither a mild nor painful dyspepsia.

Gastro-colic fistula following a typical history of painful dyspepsia

of jeunal ulcer is seen in the following case :—

A man, aged 44, complained of epigastric pain occurring two or three
hours after meals. He had a ‘ deep tender spot’ over his duodenum.

At operation a small hypertonic stomach and a duodenal ulcer situated
on the anterior wall were found. The duodenal ulcer was excised, and
a gastro-enterostomy was done.

Four years after this operation he complained of pain situated on a
level with and to the left of the umbilicus. This pain was relieved by
food, and accompanied by other symptoms of jejunal ulcer. A year later
the pain to the left of the umbilicus disappeared (the jejunal ulcer had
perforated into the colon), and he began to complain only of fullness in
the epigastrium and on the left side of the abdomen. This fullness dis-
appeared in from half an hour to an hour after meals, and to him it
seemed that intestinal movements and diarrheea followed its disappearance.
He passed from six to seven motions a day, but with these he had no
tenesmus. His motions showed a great deal of what he called * fermenta-
tion . He also complained of a lot of wind and rumbling in the left
iliac region. His breath, he said, had become very offensive. He had
now no pain after meals. During the last three or four months he had
lost energy and become cachectic and had lost 12 lb. in weight. On
examination, his abdomen was found to be somewhat distended, and no
“ deep tender spot’ could be demonstrated.

Radiograph.—The barium meal passed through the stoma but none
left the stomach by the pylorus. On giving a clysma a good part of it
passed from the transverse colon directly into the stomach.

At a second operation a gastro-colic fistula was found.

The formation of gastro-colic fistula with no indication of the
presence of a previous jejunal ulcer is seen in the following rather
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THE MEDICAL TREATMENT OF ]JEJUNAL ULCER

Jejunal ulcer is much more amenable to medical treatment than
is generally supposed, and many jejunal ulcers which are operated on
could be cured by the physician. Intensive alkaline treatment
combined with a proper diet, the application of heat, the adminis-
tration of large quantities of oil, and rest in bed are recognized medical
measures—the same medical treatment which is used for the bad
forms of duodenal ulcer. With such medical treatment, especially
if it is faithful and prolonged, a jejunal ulcer—even a very bad one—
may get better for years. In the event of failure to obtain a cure by
this treatment, an Einhorn tube should be allowed to pass through
the stoma, left in situ in the jejunum, and the patient fed through
the tube. The tube should be passed through the nose. 'The method,
though unpleasant for the patient, has given some very satisfactory
results.

The Water Cure.—I have found what I call the water cure to
be effective in the treatment of jejunal ulcer. The exact emptying
time of the patient’s stomach is ascertained by X-ray examination.
He is given this information, and instructed to drink a glass of water
every ten minutes, while his stomach is empty, until his next meal-
time. The water dilutes the undiluted, unbuffered-by-food, resting
gastric juice, which otherwise would accumulate in the empty stomach
and erode the jejunal mucous membrane.

THE OPERATIVE TREATMENT OF JEJUNAL ULCER

Operative treatment may be as follows :—

1. Resection of the jejunal ulcer with widening of the gastro-
enterostomy stoma.

2. Resection of the jejunal ulcer, disconnexion of the gastro-
jejunal anastomosis, and suture of the wound in the stomach and the
intestine.

3. Partial gastrectomy and enterectomy—the resected intestinal
segment including the jejunal ulcer—and the formation of a new
gastro-intestinal anastomosis made after the method of Billroth II
or of Polya.

4. Extensive partial exclusion.

Resection of the Ulcer; Widening of the Gastro-enterostomy
Stoma.—Jejunal ulcer may be resected; but if a resection is
done, the gastro-enterostomy stoma must at the same time be
enlarged. 'This method of treatment is, however, not very successful,
because the pathological and physiological conditions pertaining to the
particular gastro-enterostomy, and to the particular stomach in question
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—conditions which caused the jejunal ulcer—have not been altered
by the resection of the jejunal ulcer. A new jejunal ulcer is there-
fore almost certain to occur.

Undoing Anastomosis and Resection of Ulcer.—The jejunal
ulcer may be resected, the gastro-jejunal union severed, and the
wounds thus made in the stomach and the jejunum closed. The
continuity of the stomach is thereby restored, and the food passes
in the usual way through the pylorus. This procedure is the one
to adopt where a patient has had a gastro-enterostomy performed for
a duodenal ulcer which was not very chronic, or for perhaps a
doubtful duodenal lesion—that is, for a lesion which might have
been amenable to medical treatment.

In these circumstances, then, any recurrence of the original
duodenal lesion can be prevented by appropriate modern medical
treatment ; and the patient is spared the danger of a partial gastrec-
tomy for jejunal ulcer—a very serious risk.

Enterectomy and Partial Gastrectomy.—Undoubtedly the most
satisfactory treatment for a serious jejunal ulcer is partial enterectomy
and gastrectomy. This is, of course, a very difficult operation;
and sometimes, where the patient is very debilitated from continual
bleedings, it cannot be safely carried out. Under circumstances
such as these it may be better to perform an operation less severe
but involving the same principles of treatment—namely, a partial
gastric exclusion (Devine), in which the jejunal ulcer with the gastro-
jejunal anastomosis and two-thirds of the distal part of the stomach
are excluded, and the proximal third anastomosed to the jejunum
below the original anastomosis.

REFERENCES

! KirsCHNER, M., ‘“ Die Bewertung der Resektion zur Ausschaltung beim
Ulcus Ventriculi et Duodeni ”’, Der Chirurg, 1934, March 15.

2 FINSTERER, H., ‘ Resektion zur Ausschaltung oder Gastro-Enterostomie
beim nicht resezierbaren Ulcus Duodeni?’’, Zentralb. f. Chir., 1934,
No. 28, 1634.

3 Berg, H. H., “ Misserfolge nach Magenoperationen ’
April 15.

>

, Der Chirurg, 1932,



193

CHAPTER XXI

THE DYSPEPSIA OF JEJUNAL DIVERTICULUM
AND OF HIGH JEJUNAL OBSTRUCTION

DIVERTICULUM OF THE UPPER PART
OF THE JEJUNUM

VERY occasionally a large inflamed diverticulum of the upper part
of the jejunum will cause a painful dyspepsia coming on about
one hour after food, when the gastric contents begin to cause a peri-
stalsis in the region of the inflamed diverticulum. This painful
dyspepsia differs from that of gastric ulcer in that it is not relieved
by alkaline drinks, food, or the usual remedies for gastric ulcer. An

Fig. 117.—Radiograph showing diverticulum of upper part of jejunum.
Arrows point to the diverticulum,

exquisitely tender spot is found directly over the diverticulum (as
seen under the X-ray screen). The following is an example :—

A woman, aged 65, complained that for twelve months she had had
a severe pain coming on about one hour after meals. Alkaline drinks did
not relieve the pain. She was exquisitely tender over a small spot which,
on X-ray examination, coincided with a diverticulum of the jejunum about
as big as the terminal joint of the first finger. This patient also had many
diverticula in her colon. The radiograph (Fig. 117) shows the diverticulum,
the position of which is indicated by arrows. Around it can be seen a
white halo, which is probably the inflamed wall of the diverticulum.

A.T. 13
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HIGH JEJUNAL OBSTRUCTION

In its early stages, the obstruction of the upper part of the
jejunum caused by a carcinoma often gives rise to a syndrome of
painful dyspepsia which is confused with that of the initial stages of
pyloric stenosis. The patient experiences epigastric discomfort—
or even pain—after meals, vomits large quantities of bile-stained
gastric contents, shows a hypochlorhydria (from dilution of gastric
contents), and, when X-rayed, a somewhat dilated stomach. Except
for the bile-stained contents, this is a clinical picture of a pyloric
stenosis. In the X-ray picture, however, it will be seen that although
the stomach may appear dilated, and at first sight as if the dilatation

Fig. 113.—Bunch of intestines in the immediate neighbourhood of a carcinoma of
the intestine which formed a soft tumour that appeared and disappeared.

has been caused by pyloric stenosis, nevertheless the static barium
contents can be ‘hand-pushed’ through the pylorus.

This form of painful dyspepsia may also come under notice in
a patient suspected of having duodenal ulcer, because it is sometimes
of the painful duodenal-ulcer type of dyspepsia, the pain occurring
two or three hours after a meal. It may also at first confront the
clinician as a dyspepsia supposed to be due to duodenal ileus, because
a radiograph after a barium meal shows a persistent filling of the
second and third parts of the duodenum ; that is, shows a dilated
duodenum.

It is a clinical fact that it is not diagnosed in its early stages.

Occasionally in cases of jejunal obstruction, especially in their
later stages, there may be in the epigastrium or in the neighbour-
hood of the umbilicus a soft tumour which appears and disappears—
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a tumour formed by a bunch of hypertrophied intestinal loops in the
vicinity of the carcinomatous obstruction.

Fig. 118 shows a bunch of hypertrophied intestines (removed
at operation) which formed in the vicinity of a carcinoma of the
intestine, and which became manifest on the abdominal wall as a
rather softish uniform tumour, more obvious at one time than another
—especially noticeable when the patient was in pain due to spastic
contraction of the hypertrophied intestine.

Fig. 119.—Radiograph showing persistent filling of the second and third parts of the
duodenum and a dilated loop of jejunum arising to the right of the duodenumn,

The following two case-histories illustrate the dyspepsia of high
jejunal obstruction :—

The first case was that of a man, aged 61, who consulted a physician
because he had become ill with a dyspepsia of a painless type. A test-
meal showed an achlorhydria. He was treated with acid mixtures for
months, but his dyspepsia gradually became worse.

Two years after the beginning of his illness he began to complain of
pain, which came on half an hour after meals, and lasted usually from
two to three hours, but frequently for the whole day. This pain was of
an aching character and was situated in the epigastrium. It would continue
until he vomited a chamberful of bile-stained fluid, in which he could
recognize food that he had taken twelve hours previously. Sometimes the
odour of the vomitus was distinctly feecal. He also complained of a pain
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over the front of the left kidney, a pain which would come and go. During
the last two years he had lost two stone in weight. His bowels were regular
and his appetite was fair. The upper part of his abdomen was full and
rather tympanitic on percussion. When his stomach was X-rayed, the
meal passed down to the duodenum and persistently filled its second and
third parts, and then appeared above the duodenal cap and to the right
side of the abdomen instead of the left—that is, in dilated jejunal loops
situated to the right of the duodenum. Fig. 119 is a radiograph of
this case.

Even at this late stage of this patient’s illness a correct diagnosis was
not made; for, although clinically he presented most of the symptoms

Fig. 120.—Showing situation of soft disappearing tumour.

of pyloric obstruction, radiographically his intestinal condition was not
recognized.  Operation revealed a carcinoma in the jejunum situated
about 18 in. from the duodenum.

The second case was that of a middle-aged woman who became ill with
dyspepsia, began to vomit after meals, and to suffer from a progresswely
mcreasmg constipation. A few months later she began to vomit large
quantities of bile-stained vomitus. Examination now showed that she had
a tumour on the left side of the upper part of the abdomen (Fig. 120). The
tumour would disappear from this situation and be found later, perhaps,
in the right side of the abdomen about the level of the umbilicus. She had
a certain amount of distension in the upper part of the abdomen. When she
vomited, this distension would disappear and the tumour could not be felt.
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A radiograph showed an enormously distended duodenum and small
intestine, the distension of the latter extending to a point about 24 in.
from the duodenojejunal flexure (Fig. 121).

Fig. 121.— Radiograph of the case shown in Fig. 120. Arrows indicate the dilated
duodenum and the dilated coils of jejunum.  (By courtesy of Dr. J. O'Sullivan.)

At operation an invasive carcinoma of the scirrhous type without any
tumour formation was found. Hard glands filled with secondary deposits.
were found in the mesentery, and a very large secondary tumour was seen
in the liver.
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CHAPTER XXII

DYSPEPSIA CAUSED BY ADHESIONS IN THE
ABDOMINAL CAVITY

Dyspepsia caused by adhesions in the abdominal cavity may arise
from adhesions in the following regions: (1) In the vicinity of the
stomach caused by inflammatory disease of this organ; (2) In the
vicinity of the gall-bladder caused by disease of the gall-bladder or
its ducts; (3) In the region of the appendix arising from an
inflammation of this viscus; and (4) As the result of operations
and the adhesions thereby caused between any of the organs in
the abdominal cavity, or between any of these organs and the
peritoneum of the anterior abdominal wall—a condition discussed
in Chapter XL.

Dyspepsia caused by Adhesions in the Vicinity of the Stomach.
—Adhesions in this region, perigastric adhesions, do not as a rule give
rise to very definite symptoms of dyspepsia. If the adhesion is a firm
one, and connects the anterior wall of the stomach to the abdominal
wall, the patient may experience a sensation of fullness on taking a
full meal—a filling dyspepsia. He may also experience some dis-
comfort during the emptying stage of the stomach, especially if these
firm adhesions connect the pyloric part of the stomach to the liver
or to the anterior abdominal wall.

As a rule, the adhesions found after perforations of the stomach
do not cause the symptoms usually imputed to them. In the majority
of cases these symptoms are due to disease of the stomach itself
which has not been cured by the operation, or to a new condition
which, like jejunal ulcer, has occurred as a result of the operation.

Dyspepsia caused by Adhesions in the Vicinity of the Gall-
bladder.—Dyspepsia caused by such adhesions is of an indefinite type
and not severe, though occasionally the symptoms of extensive disease
of the gall-bladder are as much due to firm adhesions to the stomach
and duodenum as to the disease of the gall-bladder itself. But in most
cases a dyspepsia supposed to be caused by gall-bladder adhesions is
due to disease of the gall-bladder and not to the adhesions; and this
is true even when there is no very obvious disease of the gall-bladder
seen on a superficial examination.
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Dyspepsia caused by Adhesions in the Neighbourhood of the
Appendix.—Adhesions resulting from a moderate attack of appendi-
citis do not as a rule cause symptoms. They may, however, be
associated with a very mild painless form of dyspepsia, perhaps due
to the adhesions, but much more often to the reflex disturbance of
the emptying of the stomach from irritation of the sympathetic or
vagus fields by a low-grade appendiceal inflammation.

But there is a type of adhesion that sometimes results from a
severe inflammation of the appendix and causes a definite dyspeptic
syndrome. This adhesion arises in those cases of acute appendicitis,
with or without an abscess, in which the appendix is situated under
the terminal part of the ileum. The ileum may, in the case of acute
appendicitis, become acutely inflamed, or, in the case of abscess, be
part of its wall. In either condition, when natural cure takes place, a
firm adhesion to the ileum results. This adhesion may cause a kink
and a mild obstruction of the terminal part of the ileum, which in
turn may cause a dyspeptic picture consisting of more or less discom-
fort, or even pain, three or four hours after meals—a dyspepsia the
basis of which is a chronic obstruction of the ileum.

Dyspepsia arising as the Result of Adhesions caused by
Operation.—Following operations, dyspepsia may be caused by
adhesions of the small intestine. Where adhesions of the small
intestine, especially of the firm ‘ pernicious’ type (see p. 390), occur
between the loops of small intestine, or between these and the scar
of the wound in the abdominal wall, they very often give rise to a
dyspeptic syndrome, the characteristic feature of which is a mild
painful dyspepsia coming on three or four hours after meals. These
dyspeptic symptoms are caused by the arrival of food contents in
a segment of the small intestine which is mildly or chronically
obstructed. The pains are of an intermittent type, and are often
associated with a sense of distension in the abdomen. Because of
the fairly long interval after a meal, this painful dyspeptic syndrome
is not unlike that of a duodenal ulcer. In some of these cases of
strong adhesions between the loops of intestine, or between these and
the abdominal scar, there is also an epigastric fullness immediately
after meals, probably caused by the fact that the emptying of the small
intestinal segment reflexly interferes with the emptying of the gastric
segment.

Dyspepsia and Pain erroneously attributed to Adhesions.—
Too often vague post-operative dyspepsia with discomfort or even
with pain is erroneously attributed to adhesions. A close investi-
gation may show that in some cases the pains present before the
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operation have not disappeared. In certain of these the operation
has not cured the original pain. In others it will be found that they
are actual organic sequel® of the illness caused by a pathological
condition arising as a result of the operation. And an instance of
this latter is seen in the fresh peptic ulcer or in the nausea and
vomiting following gastro-enterostomy—symptoms which are the result
of a badly performed operation. Further, post-operative dyspepsia
may be due to an entirely new pathological condition, which may
occur quite independently of the successful treatment of the original
disease. Again, it may be a result of unrecognized disease. The
original operation may have been performed on an erroneous diagnosis,
and the pain may persist after the removal of what was thought to be
a chronically inflamed appendix, when it was in reality due to a renal
colic or to gall-bladder disease.

It is, however, a fact that functional disturbance is the patho-
logical basis in quite a number of the cases in which dyspepsia,
discomfort, and pain follow operations. In these cases, painful
contractions of the smooth musculature of hollow organs, contractions
which in a normal nervous system would be painless, may be respon-
sible for so-called ‘ adhesion pains’. In such cases, sometimes seen
in women after oophorectomy, the threshold of consciousness for
muscular contraction is unduly low ; and muscular movements which
should be entirely unconscious are felt as pain, and are interpreted
as an indication for operation. Operation is, of course, useless and
pains persist.

It will thus be seen that the value of an operation for the cure
of dyspepsia, discomfort, or pain in patients who have had many
operations should be viewed with grave suspicion.

Where adhesions of the small intestine to the abdominal wall,
to the omentum, or between loops of the intestine itself, are of the
thin, filmy, beneficent type, they do not as a rule cause any dyspeptic
symptoms. At operations I have seen adhesions between all the
loops of small intestine and from these to the abdominal wall, and
yet the patient had no symptoms whatever. Nevertheless some
patients whose nervous systems have become debilitated following
many operations, and whose threshold of normal physiological stimuli
is very much lowered, develop a queer form of dyspepsia as a result
of even mild adhesions.

A characteristic of all symptoms caused by adhesions is that
they often vary with posture and movement.
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CHAPTER XXIII

THE DYSPEPSIA OF BENIGN AND OTHER
TUMOURS OF THE STOMACH

SARCOMA OF THE STOMACH

SarcoMa of the stomach may come under notice with a mild slightly
painful indigestion, a hamatemesis, and on examination an X-ray
filling defect—the syndrome being regarded as being caused by
carcinoma of the stomach.

It may also attract attention as a case of haematemesis without
any dyspepsia or constitutional
signs. As the haematemesis gener-
ally arises from an ulcer on the
surface of the sarcoma where it
bulges into the stomach—an ulcer
which will show distinctly in the
X-ray examination—the syndrome
may be regarded as being caused
by gastric ulcer.

Or again, attention may be
drawn to it by profound hzma-
temeses over a period of years,
and when the patient is examined
between these attacks, a large deep
excavating ulcer may be seen—a
chronic ulcer which has it‘s origin Fig. 122.— Radiograph of fibro-
on the surface of a chronic fibro- sarcoma of the stomach (indicated by
sarcoma protruding into the O courtesy of Dr. K. S. Cross.)
stomach. In a case of this nature
the manifestations will be regarded as those of an old chronic
ulcer.

In most cases, however, sarcoma is found as a filling defect
when the stomach is being radiographically examined in an obscure
case of dyspepsia.

My experience comprises three types: (1) Fibrosarcoma pro-
jecting into the stomach; (2) Spindle-celled sarcoma with a shallow
bleeding ulcer on the most prominent part of its surface, which
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projects into the lumen of the stomach; and (3) Very chronic
fibrosarcoma with deeply excavating chronic ulcer.

1. Fibrosarcoma Projecting into the Stomach.—

In this case a mild, persistent epigastric pain was present after the
taking of a full meal. This pain did not occur after small meals. The
patient suffered from hamatemeses. His general health was fairly good.
He had some tenderness and rigidity in the epigastrium. Fig. 122 shows a
radiograph of the stomach, in which arrows point to a very definite filling
defect, which was erroneously diagnosed by the radiologist as that of

Fig. 123.—Operation sketch of fibrosarcoma of stomach.

a carcinoma of the stomach. The tumour was removed by a limited partial
gastrectomy, and proved to be a fibrosarcoma (Fig. 123). Six years have
elapsed without any recurrence having taken place.

Report on microscopical examination: ‘An encapsulated tumour
consisting of cellular fibrous tissue, the cells being mostly spindle-shaped.
Some areas of the tumour are much more highly cellular than others.
Diagnosis : fibrosarcoma.” (Dr. A. Brenan.)

2. Spindle-celled Sarcoma with a Shallow Bleeding Ulcer on
its Surface.—

The patient was a woman, aged 38. She complained that she had
indigestion, flatulence, and belching after food ; that she had had a heema-
temesis four years and another six months previously; and that she had
lost about 7 lb. in the last six months. She was very anzmic, and
had no epigastric ‘ deep tender spots .
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A radiograph (Fig. 124) showed a shallow niche in the upper part
of the lesser curvature, and in connexion with this a round light-coloured
shadow as big as an orange, the
cause of which, at the time of the
radiological examination, was not
obvious.

Operation revealed a round
mandarin -sized pear-shaped
tumour projecting from the lesser
curvature near the cardiac orifice.

Fig. 124.-—Radiograph of sar-
coma of the stomach. Arrows
indicate the position of the sarcoma.
Arrows marked A indicate position
of the ulcer on that part of the
sarcoma which projected into the
lumen of the stomach.

The tumour was dark-coloured
and soft, and on the most promi-
nent part of the surface which
projected into the stomach a round
ulcer about the size of a shilling,
with an inactive base and raised
edges, was situated.
Fig. 125 is a sketch made at
operation, showing the position of the tumour as it bulged into the stomach,
and a shallow ulcer on the most prominent part of the projecting surface.

F1g. 125.~ Sketch showing position of tumour and shallow ulcer on its
projecting surface. A, Tumour; B, Ulcer.

In the light of the operation finding it is evident that the light-coloured
shadow in the vicinity of this ulcer (marked by arrows in Fig. 124)
is the sarcomatous swelling.



204 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

The sarcoma with a considerable part of the lesser curvature on each
side of it was removed, and the large gap thus made in the stomach
sutured. Seven years have now elapsed and no recurrence of the sarcoma
has taken place.

A microscopical examination of the tumour showed a spindle-celled
sarcoma.

3. Chronic Fibrosarcoma.—

A patient, 2 woman aged about 48, came into hospital suffering from
a profound hzmatemesis. She complained of slight dyspepsia, but she
had no pain after meals. Her general health had been fairly good. Test-
meal showed free acid from 20 to 50. The radiograph disclosed on the
proximal part of the lesser curvature a large ulcer about the size of a
half-crown with overhanging
edges and about a quarter of an
inch deep.

On account of the fact that
this ulcer was obviously of a
chronic nature and yet the patient
had very little pain after meals,
and because it was such a big
ulcer, it was at first thought to
be malignant. But as a malignant
ulcer would not have such over-
hanging edges, and would not be
so obviously seen as a large niche,
on second thoughts a diagnosis

i 60 ) ¢ b of large innocent chronic ulcer

sarcon‘ii. ;fz l.essef ezi?\?:tusrl;etv%?thoa laigé was made. .
deeply excavated chronic ulcer on its surface. At the operation a large deep
ulcer of the same size as seen
on the radiograph was found. This ulcer, however, was situated on the
surface of a large fibrosarcoma which projected into the lumen of the
stomach. The fibrosarcoma was adherent to the left lobe of the liver
and to other surrounding structures and was irremovable. (Fig. 126.)

A microscopical section of the tumour made from an area remote from
the ulcer showed a very chronic fibrosarcoma. The patient continued to
suffer from two or three profound hazmatemeses each year. Three years
later another attempt was made to remove the tumour, and again the
operation was unsuccessful.

Eight years after her first haematemesis the patient was still alive and
comparatively well.

The history of this case will serve to show how very chronic
a fibrosarcoma of the stomach can be; how it can give rise to a
very large, deeply excavated ulcer with overhanging edges—an
ulcer which can be mistaken for a chronic gastric ulcer; and
how a fibrosarcomatous ulcer of this nature may be the basis of
a recurring h@matemesis.



BENIGN TUMOURS OF THE STOMACH 205

MYOMA OF THE STOMACH

A myoma of the stomach may not give rise to symptoms. It
may, however, show clinical features exactly similar to those of gastric
ulcer. The reason for this is that
an actual ulcer often forms on the
most prominent part of the myoma
where it projects into the stomach.

The X-ray appearances do
not differ from those of gastric
ulcer. But the presence of a
combination of filling defect with
ulcer niche will call attention to
the fact that an ulcer has formed
on a tumour. And as an ulcer
niche is not seen in an ulcer of a
carcinomatous tumour, this com-
bination of niche and filling defect
should suggest innocent tumour.

As a rule, too, the patient does
not show signs of the ill-health S ‘ T
which would be consistent with = ”Z,;O?};;tg? Jrom radiograph of
the filling defect being carcinoma.

Furthermore, despite the fact that radiological examination
demonstrates a deep chronic ulcer which should give a markedly
painful dyspeptic syn-
drome, the patient ex-
hibits clinically only mild
manifestations of painful
dyspepsia.

The following is a
case-history of a myoma
of the stomach :—

’.' /-\‘ ‘.“ ’

-~ oot 1]

A woman, aged 65,
presented herself for ex-
amination because she had
passed by the rectum a large
quantity of black blood, and

. subsequently had felt giddy
F1g. 128.—Operation sketch to show the position and faint. For many vears

and size of, and the superficial ulcer on, a myoma
of the stomach. P ’ Y she had suffered from a

burning epigastric pain,
which was aggravated immediately after the taking of food, and was relieved
by taking an alkaline powder. Thirteen years previous to admission she
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had had a bad hamatemesis and melena. On examination it was found
that she had an indefinite epigastric tenderness, but no tumour could be
palpated. X-ray examination disclosed a large ulcer of the posterior wall
of the stomach, which was associated with what appeared to be an hour-
glass contraction and with a gastric filling defect (Fig. 127).

At the operation a tumour of the size of a large orange was found
growing from the posterior wall of the stomach, high up in the cardiac
end, and projecting upon the peritoneal aspect. When the tumour was
removed, an ulcer, 1 in. in diameter and % in. deep, was found on the most
prominent part of the myoma, projecting into the stomach. The tumour
was situated well under the costal margin, and lay in the vicinity of the
spleen. Thus it was obvious why the myoma could not be palpated.
(Fig. 128.)

Microscopically the tumour exhibited interlacing bands of fibrous and
muscular tissue.

LIPOMA OF THE STOMACH

A lipoma is rarely found in the stomach, but when it does occur
a chronic ulcer may form on that part of its surface which projects
into the lumen of the stomach. Confusion then arises in connexion
with its diagnosis, for its symptoms and signs are those of gastric

Fig. 129.—Lipoma with an ulcer on its surface. A, Ulcer.
(From the ‘ Zentralblait fiir Chirurgie’.)

ulcer, while its X-ray appearances, showing a filling defect, are
those of a gastric carcinoma.

Mandl! quotes a case :—

A man, aged 43, complained of symptoms similar to those of a gastric
ulcer. His free gastric acidity was 84, total 128. The radiograph showed

a sharply defined filling defect about the size of a walnut, close to the
pylorus on the small curvature, over which the peristaltic waves passed
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without interruption. The region of this filling defect was very sensitive
to touch. At operation a lipoma was found situated on the lesser curvature.
On the surface of the lipoma was found a sharply defined ulcer (Fig. 129).

DIVERTICULUM OF THE STOMACH—GIVING RISE TO
ABDOMINAL TUMOUR
Diverticulum of the stomach is a rare condition, and when
it does occur it presents a puzzling diagnostic problem. The
following is an illustrative case-report of a patient who had a gastric

Fig. 130.—Situation of a tumour caused by a diverticulum of the stomach.

diverticulum which gave rise to a tumour in the upper left part of
the abdomen :—

The patient, a man aged 36, had been ill for three years. He suffered
from attacks of umbilical pain, which lasted from a few hours to a few
days. His bowels were more constipated during these attacks, and the
pains were worse after food. Lately the attacks had been increasing in
severity. On making an abdominal examination a hard round tender
swelling, about as big as a large orange, could be felt lateral to and slightly
above the level of the umbilicus (F2g. 130). X-ray examination showed
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that the tumour was situated outside the stomach and lying posterior to
it, and that no definite connexion existed between the lumen of the stomach
and the tumour.

At operation a large cavity, filled with old-looking pus and detritus
and situated between the fundus of the stomach and the pancreas, was found.

Fig. 131.—Showing the position of the diverticulum of the stomach in the case
described. A, Cross-section of the stomach ; B, Opening between the stomach and
the cavity ¢, Cavity covered with serous membrane ; D, Pancreas.

The wall of the cavity was formed by serous and mucous membrane, and
the cavity communicated with the stomach by an opening about 2 or
3 mm. in diameter. The edge of this opening presented no signs of
inflammation. 'The serous and mucous membrane wall of the sac was
dissected away, the opening in the stomach closed, and the cavity disinfected

and drained. Fig. 131 is a diagrammatic representation of the position of
the cavity.
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CHAPTER XXIV

THE DYSPEPSIA OF CARCINOMA OF THE
DUODENUM AND STOMACH

THE stomach, the uterus, and the breast are the three organs of the
body in which carcinoma is most common. Carcinoma in the stomach
has attained notoriety for two reasons: (1) It disseminates early and
for this reason is a very fatal form of carcinoma; (2) An early
diagnosis is not often made, on account of the fact that its onset
is not infrequently ‘silent’, when its early dyspeptic manifesta-
tions are either absent or so slight that they are not appreciated
by the patient.

Age Incidence of Gastric Carcinoma.—In the majority of cases,
carcinoma of the stomach appears between the ages of forty and
sixty. It affects males more often than females, and in the proportion
of about three to one.

Site of Carcinoma of the Stomach.—The common site is on
the lesser curvature—the gastric canal—or in the vicinity of the
pylorus. The reasons for this may be that the gastric canal is the
main highway for irritating or hot fluids, that it is subject to
small injuries which heal unkindly in this situation, and that it is the
favourite site of chronic gastric ulcer.

THE DYSPEPSIA OF CARCINOMA OF THE DUODENUM

It is curious that the incidence of cancer should stop at the
duodenum, and that this viscus, perhaps because it is sheltered by
the pylorus, remains almost immune from cancer. Cancer of the
duodenum does however occur, and it is convenient to consider it
briefly here in order that the dyspepsia to which it gives rise may be
compared with that of carcinoma of the stomach.

Fig. 132 is an illustration of carcinoma of the duodenum, and
the following is the case-history of the patient from whom the specimen
was taken:—

The patient was aged 27. She complained that nine months previous
to admission she had begun to suffer from pain in the epigastrium. At
first the pain was intermittent, but gradually it became constant, occurring
immediately after every meal and lasting half an hour, then diminishing

A.T. 14
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but not disappearing between meals. She had noticed that for some

months she had been passing tarry motions. She also said that four years

previously she had had what she had been told was an attack of gall-stone
colic, and that at that time she
was jaundiced and was tender
over her gall-bladder.

On examination, below and
to the left of the usual gall-
bladder area, a slightly tender,
freely movable, and irregular
mass could be felt. Radiological
examination revealed calculi in
the gall-bladder, and an irregular
filling defect in the first and
second parts of the duodenum.

At operation the calculi
were found in the gall-bladder,

Fig. 132.—Specimen showing carcinoma of while a _mallgnant growth was
the first and second parts of the duodenum. present in the first and second

(Specimen No. 7.9223A, Walter and Eliza Hall arts of t duodenum. The
Institute, Melbourne Hospital. By courlesy of parts .he : -
Dr. Wright-Smith.) specimen illustrated in Fig. 132

is the pylorus and the duo-
denum to near the termination of its second part. The intermediate
portion is completely encircled by a firm growth which is commencing
to ulcerate. A glass rod has been placed in the common bile-duct, which
opened into the middle of the carcinomatous area, and was compressed
by the growth. Microscopic examination revealed an adenocarcinoma.

THE DYSPEPSIA OF CARCINOMA OF THE STOMACH

The Mode of Onset of Gastric Carcinoma.—It is highly
characteristic of the dyspepsia of carcinoma of the stomach that it
occurs in a previously healthy person; a vague type of dyspepsia
arising in an adult patient who has had a background of good health
and freedom from any gastric symptoms is very likely to be due to
gastric carcinoma.

In practice, a broad generalization in regard to the onset of
carcinoma of of the stomach may be made.

The Onset on a Background of Previous Good Health.—In about
8o per cent of cases, carcinoma of the stomach occurs in a patient
who has never been previously sick. Not infrequently he volunteers
the information that it is the first time in his life that he has consulted
a doctor.

The Onset on a Background of Dyspepsia.—In about 5 or 6 per
cent of cases the patient will have suffered from a severe painful
dyspepsia typical of chronic gastric ulcer. He will, perhaps, have
consulted a doctor because his dyspepsia has altered in character,
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become associated with ill-health, loss of weight, and constipation.
In such circumstances a carcinoma has developed on an old chronic
ulcer—an ‘ ulcer carcinoma’ has formed.

And in about 10 to 15 per cent of cases, carcinoma may develop
in patients who are the subjects of a functional or reflex dyspepsia.

How Carcinoma of the Stomach causes Symptoms.—To be
able to make an early diagnosis of carcinoma of the stomach—the
only kind of diagnosis that is of any avail—it is necessary to under-
stand how carcinoma of the stomach causes symptoms. This it does
in the following ways :—

1. By mechanically obstructing the lumen of the stomach, or
one or other of its orifices.

2. By infiltrating the gastric wall and disturbing the gastric
motor function, and thus causing a dyspepsia which is associated
with more or less pain and nausea (a painful dyspepsia).

3. By producing toxic cancer metabolites, which cause hzmo-
lysis and anzmia, loss of energy, wasting, and profound constitutional
disturbances.

4. By the effect on the body generally of the ulceration of the
lowly vitalized and therefore easily infected cancer tissue.

The predominance of one or another of these factors, or a
combination of them, may determine the pattern of the clinical
picture of a gastric malignancy—that is, the type of its dyspeptic
syndrome.

The Importance of Early Recognition of Carcinomatous
Dyspepsia.—Of all the dyspepsias, that of carcinoma of the stomach
is the most important clinically, and for this reason it is considered
that the subject forms a fitting conclusion to this section of the
present volume.

The detailed study of carcinomatous dyspepsia is important
because in the majority of cases some form of dyspepsia—sometimes
very mild—is usually the first manifestation of carcinoma of the
stomach; and if this is promptly recognized and confirmed by
X-ray diagnosis, then carcinoma of the stomach can be operated
upon in its early stage.

A close examination of carcinomatous dyspepsia is also necessary
because its forms are so protean that they can simulate almost any
of the dyspeptic patterns which are characteristic of innocent gastric
disease. A surgeon must therefore be able to distinguish an early
carcinomatous dyspepsia not only by the aid of his knowledge of its
vagaries but also by an acquaintance with those forms of dyspepsia
of innocent origin in the guise of which it may appear.
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Thus an early suspicion that a dyspepsia in its initial stages
is of carcinomatous origin means an early X-ray examination, and
this means early operation—the most important desideratum in the
treatment of gastric carcinoma.

In this account of the dyspepsias of gastric carcinoma I have
kept in view one point; that is, to improve our knowledge of the
early clinical manifestations of this disease, and thus our early clinical
diagnosis. Accordingly, as a result of my experience of cases of
carcinoma of the stomach at the operation table, and of reinvestiga-
tion of these in the light of the operation findings, I have classified
—with a view to assisting their early recognition—various types of
carcinomatous dyspepsias, and have set out and considered in detail
these types in the remainder of the chapter.

CLINICAL TYPES OF CARCINOMATOUS DYSPEPSIA

1. A severe painful dyspepsia like that of gastric ulcer (a type of
dyspepsia often confused with that of gastric ulcer).

2. A mildly painful dyspepsia with obuvious ill-health (a rather
common form of carcinomatous dyspepsia).

3. A severe painful dyspepsia like that that of duodenal ulcer (an
unusual type).

4. A mild dyspepsia arising only on taking a full meal. (Important
as early indication of presence of carcinoma.)

5. A very mildly painful (sometimes painless) dyspepsia with good
health and normal gastric acidity. (Important because it is often not
recognized.)

6. Carcinomatous dyspepsia arising on a basis of functional dyspepsia.
(The onset of carcinomatous dyspepsia is obscured by the innocent
dyspepsia.)

5. The dyspepsia (mildly painful) of chronic carcinomatous ulcer.
(Recognition at operation difficult.)

8. A carcinomatous dyspepsia superveming upon that of old chronic
ulcer. (Changes in the gastric ulcer dyspepsia not recognized.)

9. The dyspepsia of carcinomatous pyloric obstruction.

10. Dysphagic carcinomatous dyspepsia.

11. ‘ Silent’ carcinoma (pernicious anamia type of clinical picture).

12. Carcinoma in which tumour is the main manifestation.

1. Severe Painful Dyspepsia like that of Gastric Ulcer.—
In some cases of carcinoma of the stomach, severe pain about one-
and-a-half to two hours after meals—a severe painful emptying
dyspepsia—so dominates the history that even by experienced
practitioners a clinical diagnosis of gastric ulcer has been made.
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Usually, but not always, the pathological basis in these cases
is a carcinoma involving the lesser curvature, in which tumefaction
and invasion of the gastric wall are prominent features. It is the
extensive infiltration of the gastric canal (the peristaltic highway)
by this type of growth which is probably responsible for the unusual
pain as the stomach is emptying.

It is of practical importance to classify and thus draw attention
to this carcinomatous dyspeptic pattern, for in these days, when
gastric ulcer is so frequently treated medically, this type of carcinoma
is not uncommonly treated as gastric ulcer for prolonged periods.
The following case-record illustrates this diagnostic error. In this
instance the patient was for twelve months medically treated for
gastric ulcer, yet even after the lapse of that period of time a partial
gastrectomy could be performed successfully :—

The patient, a man aged 50, gave a history of having been ill for
eighteen months. His illness had commenced with pain and much fullness
in the epigastrium from two to three hours after meals—a painful emptying
dyspepsia. This was relieved by alkalis and by belching. Six months
after the onset of the illness he began to vomit. The vomiting also relieved
the pain. The frequency of the vomiting increased, and during the next
three months he vomited every day, four to six hours after meals. (Note
the progressive character of the vomiting.) Over a period of twelve months
he had been too sick to work, and had lost 12.6 kg. (2 stone) in weight.
He had always been constipated, but latterly had to take a great deal more
medicine than usual. ’

On examination, a general epigastric rigidity was found, but no ‘ deep
tender spot’. No tumour could be felt. His blood-pressure (systolic)
was 100 mm. Hg. ]

The operative finding was carcinoma of the lesser curve, involving the
prepyloric part of the stomach.

As I have mentioned, this patient’s dyspepsia was mistaken for
that of uncomplicated gastric ulcer. However, in this case the
association of the following features with the painful dyspepsia should
have given rise to the suspicion that it was caused by carcinoma of
the stomach : (a) The absence of periodicity over a period of twelve
months; (b) The progressive character of all the symptoms; (c¢) The
onset of the constipation, which got progressively worse; (d) The
progressive loss of weight (nutritional disturbance); (e) Epigastric
rigidity in the absence of a  deep tender spot’; (f) The low blood-
pressure (rather common in malignant cases); (g) The spontaneous
vomiting. All these are important points in distinguishing between
carcinoma of the stomach and gastric ulcer. A careful X-ray examin-
ation would, of course, have revealed the carcinoma, but on account
of the definite clinical diagnosis, this was not carried out.
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Dustinction between the Painful Dyspepsia of Gastric Carcinoma
and that of Gastric Ulcer—On broad general grounds, a clinical
distinction between the painful dyspepsia of wncomplicated gastric
ulcer and that of the type of gastric carcinoma described above can
generally be made. The painfulness of a dyspepsia arising from
gastric carcinoma is not nearly so severe as that of uncomplicated
gastric ulcer. Moreover, a striking feature of the carcinomatous
dyspepsia is the presence of nausea and of spontaneous vomiting—
not always of food. Further, while in uncomplicated ulcer the
stomach unfolds and fills without the shghtest dyspeptic sign, in
carcinoma the unfolding and filling of the stomach nearly always
causes dyspeptic -manifestations—a feeling of fullness, discomfort,
nausea, and sometimes of pain and vomiting. This phase of the
dyspepsia—the filling dyspeptic symptoms—is usually mild, and
sometimes passes unnoticed, being overshadowed by the painful
emptying dyspeptic symptoms. But, though mild, it is of practical
importance, because in a case of painful dyspepsia any symptoms or
signs which follow quickly on the intake of food, that is, when the
stomach is unfolding to receive food, suggest that the dyspepsia may
be due to carcinoma rather than to uncomplicated gastric ulcer.

An instance of the significance of this phase is seen in the follow-
ing case-history of a young patient. In this case a gastric-ulcer-
like dyspepsia, taken in conjunction with the youth of the patient,
very naturally led to an unquestioned diagnosis of gastric ulcer.

A young man, aged 27, complained that he had been ill for nine months.
Since the onset of his illness he had got steadily worse ; and he had had
no remission whatever from his symptoms. He stated that immediately
after taking food he suffered from dyspeptic symptoms and a severe nagging
epigastric pain ; that is, ke suffered from a painful filling dyspepsia. This
painful phase then got better, but never quite disappeared, while an hour
and a half or two hours after food it became very much worse ; that is,
a second phase of severe painful dyspepsia developed during the emptying
phase of the stomach—a painful emptying dyspepsia. A feature of his
dyspepsia, too, was that it was associated with quite a lot of nausea and
vomiting. On examination a small, slightly tender tumour could be felt
in the midline between the epigastric notch and the umbilicus.

When this patient was operated on, a uniform infiltrating carcinoma
resembling a napkin-ring was found in the prepyloric part of the stomach

(Fig. 133).

In this case, the painful dyspepsia which occurred on the filling
of the stomach, the fact that there had been no remission of symptoms
over a period of nine months, the spontaneous nausea and vomiting,
should have given rise to a suspicion of carcinoma, even in such a
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youthful patient. The fact that there was a tumour in the epigas-
trium was not taken as any evidence of carcinoma, for it was thought
that this tumour could well be an  ulcer tumour ’.

This case, then, is a good example illustrating the diagnostic
problem of clinically distinguishing the carcinoma of the stomach
which gives rise to gastric-ulcer symptoms. An expert X-ray
examination would have shown that the condition was carcinoma ;
but there are types of carcinoma which give rise to a gastric-ulcer-

Fig. 133.—Operation sketch of a prepyloric carcinoma giving rise to
painful dyspepsia.

like painful dyspepsia, and in which the X-ray signs are equivocal and
do not help.

Gastric-ulcer-like Painful Dyspepsia with Equivocal X-ray Signs.—
A painful dyspepsia may arise from a local carcinomatous prepyloric
plaque-like infiltration. This 1s a fibrocarcinomatous type, which
infiltrates the gastric canal and the walls of the stomach, and which
does not proliferate. It is really the beginning in the prepyloric
part of the stomach of a leather-bottle’ carcinoma.

In such a type of carcinoma the confusion with gastric ulcer is
very great. Not alone is this confusion due to the fact that it
produces a painful emptying dyspepsia like that of gastric ulcer, but
also to the fact that the curious plaque-like spread of this invasive
type of carcinoma produces a limited, sharp-edged deformity of
contour which is sometimes radiographically indistinguishable from
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spasm of the circular muscle of the stomach, often found as an

accompaniment of gastric ulcer.

Fig. 134.—Invasive prepyloric carcinoma.

diagnosis was prepyloric ulcer.

The following case is an example

of this problem in diagnosis :—

A man, aged 43, complained
of what he called a “cold in
his stomach ”. He could not eat
ordinary food, for it gave him
pain as soon as he had eaten it}
that is, he had a *filling dyspepsia’.
He also had pain—fairly severe—
two or three hours after a meal.
He had bad-tasting eructations,
and he vomited occasionally in
relation to meals. A test-meal
yielded the following information:
at one hour—free acid 21, total
acid 54; at two hours—free acid
40, total acid 58.

X-ray observations showed
peristaltic waves passing to the
pylorus, but they were slightly
interfered with by a persistent
prepyloric ‘spasm’—a rather wide
incisura.  T'he radiologist’s

Fig. 134 is a radiograph showing the

prepyloric deformation (taken later in the course of the disease).

The consulting physi-
cian’s diagnosis was gastric
ulcer.

The patient was medi-
cally treated.

After six months’
medical treatment it was
noticed that the upper part
of the patient’s abdomen
had become somewhat
rigid ; and that notwith-
standing this he had no
tender spot. Consequently,
the rigidity in absence of
a tender spot suggested

Fig. 135.—Rough sketch at operation, showing

carcinoma rather than the appearance of a plaque-like infiltration of the
prepyloric part of the stomach which in its early

ulcer. stages was diagnosed as prepyloric ulcer,

At operation, a pre-

pyloric plaque-like carcinoma was demonstrated. Fig. 135 is an operation
sketch showing the type of prepyloric infiltration.

A shrewd analysis of this dyspeptic picture at its onset would
have shown that there were symptoms coming on immediately after
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the intake of food—a filling dyspepsia—and this fact should have
excited the suspicion that the dyspepsia was not due to an uncom-
plicated gastric ulcer. In this case, however, not only was the
dyspepsia difficult to distinguish from that of gastric ulcer, but also
the gastric analysis showed almost a normal percentage of hydro-
chloric acid, thus providing additional evidence in favour of gastric
ulcer. And again, the spasm-like filling defect seen by X rays lent
further credence to the diagnosis of ulcer. Thus the whole clinical
picture is a good example of the diagnostic problem in distinguishing
between gastric carcinoma and gastric ulcer.

2. Mildly Painful Dyspepsia with Obvious Ill-health.—
Perhaps the common form of a carcinomatous manifestation is
a mildly painful dyspepsia, in which the emptying of the stomach is
associated with mild pain, and the filling of the stomach is also
accompanied by mild pain or discomfort. It is a type of dyspepsia
which, because it is mild and indefinite, does not often attract atten-
tion early in the course of the disease. The rather indefinite dyspeptic
symptoms are usually associated with much sickness and vomiting,
with a progressive constipation, and with constitutional symptoms.

Here is a very instructive mistake to show how easily, in these
cases of mildly painful dyspepsia, especially in young people, a
diagnosis of innocent ulcer may be made :—

A young man of 32, quite healthy-looking, had a hzmatemesis in April,
1936. After he recovered from his bleeding he was X-rayed (Fig. 136.)
No sign of ulcer or carcinoma was reported. The patient was sent back to
work. In October, 1936, he began to get pains in the epigastrium, which
would come on during dinner and keep on for about an hour. These pains
lasted till December, 1936, when he had another severe hzematemesis. He
was again X-rayed and nothing was reported. Under medical treatment his
pains entirely disappeared. This was taken as confirmation that he was
suffering from a small ulcer which could not be radiographically demon-
strated. He continued to suffer from a mildly painful dyspepsia and
progressive ill health until his admission in October, 1937, when he was
operated on. Since his first bleeding he had been under the treatment of
an experienced consulting physician.

If now the series of radiographs is examined: Fig. 136, the first
to be taken, shows a peristaltic-like movement at A; but at the apex of this
supposed peristaltic curve is a reverse curve, which could not, I think, be
present if the deformation were due to a true peristaltic movement ; and in
the light of after-events it is obviously an indication of a beginning local
carcinomatosis. Fig. 137 shows a radiograph taken in March, 1937, and
here can be definitely seen a sharp-edged deformation—an extension of the
deformation in Fig. 136. Fig. 138 is a radiograph taken in September,
1937, and portrays the fully developed sharp-edged deformation obviously
due to carcinoma.
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Fig. 139 is a drawing made at the operation. It shows an infiltrating
carcinoma, which started at A, where the hour-glass in the radiograph
shows, and which spread through the walls of the stomach, especially along
the lesser and the greater curvatures, until finally it reached almost to the
esophagus. In this case glandular affection was slight, and even the glands

Fig. 136.-—Radiograph taken after attack of haematemesis.
A, Peristaltic-like curve.

(Fig. 139, B) which lay in the midst of the plaque-like infiltration were
only mildly involved. There was no tumour formation in the wall of the
stomach—only a spreading infiltration. Obviously the growth started at
A—the hour-glass—and the early clue to it was the slight hour-glass in the
first radiograph (Fig. 136).

In this case, apart from X-ray manifestations, the pain coming
on immediately after the patient took food and lasting for an hour—
a painful filling dyspepsia—was definite clinical evidence that the
case was gastric carcinoma and not gastric ulcer.

I quote this case at length to show the diagnostic importance of
recognizing unusual onsets in carcinoma of the stomach. This patient
was handled under the best radiological and diagnostic conditions.
What can be expected in average circumstances ?

3. Severe Painful Dyspepsia like that of Duodenal Ulcer
(an unusual type).—Very occasionally there is found, in a type of
carcinoma of the stomach associated with a certain combination of
circumstances, a painful emptying dyspepsia coming on about three
hours after meals. This dyspepsia is at first sight almost indis-
tinguishable from that caused by duodenal ulcer. It is probably
brought about by the painful spastic contraction of the emptying
stomach on a prepyloric carcinomatous tumour.
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Fig. 137.—Radiograph taken eleven months later.

Fig. 138.—Radiograph taken seventeen months later.
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The following case-history is an example :—

The patient, a man aged 37, had been ill for nine months. He com-
plained of pain three hours after food: at twelve, at five, and at ten
o’clock at night. He obtained great relief on taking food, and some relief
on taking alkaline drinks. He had lost 6.3 kg. (one stone) in weight. All

Fig. 139.—Drawing made at operation. It shows an infiltrating carcinoma,
which started at A, where the hour-glass deformity shows, and which spread
through the walls of the stomach, especially along the lesser and greater curvatures,
until it finally reached almost to the wsophagus. B, Plaque-like infiltration, with
mildly infected glands. No tumour formation.

the symptoms had steadily progressed without any respite. Examination
disclosed that general epigastric rigidity was present, but no tender spot
could be found. No tumour could be felt. The patient had been for
months under treatment for duodenal ulcer, and not the slightest suspicion
of the presence of carcinoma had been entertained. An operation disclosed
a carcinomatous lump, extending round and extensively infiltrating the
prepyloric region.
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Here there were three clinical ‘ clues’ suggesting carcinoma rather
than duodenal ulcer : the absence of a ‘ deep tender spot’; the pro-
gressive and non-periodic history ; and the distinct loss of weight.

Although this type of carcinomatous dyspepsia is rare, it is
important as a clinical observation because it throws some light on
how symptoms may be produced in a carcinomatous stomach.

4. Mild Dyspepsia arising only on taking a Full Meal.—
A mild dyspepsia—fullness and discomfort—which comes on only
when the patient takes a large meal, is diagnostically important
because it is often the earliest symptom of a carcinoma of the stomach ;
and if particular attention is paid to this form of carcinomatous onset,
an early diagnosis of gastric carcinoma may sometimes be made.

The following case-record is an example c¢f this type :—

A surgeon, accustomed to attend an annual medical dinner, found
that less food than he had taken at previous annual dinners caused him
to feel full and uncomfortable. From that time onwards he noticed that
month by month he had to take less and less food in order to avoid a feeling
of discomfort. Finally, when I saw him in consultation, nine months
after his medical dinner, I found that he had a carcinoma of the stomach,
the first symptoms of which had been a mild type of filling dyspepsia,
progressive in character, which came on only when he took a large meal.

Apparently the malignant infiltration of the coats of the stomach
did not, in its early stages, permit a comfortable complete filling of
the stomach.

5. A Very Mildly Painful (sometimes Painless) Dyspepsia with
Good Health and Normal Gastric Acidity.—Such a dyspepsia is
occasionally seen in the early stages of a type of wvery slow-growing
carcinoma of the stomach.

Its classification is important because its cause is rarely recog-
nized early. This type of carcinoma begins as a small plaque, is
entirely invasive, spreads in the coats of the gastric wall, and scarcely
proliferates at all. It causes ill-health that is unnoticeable, at any rate
for a considerable time, and it gives rise to a dyspepsia only mildly
painful—sometimes painless. Its invasive character produces a
sharp-edged deformation of the stomach which is quite unlike the
filling defect of a cancer, but very like that of the muscle spasm which
accompanies a florid gastric ulcer. If this form of carcinoma begins
in the pyloric part of the stomach—the deep peristaltic part—it gives
rise to a moderately painful dyspepsia as the stomach empties. If it
begins in the fundus, and therefore remote from the deep peristaltic
area, it causes only a mildly painless dyspepsia—perhaps only on
complete filling of the stomach.
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Thus it is a form of gastric carcinoma in which the early diagnosis
presents great difficulty. Furthermore, as in its early and middle
stages 1t 18 not infrequently associated with a normal hydrochloric
curve, another misleading sign is provided.

An example of this type is seen in the following very instructive
case-history, the subject of which was under expert medical and
surgical observation for nearly twelve months before the nature of
his disease was definitely diagnosed :—

A man, aged 45, dated the onset of his illness from two years previous
to being seen, when he noticed that he began to have discomfort after his
evening meal—the biggest meal of the day. This would disappear if he
could regurgitate wind. If he was ‘“ careful with his food ”, i.e., did not
take too much, he would not get this discomfort.

For a time he began to lose weight, but later he gained weight At
intervals occult blood was found in his stools. At this time a radiograph
showed a mild but rather extensive sharp-edged deformation on the greater
curvature and to a certain extent on the lesser curvature, the uppe r end
starting about 2 in. from the cesophagus. In view of his good health and
healthy appearance this defect was not regarded as being caused by an
organic lesion, for it was thought that if the deformation were due to
malignancy a tumour of the size indicated by the deformation must cer-
tainly cause gross ill-health or be palpable, and on abdominal examination
nothing could be felt. He was able to play golf well. His appetite was
good ; but, because his stomach felt full, he had to stop eating before he
wished to do so. A further reason for not regarding his condition as
malignant was that his free hydrochloric acid was 40. On medical treat-
ment he had gained quite a lot of weight. He was florid-faced and healthy-
looking.

Fig. 140 is a radiograph taken fifteen months after the beginning of
his illness, which shows the extensive deformation of the upper part of
the lesser curvature and greater curvature.

On the assumption that his case was not carcinoma he went on fairly
comfortably, playing golf and carrying out his daily work. Then one day
he presented himself complaining of a tender feeling in the navel. When
this was examined there was found a definite, hard infiltration of the
umbilicus, which was not tender. He eventually died with a carcinomatous
ascites.

In this case-history the features which deserve attention are :—

1. The rather long history.

2. The fact that, if the stomach were completely filled, he had
a mild filling dyspepsia.

3. A normal hydrochloric acid curve, which was present even
eighteen months after the onset of his illness.

4. The patient’s comparatively good health, good appetite, good
energy—evidenced by his florid healthy appearance, and the fact that
he could play golf well eighteen months after his illness commenced.
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The Late Stages of this Invasive Type of Carcinoma are generally
known as ‘ Linitis Plastica’.—In a small proportion of cases, the type
of growth just described is so very chronic and so mildly toxic that
the patient lives long enough for it to spread through the coats of the
whole stomach. Thus not infrequently the course of the growth
may extend over four years. The tendency of this type is to spread
in the peritoneum by permeation to the adjacent organs : it does not

Fig. 140. —Radiograph of carcinoma of the stomach. Arrows A, B, C, D, E
show an extensive irregular indentation.

form distant metastases. As its permeating strands of cells spread
into the circular lymphatics of the bowel and cause a contraction
like a ‘ring’ carcinoma they may bring about obstruction of either
the small or the large intestine, or of both.

The following case-history is a typical example of this type of
carcinomatous dyspepsia :—

The patient was a woman, aged 37. Her illness began with nausea,
mild pain smmediately after meals (a filling dyspepsia), and loss of weight.
Examination (many months after the onset of her trouble) revealed a tumour
in the epigastrium. X rays showed that the stomach was deformed—like a
champagne glass with sharp-edged contours—and that it emptied quickly.
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At operation it was seen that the tumour which had been palpated
was really the whole stomach, the walls of which were uniformly infiltrated,
hard, and half an inch thick : it was a gizzard’ carcinoma of the stomach.

The subject of this history lived nearly four years after this operation,
and the last eighteen months of her life were spent in great misery. The
growth spread from the stomach to the neighbouring viscera. It first
spread round the lymphatics of the transverse colon, and produced a ring-
like carcinomatous obstruction, for which a colostomy was done. Several

Fig. 141.—Radiograph of a prepyloric carcinoma which occurred in a patient
suffering from a dyspepsia of innocent origin.

months later it produced a ring-like obstruction of the small intestine by
permeating into its lymphatics. To remedy this obstruction an enterostomy
had to be done. Never were there any metastases in the liver or in the glands,

A lymphatic peritoneal widepread dissemination is the striking
feature of this kind of carcinoma. :

6. Carcinomatous Dyspepsia arising on a Basis of Functional
Dyspepsia.—The onset of a carcinomatous dyspepsia may be
obscured when gastric carcinoma occurs in a patient who has been
suffering from a functional dyspepsia. As a rule, it is unusual for
carcinoma to occur in a chronic dyspepsia; therefore when it does
occur the alteration in the dyspeptic pattern may pass unnoticed
because its advent is unexpected.

The following is a case-report of a patient who had suffered for
years from a ‘ functional dyspepsia’ and who developed a prepyloric
carcinoma.

A man, aged 50, complained that for twenty years he had had ¢ stomach
trouble ”—discomfort, flatulence, and fullness after meals. X rays, six
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years previous to being seen, showed that there was a certain amount of
spasm in the prepyloric part of the stomach; that it was never possible to
visualize the duodenal cap; that the peristaltic waves were poor; and
that the stomach was dilated, but emptied in three hours.

The patient consulted his doctor because his dyspepsia, he said, had
changed in character and become much worse. He had begun to suffer
from more flatulence, much sickness and nausea after meals, pains under
his shoulder-blades, and general ill-health. He had now to induce vomiting
in order to get relief from his continual nausea, and he could not sleep
on account of a constant pain in the right side of the epigastrium.

A radiograph of his stomach (Fig. 141), when compared with one
taken six years earlier, showed that although the stomach was more dilated
it still emptied in the same time. But now it revealed a filling defect
in the prepyloric area, that is, in a region which in the previous radiograph
could be seen to be normal.

In this dyspeptic picture the changes which indicated the develop-
ment of carcinoma were : (1) the advent of nausea, sickness, and vomiting
after meals; (2) the introduction into the dyspeptic picture of more or
less constant pain; (3) that there had recently been a definite onset of
a period of bad health ; and (4) that it was possible, in this case, to compare
the present radiograph of the stomach with that taken six years previously,
when the alteration of the prepyloric contour was at once obvious.

Operation revealed that this man had a prepyloric carcinoma, and
secondaries in his liver.

7. The Dyspepsia (mildly Painful) of Chronic Carcinomatous
Ulcer.—Occasionally carcinoma of the stomach takes the form of
a very chronic localized ulcer with no peritoneal dissemination or
metastasis to glands. In the pyloric region it gives rise to more or
less severe painful dyspepsia, but in the fundus it may cause only
a painless or mildly painful dyspepsia. When seen at operation, this
malignant ulcer is difficult to distinguish from innocent chronic ulcer.
Radiographically, it does not show a definite niche, because the crater
of the ulcer lies inside the contour of the stomach, and therefore
does not show in profile.

The following case-history exemplifies the manifestations of this
type of carcinoma :—

A male patient complained of ““stomach trouble’’ on and off for years.
For the past twelve months he had had a dull, aching epigastric pain about
three hours after meals, which was relieved to a certain extent by taking.
food. During the past six months the pain became more or less constant,
and was not affected by food or alkali, but it got better if he starved himself.
During the past three months he had had attacks of sharp cutting pain
under the left costal margin, accentuated by expiration, and eased by
lving down. He had lost one stone in weight in six months.

Apart from a slight tenderness above and to the left of the umbilicus,
physical examination was negative. Fractional test-meal showed a low
normal acid curve. X-ray examination revealed an indefinite irregularity

A T. 5
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in the mucosal passage at the pyloric end of the stomach, but no ulcer
or carcinoma.

At operation an ulcer as large as a half-crown, with thick edges and
firm base, was found in the fundus in the situation shown in the operation
sketch (see Fig.81, p. 149). No definite contracting infiltration or permeating
nodules were seen in the vicinity of the ulcer. It was very difficult to
decide whether it was innocent or malignant. It was resected, and a
microscopical examination showed that it was malignant.

This localized malignant ulcer was not detected by X-ray examination.
But in the light of operation findings the ulcer can be mapped out in the
mucous-membrane-relief radiograph (Fig. 142).

Fig. 142.—Radiograph showing Fig. 143.—Radiograph of malignant ulcer in
mucous-membrane relief. Arrows mark prepyloric region. Arrows point to the position
position of the ulcer. (Cf. Fig. 83, p. 150.) of the ulcer.

In Fig. 83 (p. 150) is shown a radiograph of the barium-filled stomach
in this case, in which the position of the ulcer is indicated. No niche shows,
only a localized deformation of the greater curve. The reason why this ulcer
does not show as a niche is that, because of malignant infiltration and
therefore contraction, the base of the ulcer lies inside the contour of the
gastric wall, not outside it, as in the niche of a penetrating ulcer.

When these localized malignant ulcers occur in the prepyloric
region, they are much more easily recognized in the radiograph,
though they still present recognitional difficulties at operation. The
following case-record exemplifies this type of chronic prepyloric

malignant ulcer :—
A man, aged 50, developed moderately severe epigastric pain, began to

vomit in relation to food, and to become constipated. In a fortnight he
had lost about 10 Ib. in weight. He gave a history that he had had, for
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three or four years, what he called ““an indigestion pain”. Examination
revealed a slight tenderness above and to the left of the umbilicus. No
mass could be felt.

X rays showed that the prepyloric part of the stomach did not distend
normally and that no peristaltic waves passed through this area. No
definite ulcer crater could be demonstrated. Fig. 143 is a radiograph of the
case.

At operation a large ulcer, which at first sight appeared to be innocent,
was found in the prepyloric part of the stomach (see Fig. 8o, p. 148).
But the hard base of the ulcer was undoubtedly malignant. A partial
gastrectomy was performed; and a microscopical examination of the
ulcer showed small strands of tumour cells extending irregularly through
the ulcer.

8. Carcinomatous Dyspepsia supervening upon that of Old
Chronic Ulcer: The Onset of ‘Ulcer Carcinoma’.—A small
percentage of cases of carcinoma of the stomach arise on the basis
of a chronic gastric ulcer. In these cases the change in the type
of the dyspepsia, caused by the advent of the carcinoma, can be
recognized. 'The early recognition of this change is of practical
importance, because the results of operative treatment in these
cases are, in my experience, better than those of any other type of
carcinoma.

Distinct changes in the dyspeptic picture of gastric ulcer take
place when carcinoma supervenes. As the carcinoma develops in
the chronic ulcer, the severe painful dyspepsia which has been such
a feature of the illness disappears. As the pain disappears, or at any
rate becomes less severe, the ‘deep tender spot’ also disappears.
Sickness and nausea, which were previously absent, now become
continually obvious. The appetite begins to lessen. Nutritional
disturbances begin to appear. Constipation becomes a feature.

Definite and characteristic changes, recognizable radiologically,
also take place in an innocent ulcer when it becomes malignant.
The crater of the ulcer is not so well seen by X rays as previously.
This is due to the fact that the crater fills up, and also to the fact that
the fibrocancerous contractions round the ulcer draw the crater more
towards the lumen of the stomach, where it is not seen so well in
profile.

The following case-report is a good example of the changes
which occur in the dyspepsia of chronic gastric ulcer when carcinoma
supervenes :—

A man, aged 46, stated that for twenty years he had been suffering
from ¢ stomach trouble " : from bad pain and vomiting after food.

Two years ago the features of his illness began to change, and during
the last six months they had completely altered. He began to lose weight,
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and in the last two months had lost one stone. His pain after meals became
much less, and came on much later after a meal. He started to vomit
many hours after food, obtaining great relief after doing so. He became
ill-looking and of cachectic appearance. On examination no tumour could
be felt.

At operation, carcinoma of the pyloric part of the stomach, which had
developed in a chronic ulcer, was found. A partial gastrectomy was
performed. Thirteen years later this man was still alive—an example of
the operability of this type of carcinoma. Fig. 144 is an operation sketch
of the stomach in this case.

Fig. 144.—Operation sketch showing the contraction and dimpling of the base,
a few wavy fine wrinkles, and a peritoneal plaque of infiltration. The tissue near
the edge appeared quite healthy, and there was no cedema.

9. The Dyspepsia of Carcinomatous Pyloric Obstruction.—
Carcinoma involving the pylorus is generally of a scirrhous nature.
The cancer cell grows slowly, or perhaps the tissue resistance of
the body is high, with the result that there is much fibrous tissue
reaction. The cancer therefore develops slowly, and hence does not
fungate or ulcerate. Thus its course usually extends over two to
three years, and its symptoms are due more to a mechanical obstruc-
tion of the pylorus than to any toxic effects of the growth itself.

The obstruction which it causes comes on slowly, and therefore
gives rise to a painless dyspepsia, in which nausea and vomiting are
distinctive features. The nausea comes on characteristically immedi-
ately after meals, and is probably due to a gastritis resulting from
the mechanical obstruction. The stomach becomes hypertrophied
and greatly dilated, and °obstructive vomiting’, associated with
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exacerbations of nausea, occurs at a considerable interval after
meals and gives great relief. In these cases of gross dilatation of
the stomach there i1s never any free hydrochloric acid.

In the following case-record of a male patient who had suffered
from scirrhous cancer of the pylorus for four years, notice the absence
of pain in an almost complete pyloric obstruction, with an enormously
hypertrophied and dilated stomach, in which deep peristaltic waves

_ were visible on the abdominal wall.
A man, aged 50, complained of flatulence, wind, heartburn, and

bilious attacks beginning very definitely four years previously, and since
then becoming progressively worse. He had had a poor appetite for the

Fig. 145.—Radiograph of scirrhous cancer of the pylorus. 1, Umbilicus; 2,
Pyloric end of stomach; 3, Greater curvature; 4, Pubic bone: 5, Middle point
of stomach,

last three years. During the last two years he began to vomit occasionally
and to lose weight rapidly. He vomited a very large quantity at the end
of each day. Never at any time had he had any pain after food. When
seen he had lost 25.2 kg. (4 stone) in weight, and visible gastric peristalsis
could be seen on his abdominal wall. Fig. 145 is a radiograph which
gives some idea of the great dilatation of his stomach.

Operation revealed almost complete pyloric obstruction caused by a
scirrhous carcinoma, and a stomach which was enormously dilated and
hypertrophied.

As 1 have pointed out earlier (p. 165), the quiet and insidious
onset of pyloric scirrhus may be mimicked by a cicatrizing ulcer of
the posterior duodenal wall, in which situation an ulcer may not
give rise to the typical painful dyspepsia characteristic of a florid
duodenal ulcer. However, a prepyloric filling defect seen by X rays
will distinguish the pyloric carcinoma from the duodenal-ulcer or
pyloric-ulcer scar.



230 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

The Dyspepsia of Prepyloric Carcinomatous Obstruction.—Where
the carcinoma is situated in the prepyloric region, the obstructive
symptoms are associated with a more painful dyspepsia than where the
growth is actually situated in the pyloric ring. Probably this is due
to the fact that the growth is more proliferative, and therefore more
of a tumour and less of a scirrhous growth, so that the obstruction
develops more rapidly and the tumour causes painful peristalsis.

The following case-history exemplifies these facts :—

A man, aged 30 years (Fig. 146), complained of indigestion, full-
nebs, belching, and discomfort followed by epigastric pain from five to

Fig. 146.—The patient here referred to, showing his youthfulness.

thirty minutes after food—a moderately painful filling dyspepsia. He
suffered, too, from severe nausea and vomiting, which occurred some
hours after food and at night, and which gave great relief. His bowels
had become very constipated. His case had been diagnosed and treated
for a considerable time as gastric ulcer.

Operation disclosed a carcinoma in the prepyloric region, causing
gross pyloric obstruction (Fig. 147).

Sometimes a prepyloric obstruction is caused by a papillomatous
type of carcinoma, as shown in the following case-record (Dr. Wright-
Smith) :—

A patient complained that twelve months previously he had suffered
from an attack of ‘‘gastritis”’. He said he was well, however, until six
weeks previous to admittance to hospital, when he had a second attack of
vomiting. He then began to vomit at intervals of three or four days.
The vomit, he said, was very foul, and contained food which he had eaten
two to three days previously.

At operation a tumour obstructing the pylorus was found.
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The specimen (F7g. 148) shows a pedunculated papillomatous tumour,
causing pyloric obstruction. Microscopical examination showed that the
growth was a papillary adenocarcinoma.

Fig. 147. -Operation sketch of stomach of patient seen in Fig. 146,
showing prepyloric carcinomatous obstruction.

Fig. 148.— Papillary adenocarcinoma obstructing the pylorus. (Specimen 6.9223E, Walier
and Eliza Hall Institute, Melbourne Hospital. By courtesy of Dr. Wright-Smith.)

10. Dysphagic Carcinomatous Dyspepsia.—The first symptom
of carcinoma of the stomach may be dysphagia. This will, of course,
suggest that the patient has a carcinoma of the cesophagus, when as a
matter of fact the dysphagia is a late symptom, being due to
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involvement of the cesophagus by a carcinoma which originated in
the upper part of the lesser curvature. The symptom of dysphagia
may lead to a diagnosis of cardiospasm.

Such an onset is exemplified by the following history :—

A man complained of slight dysphagia and ill-health. A carcinoma
of the ®sophagus was suspected. An cesophagoscopic examination disclosed
no obstruction. A diagnosis of cardiospasm was made. Some months
later an exploratory operation revealed a carcinoma of the fundus which
had spread to the cardiac orifice, and which had therefore produced,

in the early stages, a subjective
sensation of dysphagia, without
any actual obstruction being visible
through the esophagoscope.

Fig. 149.—Radiograph of filling defect Fig. 150.—Lateral radiograph of
produced by carcinoma of the lesser curva- ‘silent * carcinoma of the posterior wall
ture which has extended up to the cardia. of the stomach. Arrows show the defect.
A points to the dilated cesophagus : B toits (By courtesy of Dr. K. S. Cross.)

lower end to which the growth has extended
from the stomach. (Berg.)

Fig. 149, taken from Berg,! illustrates this type of gastric carcinoma.
In this will be seen the filling defect of the upper part of the
lesser curvature caused by a carcinoma which has gradually extended
up to the cardia and produced difficulty in swallowing.

11. ‘Silent’> Carcinoma: a Pernicious Anzmia Type of
Clinical Picture.—While on the one hand a dyspepsia more or less
painful may usher in one type of carcinoma of the stomach, on the
other hand a progressive anazmia with profound constitutional
disturbance, with no dyspepsia or a dyspepsia so mild as to be
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unremarked by the patient, may be the manifestation of another form
of carcinoma—the fungating papillomatous type. In the absence
of a palpable tumour, this syndrome of what we might call *silent’
carcinoma is very liable to be confused with that of pernicious anzmia.
Actually T have seen many cases of so-called pernicious anzmia in
which autopsy revealed carcinoma of the body of the stomach.

In ‘silent’ carcinoma free acid is almost always absent, but the
achlorhydria does not help to distinguish it from a pernicious
an®mia, because in this disease also free acid is usually absent.

The following history is that of a patient who suffered for twelve
months from progressive anzmia and profound ill-health. Even
after many medical examinations, the cause of his condition had not
been ascertained.

A man, aged 53, had been ill for twelve months. He complained that
he was unable to work and was not feeling well. He had lost 12-6 kg.
(2 stone) in weight in twelve months. He had a fair appetite and some full-
ness after meals, but no pain. He had gradually become more constipated.
He was very anzmic. No tumour could be felt. A front-view radiograph
showed no filling defect, but a lateral X-ray photograph (Fig. 150) revealed
a constant filling defect in the body of the stomach on the posterior wall.

The carcinoma could not be palpated, because it was situated high,
and on the posterior gastric wall.

This patient, because of his an®mia, the absence of any palpable
tumour, and the absence of a filling defect on routine X-ray examina-
tion, was erroneously regarded as suffering from pernicious anzmia.
In most cases of ‘silent’ carcinoma, however, a tumour can be
palpated, or a filling defect seen, when of course the diagnosis is easy.

For some unknown reason, carcinoma anywhere in the stomach
may be ‘silent’ for the greater part of its course. Most cases of
carcinoma of the stomach in the vicinity of the gastric canal cause a
more or less painful dyspepsia. Yet carcinoma in this position, which
may appear to be similar in type to one which causes a painful
dyspepsia, may not give rise to any symptoms until quite late.

Fig. 151 is a radiograph showing a carcinoma at just about the junction
of the cardiac and pyloric parts of the stomach. The carcinoma, which
was of the invasive type, completely encircled the stomach, and produced
a fair-sized tumour. Yet this patient did not complain of any discomfort,

any filling dyspepsia, until about twelve months (I should estimate) from
the onset of the growth.

Operation showed that he had a large tumour at the junction of the
cardiac and pyloric parts of the stomach.

Such a case as this shows how difficult it is to dogmatize in
regard to the type of dyspepsia carcinoma of a certain form and in
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certain positions may produce. This patient had no symptoms
whatever until a month before he came into hospital. Only since
then had he complained of a fullness and discomfort immediately
after meals—of a filling dyspepsia.

As a rule, a ‘silent’ carcinoma is easily recognizable if the
patient consults a medical man. The reason for this is that it is of
the tumour rather than the invasive type, and this means that

Fig. 151.—Radiograph of ‘silent’ carcinoma of the stomach in the
prepyloric region.

the patient has either a palpable tumour or a definite X-ray filling

defect.
The following is a case-record which shows how definite the

signs of a ‘silent ’ carcinoma can be :—

A woman, aged 61, complained that for the last six months she had
suffered from a mild form of dyspepsia: discomfort after meals, but no
pain. She had, she said, attacks of hematemesis. She gradually lost
weight and strength and appetite. She became very constipated. On
examination she was seen to have a very severe grade of anzmia. A large
mobile tumour was palpable in the left hypochondrium. The radiograph
(Fig. 152) shows a very definite filling defect.

At operation a large mobile tumour with a fairly well developed
pedicle was found (Fig. 153).
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Fig. 152.—Radiograph showing a papillomatous type of ‘silent ’ carcinoma.
A, B, and C mdicate the filling defect. ) ) .
(By courtesy of Drs. D’Arcy and J. O’Sullivan.)

Fig. 153.—The papillomatous tumour seen in Fig. 152. X, Pedicle.
(By courtesy of Mr. F. D’Arcy.)
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12. Carcinoma in which Tumour is the Main Manifesta-
tion.—Here is the history of a patient who consulted me because he
could feel a big tumour in the upper part of his abdomen :—

A man, aged 56, had been ill for two months. He complained of
a very slight discomfort in the epigastrium three or four hours after food.
He had come to the doctor, he
said, because he could feel a big
lump in the upper part of his
abdomen. He had no nausea,
vomiting, or constipation, but he
had lost a little weight. Fig. 154

Fig. 154.—Radiograph showing very Fig. 155.—Radiograph of the same
large filling defect in the stomach. case as Fig. 154, taken fifteen years later.
(After a partial gastrectomy.)

is a radiograph of the case, from which it is obvious what a large distinct
filling defect this patient had.

A partial gastrectomy was performed, and the man was alive fifteen
years after his operation. (Fig. 155.)

These large papillomatous carcinomas are much less malignant
than the flat invasive type.
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CHAPTER XXV

THE DYSPEPSIA OF CARCINOMA OF THE
DUODENUM AND STOMACH
(continued)

PERICARCINOMATOUS INFLAMMATION OR ABSCESS

AN inflammation or an abscess may occur in relation to a carci-
noma of the stomach. The tenderness which such a tumour exhibits
may create the impression that it is an inflammatory tumour arising
around an old chronic ulcer, that is, an ‘ulcer tumour’. Any
constriction and irregularity in the contour of the stomach, as seen
by X rays, which would suggest malignancy, may be taken as the
result of reactive changes to the widespread inflammatory condition.
Such a problem is seen in the following history :—

A man aged 56. Four days previous to being seen he took to bed
following a severe attack of epigastric pain, which occurred at 3 a.m.
The previous day he had had a vomiting attack, but this passed off com-
pletely. Three days later he felt some more epigastric pain, but it was of a
dull nature and did not seriously inconvenience him. He had had no loss
of weight, and his appetite had been only moderately good.

Examination disclosed a large, movable, hard tumour in the mid-
epigastrium involving the abdominal wall. The tumour was very tender.
Although the radiograph showed a filling defect, the tenderness of the
tumour and the fact that it involved the abdominal wall suggested that it
was an ‘ ulcer tumour .

At operation a hard mass, the size of a very large orange, was found,
which was firmly adherent to the overlying peritoneum. The masswas in the
lesser curvature of the stomach, and was adherent to the anterior abdominal
wall, the liver, and the gall-bladder. After some dissection a small pocket
of pus was found. The extensive adhesions, the pus, and the inflammatory
appearance of the tumour gave the impression that it was an ‘ ulcer tumour’.
However, the lymphatic glands in the region of the stomach were very
large and firm, and on section showed metastatic deposit of carcinoma.

The condition was a carcinomatous tumour in which a perforation
had occurred ; and around this perforation a pericarcinomatous abscess,
surrounded by great inflammatory reaction, had developed.

SIGNIFICANCE OF CERTAIN SYMPTOMS AND SIGNS

Constipation.—Constipation occurs in most cases of carcinoma
of the stomach; but in some more than others, and particularly in
carcinoma of the pylorus, in which it has a sudden onset and gets
progressively worse. 'The constipation is probably due to a lesser
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intake of fluid as a result of the nausea and vomiting. When it occurs
in a previously unconstipated patient, and is progressive in spite of
treatment, it is a most significant sign of carcinoma of the stomach.

Hzematemesis.—Hamatemesis is generally a late sign of malignant
disease of the stomach, and if it is due to this disease some other
tangible evidence will be present, such as a characteristic dyspepsia
or a tumour. It has been my experience that a sudden and profuse
symptomless hamatemesis in an old man is usually due to a non-
malignant rather than a malignant cause. Hzmatemesis resulting
from malignant stomach is generally small and frequent.

Epigastric Rigidity.—Epigastric rigidity may be the only local
sign, and it may be present before a tumour is manifest. This
rigidity, however, may denote an involvement of the parietal peri-
toneum and inoperability. A general epigastric rigidity may be the
only sign of carcinoma of the stomach. A patient came to see me
because he was losing weight and not able to work. On examination
it was found that he had a marked generalized rigidity in the upper
part of his abdomen. Operation revealed a carcinoma of the stomach
with a general peritoneal spread.

Tumour.—The absence of tumour does not exclude a diagnosis
of carcinoma. Tumour may be absent: (@) in early scirrhus of the
pylorus; (b) in those cases of invasive carcinoma where no tumour
forms; (¢) when the growth is impalpable on account of being situated
high in the stomach, and therefore under the ribs; or (d) when it
is situated in the posterior gastric wall—I have seen a tumour on the
posterior wall which was only palpable when the stomach was empty.

On the other hand, the presence of an apparently malignant
tumour in the region of the stomach must not always be accepted
as certain evidence of carcinoma of the stomach. The tumour may
not be malignant—it may be an old retrogressed hydatid ; or it may
be of an inflammatory nature—an ‘ulcer tumour’; and it may be
indistinguishable from a malignant tumour both at clinical examination
and at operation.

The following case-histories record two instructive mistakes
which show the fallacy of regarding an epigastric tumour as an
infallible sign of a malignant stomach :—

The first was a case of ‘ulcer tumour’. A man, aged 56, had a
palpable tumour in the region of the stomach, and was operated on in the
belief that he had a gastric carcinoma. At operation the tumour was still
regarded as undoubtedly malignant, and a palliative gastro-enterostomy was
done. 'The patient was told that he would die. With incredible optimism
he battled for a favourable opinion. Surgeons and expert X-ray specialists
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pronounced against him, and maintained the diagnosis of malignant disease.
Finally he came under a leading physician, who reviewed the whole history
and X-ray findings, questioned the diagnosis of malignancy, and asked
me to reoperate on him. I found that a proliferating chronic inflammation
around a large penetrating ulcer of the pancreas had produced a tumour
almost macroscopically indistinguishable from a malignant tumour. The
supposed malignancy was an ‘ ulcer tumour ’.

The second was a case of a retrogressed hydatid. It shows that a
tumour, apparently malignant, situated in the region of the stomach, in a
very emaciated and wasted patient, is not necessarily malignant.

Fig. 156.—0Id contracted hydatid of left lobe of liver, mistaken for carcinoma.

The patient had an epigastric tumour, large and irregular, and with the
hard, nodular feel charactenistic of a malignant tumour. She was cachectic
and wasted, and appeared to be suffering from malignant disease of the
stomach. X rays showed a filling defect.

At operation the tumour was found in the left lobe of the liver and
was lying over the stomach. It was even then regarded as malignant,
until an incision disclosed an old degenerated hydatid with a cartilaginous
wall half an inch thick (Fig. 156).

VALUE OF THE TEST-MEAL IN THE DIAGNOSIS
OF CARCINOMA
The value of the test-meal in making a diagnosis of carcinoma
of the stomach is in my opinion exaggerated. In giving an opinion
on a case of suspected carcinoma of the stomach the results of a
test-meal have so often misled me that I no longer take it into serious
consideration when making a diagnosis. I have earlier shown that
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frequently in cases of chronic gastric ulcer complicated by secondary
chronic gastritis or by pyloric obstruction there is no free acid in
the stomach. I have also pointed out that normal acid is occasionally
found in gastric carcinoma. Furthermore, free acid is absent in many
diseases such as pernicious anzmia. I feel, therefore, that it is
unwise td place much reliance in making a diagnosis on either its
presence or its absence. The test-meal is however of value in making
a diagnosis of malignancy when it shows pathological constituents,
such as blood, lactic acid, or shreds of tumours.

ERRORS OF DIAGNOSIS IN ‘SILENT’ CARCINOMA

A diagnosis of ‘silent’ carcinoma may be erroneously made in
the following conditions: (1) Carcinoma of the body of the pancreas;
(2) A congestive condition of the stomach arising from incipient heart
failure ; (3) Addison’s disease; (4) Fungating carcinoma of the
@sophagus without obstruction; (5) Cirrhosis of the liver; (6) The
ill-health which is found in incipient diabetes.

THE EARLY DIAGNOSIS OF CARCINOMA

Of all the problems associated with this disease the one concerning
its early diagnosis is the most important, for operation in early stages
may cure, but in later stages probably only disseminates, the disease.

An early diagnosis is not usually made, because on the one hand
patients do not often seek relief in the early stages of the disease,
for, as previously pointed out, the onset of cancer of the stomach
may be ‘silent’; and because on the other hand, when they do
come early, the surgeon or physician often fails to diagnose the
disease through failure to recognize a dyspeptic pattern of early
carcinoma which does not conform to the text-book types.

The Early Symptoms of Carcinoma of the Stomach.—

1. The onset and progression of an unexplainable loss of mental
or physical energy.

2. The onset and steady progression of a secondary anamia.

3. The onset of constipation, getting steadily worse, and com-
bined with dyspepsia especially coming on immediately after meals—
a filling dyspepsia.

4. Unexplainable and progressive loss of weight, occurring over a
short period of time, especially associated with the onset of constipation.

5. Dyspepsia of a perhaps moderate grade of painfulness—
the pain only slightly modified by the taking of food into the
stomach ; a dyspepsia getting progressively worse and unamenable
to the ordinary remedies; and a dyspepsia associated with much
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nausea and perhaps some wvomiting, with no mechanical cause (as
shown by X rays) to account for it.

6. A painful emptying dyspepsia which is unassociated with
a ‘ deep tender spot’; that is, pain after food without indications of
the inflammation which a gastric ulcer should show.

7. Epigastric rigidity without any epigastric tenderness.

8. Vomiting of ‘ coffee grounds’ (small quantities).

9. Infiltrated umbilicus. This may be the first noticeable sign,
but of course it is not an early one.

An important help towards early clinical diagnosis in gastric carci-
noma is parallel progress of symptoms and signs—an observation
that two or more symptoms or signs which could be caused by a
gastric growth are getting progressively worse at about the same rate.

GENERAL DISTINCTION BETWEEN THE DYSPEPSIA OF
INORGANIC AND THAT OF ORGANIC DISEASE

The following table has been drawn up to show the broad distinc-
tions between the dyspepsia of inorganic disease (medical dyspepsia)

and that of organic disease (surgical dyspepsia).

INORGANIC DISEASE

ORGANIC DISEASE

No definite onset.

A very definite onset.

A background of nervous debility.

A background of good nervous health.

Symptoms (usually nausea and vomiting)
immediately the stomach begins to fill.

Interval of time after food free from
symptoms. (No pain or dyspepsia
during filling of the stomach, as in
chronic ulcer.) Symptoms of dis-
comfort and pain only on emptying the
stomach (from half an hour to three
hours after taking food).

Cormnparative good health.

Definite onset of ill-health, getting
progressively worse (as in the case of
carcinoma).

No definite cause obvious.

Usually some suggestion of a cause.

Symptoms are irregularly intermittent.

No intermissions : as in carcinoma of sto-
mach. Periodicity: as in chronic ulcer.

May be general epigastric hyperasthesia :
never a ‘ deep tender spot’.

¢ Deep tender spot’.

No sign of organic disease such as
hemorrhage.

Signs of organic disease as shown by
hemorrhage or occult blood.

No direct relation to errors in diet.
Origin traceable to nervous or
emotional causes.

A definite relation to dietetic errors
or to particular articles of food.

A.T.

16
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Section 11

THE CONSULTATIVE, RADIOGRAPHIC, AND
GASTROSCOPIC DIAGNOSIS OF SURGICAL DYSPEPSIA

CHAPTER XXVI

RADIO-SURGICAL DIAGNOSIS

INTERPRETATION OF X-RAY FILMS IN DISEASE
OF SURGICAL NATURE

THE culminating point in the diagnosis of a case of surgical dyspepsia
is the X-ray examination.

In most cases, where such examination is carried out by an
expert radiologist, definite and reliable information is obtained.
Occasionally, however, this form of examination loses some of its
diagnostic value and its usefulness because the clinical diagnosis is
not used to focus the radiologist’s examination, because clinical
symptoms and signs are not balanced against radiographic signs,
and because frequently the whole responsibility for a diagnosis is
placed on the radiologist. The X-ray examination, too, may not
attain its full value because it may concern an equivocal type of
gastric lesion—for instance, an obscure case of gastric carcinoma—
and when such a lesion is considered without the aid of the physician
and the surgeon it may elude the diagnostic skill of the best of
radiologists.

There is also, as far as the surgeon is concerned, another problem
in connexion with X-ray examination, and therefore a reason why
the surgeon should have a knowledge of X-ray criteria. It is that
nowadays there are many medical men who, without proper training,
“do their own X-ray work”. These X-ray workers make very
definite but frequently very erroneous diagnoses; consequently the
surgeon must be in a position to check their accuracy.

The actual taking of X-ray photographs of diseased tissue has
now become, not so much the province of the medical man, as that
of the trained technician, who, thanks to X-ray designers, is able
to make apparent the greatest detail, not only of the hard bony
structures of the body, but also of the soft tissues.
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To help in this respect, not only has the designer perfected
apparatus for the exact reproduction of pathological conditions of
the stomach, but also he has perfected a technique (tomography)
whereby photographs can be made of the various planes of the body
with the greatest sharpness, so that the exact structure of the solid
body can be worked out
by taking a series of these
plane- pictures at various
depths  (Schicht - aufnahmen
or layer-photographs) and
superimposing the radio-
graphs thus obtained. In
this way cavities hidden in
the middle of soft tissues,
filling defects in the middle
of the stomach, cavities in
the lung, and alterations in
the density of tissues in the
middle of the body can be
accurately worked out.

The interpretation of
the X-ray plate, however,
requires the whole concen-
tration of the radiologist;
and in the diagnosis of
surgical disease it should be
made by a surgeon with a
clinical knowledge of the
case under discussion.

Exact and painstaking
interpretation of the X-ray
plate has become one of the Fig. 157.—X-ray projection apparatus.
most 1mportant investiga-
tions in regard to surgical disease and its early recognition; and
in big surgical clinics, one member may be allotted this special
duty.

The interpretation of the radiographic observations of surgical
disease requires the following: (1) an interpreter who is surgically
trained and who is a member of the surgical clinic; (2) a projection
apparatus, which throws on to a screen a picture of lantern-slide
size, capable of being examined in consultation between radiologist,
surgeon, physician, and others; (3) a viewing-box apparatus provided
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with specially designed lights to show up the details in X-ray pictures,
and with a flexible arm carrying a large microscopic adjustment for
the examination of fine detail; and (4) a simple device which can
be continually used by the surgeon himself for viewing pictures
plastically, i.e., stereoscopically.

The X-ray Projection Apparatus.—An X-ray projection
apparatus is especially useful in hospital work, where radiographs
should be simultaneously viewed not only by the specialists con-
cerned in making the diagnosis, but also by the students whom they
are teaching. 'The use of such an apparatus constitutes an advance
in ‘team’ X-ray diagnosis of alimentary lesions. It is illustrated in
Fig. 157.

The Stereoscopic ‘ Binokel ’.—A simple device, enabling X-ray
pictures taken with the correct displacement of the X-ray tube to

be viewed stereoscopically on

the ordinary X-ray viewing-

box, is the Stereo-Binokel,

illustrated in Fig. 158. Not

only does this handy instru-

ment—it is similar in use to

a field-glass—enable the sur-

geon to view most of his

radiographs  stereoscopically

without the use of complicated

Fig. 158.—The Stereo-Binokel. and space-taking apparatus,

but it also enables several

consultants to view X-ray pictures stereoscopically at the same time,
thus permitting a stereoscopic consultation.

Consultative Diagnosis.—In order to get the full value of the
X-ray examination of surgical dyspepsia, and to help the radiologist
in his own X-ray difficulties, the X-ray diagnosis is discussed in the
following chapters as a hypothetical consultation in front of the X-ray
screen between the surgeon, the physician, and the radiologist; and
discussed more from the point of view of the surgeon than that of
either the physician or the radiologist.

The Surgeon’s Point of View.—In the X-ray examination of
the stomach, the surgeon will have two objectives in his mind :—

His first objective will be to help the radiologist to discover any
surgical lesion. He will use knowledge which he has obtained in his
clinical examination: (@) to focus the radiologist’s attention on
particular regions where he thinks disease may be present; (b) to
remind the radiologist that there are certain lesions which are likely
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to be present; (c) to discuss with the radiologist the question of the
compatibility of the X-ray signs with the clinical findings.

His second objective will be to apply his surgically trained mind
to study on the X-ray screen any surgical lesion which has been
discovered, with a view (a) to seeing whether it is amenable to surgical
treatment ; (b) to planning what surgery it may require.

Preliminary (Esophageal Investigation.—Before any X-ray
examination of the stomach is made, it is wise to be sure that the

Fig, 159.—Radiograph of an asophagus in which a very definite cardiospasm
is seen. The patient had been clinically diagnosed as suffering from a dyspepsia
of gastric origin.

barium-filled cesophagus is carefully viewed. It is not sufficient that
no obstruction is obvious—it is necessary to see if there is any
alteration in the contour of the awsophagus. The reason for this
is that cases of painless dyspepsia, clinically significant of ‘silent’
carcinoma of the stomach, are sometimes caused by a fungating
ulcerating carcinoma or sarcoma of the asophagus. This type of
carcinoma does not produce obstruction, but can be detected if the
contour of the filled cesophagus is carefully observed.
The following case-record gives an example of such a case :(—

A patient had all the symptoms of malignant stomach. The report of
the X-ray examination of cesophagus and stomach was negative. Explora-
tory operation revealed a normal stomach, but a fine cirrhosis of the liver
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was present, which was thought to be the cause of his trouble. Some
months later he complained of difficulty in swallowing. Esophagoscopy
was carried out, and an ulcerating sarcoma of the esophagus was found.

Mild degrees of cardiospasm give rise to a painless dyspepsia,
and are occasionally missed by the radiologist. Sometimes, however,
he may be misled by the clinician, who may misdiagnose a dyspepsia
caused by a cardiospasm. The following is an example :—-

Fig. 159 is a radiograph of a cardiospasm in a patient who complained
of a mild dyspepsia, and who was ultimately sent for a gastric X-ray
examination in the belief that her dyspepsia was of gastric origin. This
patient said that when she started to take food she ‘‘vomited” at once.
She had not lost weight. When a meal was finished she had no more
sickness.

In this case an wsophageal trouble was not clinically suspected, but
the radiographer in the routine examination discovered a cardiospasm.

The Radio-clinical Classification of ¢ Surgical’ Dyspepsia.—
Generally speaking, dyspepsias which are of interest to the surgeon
will fall into one of the following groups :—

GRrouP 1.—Painless dyspepsia without a ‘deep tender spot’ and
without constitutional disturbance. Clinical diagnosis: Functional
dyspepsia.

Group 2.—Painless dyspepsia without a ‘deep tender spot’ but
with constitutional disturbance. Clinical diagnosis: Carcinoma of the
stomach.

GRrour 3.—Painless dyspepsia with a history of recurring hema-
temesis.  Clinical diagnosis: (a) ‘ Silent’ carcinoma; (b) Acute
ulcer or (¢) Acute ulcer on the scar of a healed ulcer; and (d)
Enlarged spleen—first stage of splenic ansemia.

Group 4.—Painful dyspepsia with a ‘ deep tender spot’. Clinical
diagnosis : (a) Chronic gastric ulcer; (b) Chronic duodenal ulcer ;
(¢) Reflex dyspepsia (appendix, gall-bladder, etc.); (d) Gastritis.

Group §.—Painful dyspepsia without a ‘deep tender spot’.
Clinical diagnosis: (a) Atypical chronic peptic ulcer (ulcer of the
posterior wall of the stomach or duodenum); (b) Gastric malignancy.

Scheme of the Discussion.—These various dyspeptic groups
will be discussed in the chapters which follow. Thus the next
chapter in this section (Chapter XXVII) will be concerned with
the radio-surgical problems of the diagnosis of dyspepsia in early
obscure forms of malignancy which may be confused with functional
dyspepsia, or with the dyspepsia of the less-known forms of gastric
inflammatory disease; Chapter XXVIII will deal with radio-surgical
diagnostic problems in definitely established inflaimmatory disease ;
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Chapter XXIX will discuss difficulties in diagnosis of dyspepsias
which are of malignant or supposedly malignant origin, and which
are best clarified by consultation; Chapter XXX discusses the
attitude of the surgeon towards the radiological evidence in its
bearing on the problem of operation; while Chapter XXXI will
deal with a consultation in the case of a hamatemesis. The final
chapter in this section, Chapter XXXII, is devoted to the subject of
gastroscopy.



248

CHAPTER XXVII

RADIO-SURGICAL PROBLEMS IN THE DIAGNOSIS OF
OBSCURE TYPES OF PAINLESS DYSPEPSIA

Group 1.—PAINLESS DYSPEPSIA WITHOUT A ‘DEEP TENDER
SPOT’ AND WITHOUT CONSTITUTIONAL DISTURBANCE

IN the case of painless dyspepsia without constitutional disturbance
and without a ‘deep tender spot’ the clinical diagnosis will as a
rule be functional dyspepsia. If in such a case the usual routine
X-ray examination reveals no sign of gastric disease, in the ordinary
course of events a diagnosis of functional dyspepsia would be made.
Such a diagnosis, however, may not be correct, for sometimes early
stages of carcinoma of an obscure type may be present, and without
special attention being paid to them may be missed.

The surgeon should therefore put three questions to the radio-
logist in regard to three phases of malignant disease which in their
early stages may not at first sight be radiographically obvious, and
which in this stage may not give rise to any constitutional disturbance.
The three questions are :—

1. Are the symptoms caused by an early silent’ carcinoma of
the stomach, giving no evidence of constitutional disturbance because
it is too early, and giving no very obvious radiological sign because
it is situated on the posterior gastric wall, or high in the fundus of
the stomach ?

2. Are the symptoms an indication of the presence of an early
stage of a localized invasive carcinoma—Ulnitis plastica—a condition
which gives mildly painless dyspeptic symptoms, affects the general
health but slightly, and affords very little X-ray evidence of its presence.

3. Are the symptoms those of a very chronic carcinomatous ulcer
of the fundus of the stomach—an ulcer which may give rise to an
almost painless dyspeptic pattern, and which may be most difficult
to detect radiographically ?

The discussion in regard to these phases of gastric carcinoma
will be as follows :—

1. ‘Silent’ Carcinoma of the Stomach.—A papillomatous
tumour of the posterior gastric wall is usually ‘silent’. Such a
tumour may also be impalpable, especially when the stomach is full ;
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Fig. 160.—Sharp prepyloric deformity caused by an invasive carcinoma
in the prepyloric region.

Fig. 161.—Plaque of invasive carcinoma of the posterior wall of the stomach
eighteen months after its onset. The arrows A and B point to the position of the
deformity. 1In its early stages this growth did not give rise to a deformation of
contour which could be radiographically recognized. (By courtesy of Dr. John
O’Sullivan.)

249
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and because it is on the posterior wall it is liable to be overlooked by
the radiologist.

These carcinomatous tumours of the posterior wall of the
stomach can best be demonstrated by a lateral radiograph. Fig. 150
(p- 232) shows a lateral radiograph of a patient’s stomach in
which is seen the filling defect of a carcinomatous tumour of the
posterior wall. 'This tumour gave very little evidence of its

presence in an antero-
posterior radiograph.
Carcinomatous tumours
in the fundus, in the vicinity
of the air bubble, are usually
‘silent ’, and are difficult to
detect radiographically; buta
painstaking examination in the
reverse 'I'rendelenburg posi-
tion will usually demonstrate
a carcinoma in this situation.
However, no difficulty as
a rule arises in the radio-
logical diagnosis of a carci-
noma of the ‘silent’ type,

Fig. 162.—Gross deformity on the greater for it is usu ally of the

curvature in a patient who appeared quite
healthy. This deformity was caused by an
extensive local linitis plastica beginning in the
fundus of the stomach. Arrows point to the
extent of the deformity. In its early stages,
eighteen months previous to this radiograph
being taken, it was difficult to recognize any
deformity.

papillomatous rather than the
invasive type, and therefore
gives a filling defect which
is easily demonstrable.

2. Localized Invasive

Carcinoma (Linitis Plastica).
—Highly invasive carcinoma in its early stages causes only a mildly
painful or a painless dyspepsia. It is also a local plaque-like gastric
malignancy—an entirely invasive malignancy—which, for many
reasons, may easily be missed by the radiologist. For one reason,
the deformity which it causes is not great; for another, he may not
be on the look-out for this type of malignancy; and for a third,
if it is on the posterior wall, the slight sharp-edged deformity of the
stomach which it may cause can be easily overlooked.

Figs. 160-163 are four radiographs of the stomach showing
various grades of local sharp-edged deformations indicative of local
invasive carcinoma (linitis plastica). The early stage of this condition
is difficult to detect, not alone radiographically, but also clinically ;
for it causes very little if any dyspepsia.



OBSCURE TYPES OF PAINLESS DYSPEPSIA 251

Fig. 163.—Extensive sharp-edged deformity due to late invasive carcinoma.

Fig. 164.—Radiograph of plaque-like malignant condition of the posterior wall—
a localized linitis plastica.
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Fig. 164 shows a radiograph of a stomach in which a localized
linitis plastica of the posterior wall developed. The X-ray picture
shows only a slight and easily overlooked deformation (indicated by
arrows) caused by the plaque-like invasion of the posterior wall. The
patient was aged 39, and suffered from a painless dyspepsia that was
mild, but clinically recognizable as due to a malignancy. She had
practically no constitutional disturbance. Her condition went un-
recognized (radiographically) for fifteen months.

3. Chronic Carcinomatous Ulcer of the Fundus.—Another
rare form of malignancy which causes an almost painless dyspepsia
is a somewhat unusual type of chronic carcinomatous ulcer of the
fundus of the stomach. Macroscopically the contour and excavation
of this carcinomatous ulcer are so like those of innocent chronic ulcer
that it is difficult to distinguish between the two conditions. The
carcinomatous ulcer, however, does not show a true ulcer X-ray niche ;
and thus it is radiographically difficult to detect by X-ray examination.
A radiograph of the barium-filled stomach in which such an ulcer was
present is shown in Fig. 83 (p. 150). Very little evidence of the ulcer
is seen. Fig. 142 (p. 226) is the mucous-membrane relief of the same
stomach, and even in this the carcinomatous ulcer is not very obvious.
However, after the ulcer had been seen at operation, its position on
the radiograph could be picked out. Fig. 81 (p. 149) is a sketch of
the growth made at the operation.

Having excluded the three surgical conditions mentioned above
—silent’ carcinoma, local invasive carcinoma, and carcinomatous ulcer
of the fundus—any further questions with regard to the X-ray diagnosis
in this form of painless or mildly painful dyspepsia will not concern
the surgeon but the physician. The condition will probably be some
Jorm of functional dyspepsia.

Group 2.—PAINLESS DYSPEPSIA WITHOUT A ‘DEEP TENDER
SPOT’ BUT WITH CONSTITUTIONAL DISTURBANCE

In this group, in which a painless dyspepsia is associated with
a distinctly obvious constitutional disturbance, the radiographer will
as a rule discover the usual type of carcinoma of the stomach.

If, however, his routine examination is negative, then a further
search must be made for obscure forms of malignant disease. The
types of carcinoma mentioned under Group 1 must be put forward
by the surgeon to stimulate further investigation.

If there is nothing to be found in the stomach, the physician’s
help should be enlisted with a view to finding a cause for the constitu-
tional disturbance. With his clinical help in regard to the symptoms,
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early tuberculosis of the lung, renal or cardio-renal disease, or some
other condition may be found to be the cause of the dyspepsia and the
constitutional disturbance.

Group 3.—PAINLESS DYSPEPSIA WITH RECURRING
HAEMATEMESIS

In the case of painless dyspepsia with recurring h@matemesis
where the routine X-ray examination may reveal no pathological
condition, the surgeon must ask the radiographer to make a special
examination to exclude these diseased states: (1) ‘ Silent’ carcinoma;
(2) Acute ulcer—although this may be invisible ; (3) Acute ulcer on
the scar of a healed ulcer; and (4) Enlarged spleen, which can be
radiographically recognized.

1. ‘Silent’ Carcinoma.
(Group 1.

2. Acute Ulcer.—It may not be possible to demonstrate a niche
in the case of an acute ulcer. If it 1s suspected, the possibility
of its arising from a focal infection, such as from a chronic appendi-
citis or a cholecystitis, must not be forgotten. These conditions,
which are radiographically detectable and which require surgical
treatment, should be sought for by subsequent X-ray examination.

3. Acute Ulcer Arising on the Scar of a Healed Ulcer.—In
such a case some evidence of the old ulcer may be visible on the X-ray
screen. 'The surgeon may be able to volunteer the information that
the patient has a history of a painful chronic ulcer in the past.

4. Enlarged Spleen.—An enlarged spleen, very often the cause
of a h®matemesis with a mild dyspeptic complex, is often missed at
X-ray examination, for the simple reason that it is not thought of
and not looked for. If found it would indicate the possibility of a
splenic anzmia, which may cause a h@matemesis associated with
painless dyspepsia.

This has already been discussed above
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CHAPTER XXVIII

RADIO-SURGICAL PROBLEMS IN THE DIAGNOSIS OF
DEFINITE INFLAMMATORY DISEASE

Group 4—PAINFUL DYSPEPSIA WITH A ‘DEEP
TENDER SPOT*

INn a painful dyspepsia of this type, the surgeon will direct the
radiographer’s attention to the condition which, judging from his
clinical observations, he thinks may be the cause of the patient’s
suffering. His opinion will be that the differential diagnosis lies
between the following conditions : (1) Chronic gastric ulcer (gastric
‘deep tender spot’); (2) Chronic duodenal ulcer (duodenal ‘deep
tender spot ’) ; (3) Reflex dyspepsia (extragastric ‘ deep tender spot ’),
such as is caused by disease of the gall-bladder, appendix, colon, or
chronic intestinal obstruction; and (4) Gastritis or intrinsic neuro-
muscular disorder (diffuse gastric ‘ deep tender spot ’).

The surgeon should accurately localize any ‘ deep tender spot’,
and even mark its situation on the abdominal wall. The radiologist
then usually proceeds to make a mucous-membrane relief by using
a barium wash, and he follows this up with an ordinary barium filling.

The radio-surgical problems may then be considered in the
following order :

1. Chronic Gastric Ulcer.—Chronic gastric ulcer with a definite
tender point usually shows plainly on the screen as a niche. The
tender point is nearly always situated over the Magenstrasse.

From the surgeon’s point of view, an ulcer chronic enough to
require surgical treatment should always be plainly visible, for the
effects of its chronic fibrotic contraction and the niche of its crater
will be obvious.

There are, however, two types of chronic ulcer which do not
show on the X-ray screen, though they require surgical treat-
ment. They are chronic ulcer of the posterior gastric wall, and
chronic ulcer of the posterior duodenal wall. These ulcers are not
always radiographically obvious, and must be searched for; other-
wise they occasionally escape observation. Moreover, they do not
as a rule show a ‘deep tender spot’. They can best be demon-
strated by lateral examination and special X-ray methods.
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The Pathology of the Chronic Ulcer.—If a chronic ulcer 1s found
the surgeon must take advantage of the X-ray screen to study the
living pathology of such an ulcer. He must study its situation, its
degree of penetration, its chronicity, the extent of any complications
found associated with it such as pyloric stenosis. As a result of
this study, he must assess its amenability to medical treatment, or
visualize any surgical treatment that he may think necessary.

The surgeon must also seek for any evidence of a causal focal
infection. Such evidence may have to be elicited at a later X-ray
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Fig. 165.—Diagram showing chronic penetrating ulcer of the lesser
curvature. (After Forssell.)

examination ; for the appendix or the gall-bladder may have to be
visualized by special X-ray methods in order to determine the signifi-
cance of the location of a ‘ deep tender spot’.

Where the ulcer is very chronic, where it has penetrated the
gastric or duodenal wall, where organic complications are associated
with it, and where there has been a contributory cause such as
chronic appendicitis or chronic cholecystitis—a cause which is still
present—the surgeon’s advice will be that the patient should be treated
surgically.

Thus, in regard to the relative merits of surgical or medical
treatment of the chronic ulcer viewed on the screen, a discussion
will take place between the surgeon and the physician, with the living
pathology represented by its X-ray shadows in front of them. And
thus it not uncommonly happens that the surgeon will be able to
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find out more about the patient’s condition from a study of the X-ray
appearance than he will at the actual operation.

The Characteristic X-ray Appearance of Chronic Ulcer of the
Lesser Curve—The characteristic features in a radiograph of a chronic
ulcer are shown in Fig. 165, a diagram adapted from Forssell, which
shows the morphological changes to be expected in a chronic pene-
trating ulcer of the lesser curvature when it is viewed on the X-ray

Fig. 166.—Chronic penetrating ulcer of the Fig. 167.—Chronic penetrating
lesser curvature with hour-glass spasm. ulcer of the lesser curvature—an ulcer
(By courtesy of Dr. H. M. Heuwleit.) which requires surgical treatment.

(By courtesy of Dr. H. M. Hewlett.)

screen. Figs. 166 and 167 are radiographs which show deep pene-
trating ulcers of the lesser curvature associated with considerable
hour-glass contraction, and ulcers which are so chronic that surgical
interference is indicated.

Superficial Gastric Ulcer—In cases where the ulcer is definitely
to be seen as a niche, no doubt will arise in regard to the diagnosis,
and the ‘ deep tender spot’ of course will be a secondary considera-
tion. Where, however, no definite niche, or only a doubtful one, is
to be seen, but where a ¢ deep tender spot ’ is found, and the patient
has the typical symptoms of chronic peptic ulcer, then a good deal
of reliance may have to be placed on the exact situation of the  deep
tender spot’. Here the surgeon can help. If he can actually assign
this “ deep tender spot’ to the Magenstrasse, the area in which we
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know gastric ulcers occur, then this observation is strong presumptive
evidence that a gastric ulcer is present but that it has not penetrated
deeply enough to show a definite niche.

This type of superficial ulcer, however, would not require
surgical treatment, and the surgeon would naturally suggest that
its treatment should be handed over to the physician.

Florid Ulcer on the Scar of a Healed Ulcer—As a rule, an ulcer
which has not penetrated the gastric wall—that is, an ulcer which is
only superficial—is better treated medically. But a subacute or
chronic ulcer which has formed on the scar of a healed ulcer, although
it does not penetrate, may require surgical treatment, for this type of
ulcer is likely to produce not only serious but also constantly recurring
hamatemeses.

In these circumstances the surgeon may be able to help in the
recognition of such an ulcer, for the clinical history which he can
bring forward may assist in its detection. He may be able to adduce
evidence that although at the time of the examination the patient
complained of only a painless dyspepsia, he or she had a previous
history of a painful dyspepsia. Such history would be evidence of
the previous existence of a chronic ulcer. In the case of such a
suspicion, the radiologist may find some X-ray evidence of a previous
chronic ulcer, such as distortion of the gastric wall as a result of scar
formation, hour-glass contraction, or deformity of the duodenal wall.

Ulcer as a Cause of Hematemesis or Melena.—After a patient has
recovered from a h@matemesis, an X-ray examination is usually
made in order to find out if the bleeding has been caused by an ulcer
which can be surgically remedied.

A chronic ulcer will of course be obvious; whereas an acute
ulcer will leave no X-ray evidence of its presence.

An acute ulcer which forms on a chronic ulcer scar will give
some X-ray indication of the presence of the scar which followed the
healing of the ulcer—indications such as have just been described.
The importance of recognizing the formation of subacute or chronic
ulcer on the scar of a healed ulcer is important, for this type of
bleeding ulcer often requires surgical treatment. Bleeding from such
an ulcer is usually classified under the painless ha@matemeses, and
therefore among those h@matemeses which are treated medically ;
but the question of treating such bleeding in its early stage by partial
gastrectomy should always be considered.

The Nature of an Hour-glass Contraction.—In connexion with
the diagnosis of chronic peptic ulcer, the question of the nature of an
hour-glass contraction will frequently come up for discussion. Is

AT 17
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an hour-glass contraction the result of the fibrosis and the muscular
spasm which usually accompany innocent gastric ulcer 7 Or is it due
to a malignant infiltration of the circularly running lymphatic vessels,
and the consequent contraction ?

The isthmus of an innocent hour-glass contraction found associ-
ated with chronic ulcer is always eccentric, that is, it is situated on
the lesser curve. Further, unlike hour-glass contraction which is

Fig. 168.—Hour-glass spasm in a stomach without an ulcer. Note position of isthmus
close to the lesser curvature, and the sharp outline of the hour-glass.

caused by carcinoma, the edges of its barium shadow are sharp and
homogeneous in their denseness (as in Fig. 168).

The isthmus of an hour-glass contraction caused by carcinoma
is nearly always central. Its edges are not sharp, and the barium
shadow in the vicinity of the isthmus is not homogeneous in its
denseness. Further, any indentation of the lesser curve side of the
isthmus towards the lumen and away from the normal line of the
lesser curve of the stomach, as shown in Fig. 169, is always suggestive
of malignancy.

However, a chronic innocent ulcer of the posterior gastric wall
may also give rise to an hour-glass with a central isthmus. Such an
ulcer is seen in Fig. 76 (p. 138), a radiograph showing an hour-glass
which resulted from an ulcer of the posterior wall. But in this case
the isthmus has sharp edges and a uniformly dense barium shadow
to the actual edges of the isthmus.
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The absence of a ‘deep tender spot’ is also indicative of an
hour-glass of malignant origin. The presence of a ‘deep tender
spot’ in an hour-glass contraction suggests ulcer as its cause, for such
an hour-glass generally retains some inflammatory characteristics
because the ulcer which has caused it is usually not completely healed.
It should be remembered, however, that an hour-glass contraction

Fig. 169.—Radiograph showing an hour-glass contraction caused by carcinoma.
The central situation of the isthmus is seen, and the arrows point to the slight
irregularities in density of its edges.

resulting from an ulcer of the posterior wall may have no ‘deep
tender spot ’.

Association of Pyloric Stenosis with Chromic Gastric Ulcer.—
Another radio-surgical problem in relation to the pathology of chronic
gastric ulcer is whether there is evidence of an associated mechanical
pyloric obstruction. Any high-grade organic pyloric stenosis is always
obvious, but minor grades may be missed, and it is these grades
which, when found in association with a chronic gastric ulcer, turn
the scale in favour of its surgical treatment. They are often missed,
because some radiologists rely on a six-hour observation of the
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Fig. 170.—A, Typical deformed ducdenal cap; B, En face niche; C, Profile
view—niche on postericr wall. Arrows point to niche. X, Pylorus.

(Cordiner and Calthrop. From the ¢ British Journal of Surgery’.)
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emptying time, and are satisfied, if the stomach empties in six hours,
that there is no pyloric stenosis. A six-hour emptying time in the
presence of a strongly hypertrophied gastric muscle and powerful
peristaltic waves is indicative of a moderate grade of organic pyloric
obstruction and invites surgical attention. On the other hand a
six-hour emptying time in association with a hypotonic gastric muscle
would not be significant of any obstruction, and would not be of
any surgical import. . Therefore in assessing the permeability of the
pylorus, the emptying power of the gastric muscle should be balanced
against the emptying time of the stomach.

2. Chronic Duodenal Ulcer.—As a rule, in well-established
duodenal ulcers in the usual position on the antero-lateral wall the
“ deep tender spot’ is very definitely over the duodenum. Further-
more it corresponds with a niche which can be demonstrated. Such
an ulcer presents no radio-surgical problem; the surgeon can study
its pathology in regard to chronicity and to the presence of compli-
cations, and can then decide whether it should be treated medically
or surgically.

A well established definite ulcer of the antero-lateral duodenal
wall gives rise either to a niche, or to deformity of the duodenal
bulb, or to both. Fig. 170 (Cordiner and Calthrop!') shows a
series of radiographs with illustrative diagrams of duodenal deformity
with niche seen en face and in profile. The niche is seen as a
marginal fleck or as a dense spot within the barium shadow, which
must be demonstrated as a rule by graduated pressure over the bulb
(‘ dosed compression ).

Radiographs made in the usual way may show a normal bulb
which conceals a duodenal ulcer niche.

In Fig. 171 is seen a radiograph made in the ordinary way
(without compression) of the duodenum of a patient who had the
clinical symptoms of duodenal ulcer, but no X-ray sign of the condition.
Operation revealed a duodenal ulcer.

In the great majority of cases of duodenal ulcer it is possible to
demonstrate a niche in association with deformity of the duodenal
bulb. Deformity of the duodenal bulb is due to scar contraction,
to spasm of the muscularis mucosz, or to both. To be diagnostic
of duodenal ulcer it must be persistent in position and contour.
Deformity of the duodenal bulb, however, is not pathognomonic of
ulcer. The demonstration of a niche is the only reliable evidence
of the presence of duodenal ulcer.

There are, however, in connexion with dyspepsia accompanied
by a duodenal ‘deep tender spot’, two radio-surgical problems:
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the problem of the wuicer of the posterior duodenal wall, and that of
the indefinitely demonstrable duodenal ulcer.

Ulcer of the Posterior Duodenal Wall—Ulcer of the posterior
duodenal wall is very often not seen during an X-ray examination,
or only indefinitely seen. As a rule, too, it does not give rise to a
definite ‘ deep tender spot’. It may therefore be missed.

Thus in a clinical complex suggesting a duodenal lesion—
perhaps a painless acid type of dyspepsia with profound attacks of
melena—the posterior duodenal wall requires to be radiographed in
lateral positions, with ‘ dosed compression’, and with the advantage

Fig. 171.—Radiograph of an apparently normal duodenal cap in which an
ulcer was found at operation.

of every radiographic artifice, in order to exclude the possibility of
ulcer in this position. Ulcer in this situation is, however, dealt with
in the next chapter under Group 5, where it is discussed in regard to
the differential diagnosis of gastric carcinoma.

Indefinitely Demonstrable Duodenal Ulcer—In the case of the
indefinitely demonstrable ulcer of the duodenum, the problem which
confronts the consultants is that the patient has a painful dyspepsia
of the duodenal ulcer type, a ‘ deep tender spot’ over his duodenum,
radiologically a deformity of his duodenal bulb, and yet he has no
definite ulcer niche which can be demonstrated.

Although these duodenal-ulcer-like manifestations may be due
to a small undemonstrable duodenal ulcer, they can be caused by
duodenitis, which we know can mimic the symptoms of duodenal
ulcer and cause a duodenal deformity as a result of a muscular spasm.
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Consequently the clinical and X-ray distinction between duodenal
ulcer and duodenitis comes up for discussion.

Duodenitis has the same cause as duodenal ulcer, that is, high
acidity ; and it usually gives rise to the same clinical symptoms. A
localized © deep tender spot’ may be present as a result of a duodenal
erosion which has formed on the basis of the duodenitis. Usually,
however, a general duodenal tenderness is found. A duodenitis
may show a pseudo-niche (Fig. 172, from Cordiner and Calthrop?),
and even, too, a small duodenal
ulcer. However, as far as the
surgeon 1s concerned, a duodenal
ulcer which demands surgical
treatment should be clearly demon-
strable by X rays. If therefore the
radiological diagnosis is only
‘ suspected ’ duodenal ulcer, it is
better surgical judgement to agree
that the physician should take over
the treatment of such cases, except
perhaps where the patient is suffer-
ing from alarming attacks of
melzna. .y : .

Thus the problem of the the cﬁelfi}mliz;':f_ ﬁidfugggé’falscli‘é“éﬁi

. . to duodenitis. A pseudo-niche (shown
indefinite ulcer of the duodenum by arrows) is seen in profile on the

1 posterior wall. X, Pylorus.
and the ql‘lf‘:stl(‘)n of the presence (Cordiner and Calthrop. From the
of duodenitis is not a very real “ British Journal of Surgery’.)

one for the surgeon.

3. Reflex Dyspepsia.—In a case of painful dyspepsia in which
the ‘ deep tender point’ corresponds neither to the stomach nor to
the duodenum, the question of the presence of a reflex dyspepsia
arises. 'The clinical question must then be discussed to ascertain if
there are manifestations of gall-bladder, appendiceal, pancreatic,
intestinal, colonic, or renal disease.

Here again the correlation of essential points in the history with
essential points in the radiological findings will probably establish
the diagnosis. By utilizing the various X-ray methods, an attempt
must be made to localize the gall-bladder and the appendix. The
situation of the ¢ deep tender spot’ must then be compared with the
position of these organs. Their exact radiographic localization is
always important, for the following reasons: The gall-bladder may
be abnormally situated, and be as low as the usual level of the
appendix, and what is regarded as an appendicitic may really be a
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cholecystic ‘ deep tender spot’. On the other hand, the appendix
may be undescended, and be situated as high as the usual level of the
gall-bladder, and what is regarded as a cholecystic ‘ deep tender spot’
may actually be due to tenderness of a highly placed, inflamed
appendix. This information—the position of the appendix and the
gall-bladder—is important to the surgeon not only from a diagnostic

Ulcer of
" lesser cuxve.

Fig. 173.—Diagram showing the typical positions of the various ‘deep tender spots’.

but also from an operative point of view, for it tells him where to
place his incision and therefore how to make the operation easy.

Fig. 173 shows the typical positions of the various ‘ deep tender
spots .

4. Gastritis or Intrinsic Neuromuscular Disorder.—If in the
investigation of a case of painful dyspepsia with a definite ‘ deep
tender spot’, or with diffuse tenderness, neither chronic gastric or
duodenal ulcer nor reflex dyspepsia can be demonstrated, then it
becomes a question in the discussion with the physician whether or
not the painful dyspepsia is due to either of the following : (a) that
form of gastritis described by some as ‘ulcer gastritis’, and by
Konjetzny and others as a definite entity; or (b) an intrinsic painful
neuromuscular disorder of the stomach.

In regard to gastritis, I am not able to say from my own experi-
ence that the form of gastritis described by Konjetzny occurs as
frequently in patients in Australia as it does in Central Europe.
I have, however, seen many cases of painful dyspepsia of the gastric
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ulcer type with rather diffuse tenderness over the stomach. These
cases have come under notice because they have been diagnosed as
gastric ulcer. At operation I found a gastritis but no ulcer. Some
of these cases have come to my clinic many years later with definite
gastric ulcer. There is therefore in my opinion a form of gastritis,
precedent to gastric ulcer, which gives symptoms and signs like those
of gastric ulcer.

In regard to intrinsic painful neuromuscular disorder of the stomach,
this condition may be associated with diffuse sensitiveness in the
epigastrium. Stigmata indicating instability of the nervous system
or a gastric diathesis of the vagal type may be found to support a
diagnosis of the condition. However, a diagnosis of neuromuscular
disorder is a dangerous one to make in a case of a painful dyspepsia,
and should only be made when it is possible to keep the patient under
observation. Such a diagnosis may satisfy the physician’s or the
surgeon’s conscience and prevent his continuing the investigation ;
for it is not uncommon to find that signs of organic disease, such as
carcinoma, too early to be obvious when the diagnosis of neuro-
muscular disorder was made, are found at a subsequent radiological
examination (see Chapter XXVII).

REFERENCE
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CHAPTER XXIX

RADIO-SURGICAL PROBLEMS IN THE DIAGNOSIS OF
DYSPEPSIA OF MALIGNANT OR SUPPOSEDLY
MALIGNANT ORIGIN

Group 5—PAINFUL DYSPEPSIA WITHOUT A ‘DEEP
TENDER SPOT?

THE discussion in regard to the radio-surgical problems in the
diagnosis of a dyspepsia of malignant or supposedly malignant origin
will not be concerned so much with those frankly malignant mani-
festations which as a rule are so easy to recognize by X rays.
It will be concerned more with those forms of dyspepsia produced
by certain forms of inflammatory disease which resemble the dyspeptic
syndromes caused by malignancy, with those obscure forms of
malignant disease the X-ray characteristics of which are not well
recognized, and with those equivocal filling defects which constitute
radio-surgical problems.

INFLAMMATORY CONDITIONS RESEMBLING MALIGNANCY

Of the inflammatory diseases which give a clinical dyspeptic
picture like that of a malignant stomach, the most important are
old penetrating ulcer of the posterior gastric wall, and old penetrating
chronic ulcer of the posterior duodenal wall.

Ulcer of the Posterior Gastric Wall.—In the investigation of
a case of painful dyspepsia, in which no ‘deep tender spot’ can
be felt, the natural conclusion based on clinical grounds (see p. 139
on ‘ Penetrating Ulcer’) would be that the case was one of gastric
carcinoma. In such a case it frequently happens that a gastric
carcinoma cannot be demonstrated.

The surgeon may then suggest that attention should be focused
on the posterior wall of the stomach or of the duodenum, because
in these situations a chronic ulcer may not give rise to a ‘deep
tender spot’, and because it may give rise to a carcinoma-like
syndrome which comprises a moderate grade of gastric-ulcer-like
painful dyspepsia, recurrent small haematemeses and melenas, hypo-
chlorhydria, some X-ray deformation, and delay in gastric emptying.
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In the case of such a problem attention must be concentrated
on lateral and oblique views, for this is the best way to demonstrate
chronic ulcer in that situation.

Ulcer of the Posterior Duodenal Wall.—A dyspepsia, not
necessarily painful, an intense acidity, attacks of mel®na, and a

Fig. 174.—Posterior wall ulcer penetrating into pancreas. A, Eun face view.

I, Anterior wall uleer. 2, Penetrating ulcer on posterior wall, showing accessory

pocket and divergence of mucosal folds. B, Profile view of niches, V-shaped

deformity of posterior wall with niche. Cap foreshortened in this view on account
of fixation. X, Pylorus.

(Cordiner and Calthrop. From the < British Journal of Surgery’.)

periodicity in such manifestations form the syndrome of ulcer of
the posterior wall of the duodenum—a syndrome unlike that of
carcinoma.

A ‘ deep tender spot’ may not be obvious, although occasionally
it is found. X-ray examination, too, may at first sight give little
evidence of ulcer. Oblique views may, however, give an indication
of its existence; but in some cases its presence can only be
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inferred from deformation of the duodenal wall, the result of
cicatricial contraction and muscular spasm. Fig. 174 (Cordiner and
Calthrop!) shows the X-ray characteristics of an ulcer of the posterior
duodenal wall.

OBsCURE FOoRMS OF MALIGNANT DISEASE

Invasive Gastric Carcinoma.—The investigation of a case of
painful dyspepsia without a ‘ deep tender spot’ has now arrived
at a stage where any atypical
chronic gastric or duodenal
ulcer has been excluded. And
it may be taken for granted
that the common type of carci-
noma would have been found.
The whole of the stomach
should now be painstakingly
examined in order to exclude
any early stage of that invasive
plaque-like type of fibro-
cancerous gastric carcinoma
which might easily pass un-
noticed unless the radiographer
had its possible presence
prominently before him.
In its early stages, this
condition sometimes gives rise
e T S e fine 1o @ painful dyspepsia similar
for the spasm of ulcer. to that of gastric ulcer. It
also produces such slight and
such sharp-edged deformities in the X-ray contours of the stomach
that it 1s difficult to detect radiographically.

This form of carcinoma not uncommonly starts in the pre-
pyloric part of the stomach, or in the gastric canal (Magenstrasse).
Fig. 175 i1s a radiograph which illustrates the type. It shows a
prepyloric sharp-edged filling defect which in its early stages was
regarded as the spasm associated with a small prepyloric ulcer. The
clinical manifestations arising in this case of local invasive fibro-
cancerous type of carcinoma were so like those from a gastric ulcer
that they were regarded by a consulting physician as being caused
by that condition. The X-ray appearances were regarded by the
radiologist also as a result of a spasm associated with a small ulcer.
The diagnosis was therefore gastric ulcer, and the patient was treated
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for gastric ulcer for eight months without any doubt arising as to the
correctness of the diagnosis.

In Fig. 175, taken nine months after the first radiographs
(which were not good enough to reproduce), the edges in the density
of the barium emulsion are still somewhat sharply defined. In the
first radiographs the deformity was very slight and its edges were
sharp and uniformly dense.

EquivocaL FiLLING DEFECTS IN THE BobY OF THE STOMACH

The Ordinary Type of Filling Defect.—As a general rule
the radiologist experiences no difficulty in detecting a carcmoma of
the stomach where it forms a definite filling defect
recognizable not only by the defect caused by the
tumour, but also by the contracting invasive infiltra-
tion with which it is associated. Even when gastric
carcinoma takes the form of a definite papilloma-like

tumour, it is usually accompanied by more or less

invasive infiltration, which becomes obvious in the ,
barium-filled stomach by contraction and deformity of é[
the gastric wall in the neighbour- 7
hood of the tumour; and even 4
when this papilloma-like carcino- //
matous tumour is small, or is ///
hidden on the posterior wall, and ///’//
therefore in danger of being K
missed as a filling defect, the /'lf
effects of some invasive infiltra- =
tion of the gastric wall—deformity, g
rigidity, interference with peri- o (6o

stalsis—generally make it readily
izabl Fig. 176.—Tvpe of wooden spoon
recognzable. (used by Howdek) for use in front of

Flg‘ 152 (P 235) is a radio- the X-ray screen.
graph which exemplifies this
papillomatous type of carcinoma of the stomach, and shows the
typical filling defect. It also shows the contraction that results from
a certain amount of invasive infiltration of the gastric wall surrounding
the base of the tumour.

Papilloma-like Carcinoma without Obvious Infiltration.—
When the papilloma-like tumour exhibits no invasive tendencies,
as sometimes happens, and therefore does not diminish the size of
the stomach by contracting its wall, and does not interfere with peri-
staltic function, any filling defect caused by the tumour may not
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show up in the dense shadow of the barium-filled stomach. If,
in addition to this, a tumour of this nature lies on the anterior or the
posterior wall, and thus
comes within the shadow
of the barium-filled stomach,
it may be very difficult to
detect. It is in such a type
of tumour that pressure
applied to the stomach
during the X-ray screen
examination, with a wooden
spoon or with the hand, or
with Berg’s technique—
‘dosed compression '—will
demonstrate it as a defect.
Figs. 176, 177 illustrate the
.. o . character and use of a
Fig. 197.—-Drawing of a fluoroscopic image .
obtained while the wooden spoon exerts pressure, wooden spoon suitable for

to demonstrate a small carcinoma of the stomach :
which would otherwise be radiologically invisible. this purpose.

PrepyLORICc EqQuivocaL FiLLING DEFECTS

There are certain types of prepyloric equivocal filling defects
the nature of which may present a diagnostic problem. They may
be caused by the following conditions: (1) Very local invasive
carcinoma (cancer en plaque); (2) Prepyloric carcinomatous ulcer ;
(3) Malignant prepyloric defects; (4) Prepyloric filling defects due
to syphilis; (5) Juxtapyloric small chronic ulcer; (6) Antral
gastritis ; (7) Non-pathological prepyloric filling defects.

1. Highly Invasive Carcinoma (Cancer en Plaque).—Under
the heading of localized invasive carcinoma (p. 250), I have touched
on the difficulty of making a diagnosis in the early stages of
that invasive type of carcinoma called linitis plastica, the so-called
carcinomatous fibromatosis. The condition must, however, be again
briefly considered here in relation to equivocal prepyloric filling
defects. This highly invasive form of carcinoma spreads in the coat
of the gastric wall and produces a thickening, hardening, and contrac-
tion. It does not give rise to tumour formation, and therefore there
is no filling defect. Its presence in the barium-filled stomach is only
evident by a sharp-edged, often slight, deformation of the normal
contours of the stomach ; and when it occurs in the prepyloric region,
the equivocal filling defect which it causes is particularly difficult to
recognize.
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A concrete example of this problem is the following :—

A patient suffering from a painful dyspepsia like that of gastric ulcer
was radiologically investigated. A clinical diagnosis of prepyloric ulcer
had been made ; his free acid was normal, and his general health was good.

A radiograph (seen in Fig. 160, p. 249) showed a sharp-edged pre-
pyloric alteration in the contour of the stomach. The radiologist regarded
this as the muscular spasm which is found associated with chronic ulcer,
and thought that it was caused by a prepyloric ulcer which was too small
to be visualized.

Operation revealed a small invasive carcinoma limited to the prepyloric
portion of the stomach.

I know quite well that not all radiologists, for some are more
expert than others, would make a diagnosis of prepyloric ulcer in
this case. But there are—and I have seen them—still more equivocal
types of prepyloric invasive carcinomas, and this example, although it
exemplifies a rather gross mistake, is useful as a pointed illustration.
The radiologist finds great difficulty in making a diagnosis in these
localized prepyloric malignancies. He obtains very little help from
his consultative physician and surgeon, because these slow-growing
fibrocarcinomatous conditions do not produce a clinically recognizable
painful dyspepsia, or always occult blood in the faces, or a palpable
tumour ; and he obtains little help from his radiographic screen
because they produce little recognizable diminution of the size of the
stomach—in their early stages, at any rate.

2. Prepyloric Carcinomatous Ulcer.—A prepyloric carcinoma-
tous ulcer of the posterior wall can cause rather a curious equivocal
prepyloric filling defect. Fortunately, however, this condition is
rare.

Fig. 82 (p. 150) shows a radiograph of a prepyloric filling defect
found in a patient who appeared to be healthy and who gave few
clinical symptoms suggestive of carcinoma. At operation, it was
found that a carcinomatous ulcer had caused the defect. Fig. 8o
(p. 148) shows the position of the ulcer and its type. It was a
sharply defined malignant ulcer, with no macroscopical evidence what-
ever of permeation or dissemination, but with its base very definitely
infiltrated. It was almost indistinguishable from innocent ulcer.

As will be seen from the radiograph, there is no sign of the very
definite crater shown in the sketch. The X-ray evidence is only
that of a deforming prepyloric lesion.

3. Malignant Prepyloric Defects.—Early and small malignant
growths may cause filling defects in the prepyloric region which
because of their smallness are difficult to distinguish from prepyloric
spastic disturbances or sphincteric hypertrophy.
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Fig. 178.—Small annular carcinoma of the prepyloric end of the stomach.
(Balfour and Eustermann.)

Fig. 179.—Prepyloric malignancy.
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Fig. 178, taken from Balfour and Eustermann’s book,? shows this
type of small prepyloric filling defect caused by an early malignancy.
In Fig. 179 is seen a radiograph of a definite type of prepyloric
malignancy, which can be compared with Fig. 178. The patient
had for twelve months symptoms definitely indicative of cancer.
The growth was of the invasive type, with very little tumour formation.
The stomach was dilated and hypertrophied. It is in the early stage

Fig. 180.—Definite prepyloric filling defect.

of such a growth (twelve months previously) that the recognition of
the filling defect should be made.

Fig. 180 illustrates a case which had progressive dyspeptic
symptoms and not a great deal of dilatation of the stomach, and
in which it was clinically difficult to say whether the man was
suffering from a malignancy or not. The radiograph shows an
advanced prepyloric filling defect. Operation disclosed a highly
invasive small carcinoma with permeating nodules spreading from
it in all directions.

4. Prepyloric Filling Defects due to Syphilis.—Syphilis, when
it occurs in the prepyloric part of the stomach—though it does so

A.T. 18
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rarely—causes an indefinite filling deformity which adds to the diffi-
culties of the radiographic diagnosis of this region. It can produce
prepyloric distortion, as seen in Figs. 181, 182.

Fig. 181.—lxtensive syphilis Fig. 182.—Syphilis of the pre-
of the stomach. pyloric end of the stomach.
(Balfour and Eustermann.)

5. Juxtapyloric Small Chronic Ulcer.—A juxtapyloric ulcer
will often cause a curiously extensive prepyloric filling defect, which
may be mistaken for one of prepyloric carcinoma. The sharp-
edged deformity of the defect, which is caused by spasm, is almost
indistinguishable from that caused by invasive prepyloric carcinoma.
The following case-history is an example :—

The patient suffered from a severe epigastric pain, which came on
suddenly after meals. The taking of food would ease the pain, but
in a little while it would return, and sometimes would persist through-
out the whole of a night. His epigastrium was diffusely tender and
very rigid. Operation showed a small chronic ulcer, situated close to
the posterior edge of the pyloric orifice. Fig. 183 shows the filling defect
in this case.

Fig. 184 shows not only the filling defect caused by the muscular
spasm of prepyloric ulcer, but also the niche of the very small ulcer
which gave rise to the spasm.

A juxtapyloric ulcer on the duodenal side of the pylorus may
cause a curious prepyloric filling defect. In Fig. 185 can be seen
a very definite constant prepyloric deformation which could quite
well be mistaken for that of an invasive carcinoma. This defect was
found in a case of a large ulcer of the posterior wall of the duodenum,
which had penetrated into the pancreas.

At operation the prepyloric part of the stomach was found to
be perfectly normal.
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Fig. 183.—Ulcar of the posterior lip of Fig. 184.—Gastric ulcer in the pyloric
the pylorus, sliowing a filling defect which segment with some spasm of stomach.
for a time was regarded as a filling defect of A, Ulcer; B, Filling defect due to spasm.
carcinoma. Note that its edges are sharply {Balfour and Eustermann

defined, but it is a large defect, to be
accounted for by muscular spasin.

Fig. 185.—A, Fixed prepyloric spasm of Fig. 186.—Prepyloric distortion caused
the prepyloric part of the stomach; 8, Very by antral gastritis.
large penetrating ulcer of the posterior duo- (Wanke.)
denal wall.

(By courtesy of Dr. John O’ Sullivan.}
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6. Antral Gastritis.—Prepyloric distortion can also be caused
by a chronic gastritis—the chronic antral gastritis of Konjetzny.
In this condition, which involves only the pyloric part of the
stomach, the prepyloric part may become pinched into a narrow
isthmus with sharp edges about one inch long, as shown in Fig. 186,
taken from Wanke.?

The patient to whom Fig. 186 refers was a man, aged 37. For four
vears he had suffered from a periodical repetition of * stomach trouble”.

Fig. 187.—Prepyloric filling defect.

He had a feeling of pressure in the epigastrium one or two hours after meals.
He had much eructation, and during the latter months of his history almost
daily vomiting. In recent months he had lost 19 Ib. in weight. On exam-
ination he had tenderness in the epigastrium. Occult blood was found in
the stool. Test breakfast showed anacidity.

The operation disclosed a peculiar plastic thickening of the stomach
wall in the pyloric region.

7. Non-pathological Prepyloric Filling Defects.—Prepyloric
filling defects similar to and almost indistinguishable from those
of prepyloric carcinoma are often found in the absence of any
pathological lesion demonstrable at operation.

The following types exemplify these defects :—

Presphincteric Prepyloric Filling Defects.—There is a prepyloric
defect which is probably due to abnormal distribution of sympa-
thetically innervated prepyloric muscle-fibres. In the presphincteric
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region of most hollow organs there is developed a fan of muscle-
fibres, and these are supposed to be sympathetically innervated
like the fibres in the sphincter itself. This fan of muscle-fibres
varies in different animals, and I believe is more or less developed
according to the particular hollow organ. 1 also believe, from my
own clinical observations, that in man these presphincteric fibres
are highly developed in some individual cases; and that where they
are so developed they give rise to a type of prepyloric filling defect
which is very like that of an early carcinoma.

Fig. 188.—Same filling defect as in Fig. 187, taken five years later.

In the following case, the radiological problem which arose
is a good example of the difficulty in diagnosis which can occur in
regard to this type of filling defect :—

A patient complained of a mild dyspepsia. He was sent by his physician
for an X-ray examination. The radiologist gave an X-ray report, the tenor
of which was that he thought that the stomach showed a prepyloric filling
defect, through which the peristaltic waves did not pass, and a filling defect
which he felt was caused by an early prepyloric carcinoma. Fig. 188 shows
this radiograph. The defect was constant. Fortunately the patient had
had a radiograph taken five years previously (Fig. 187), and when the two
were compared it was found that the filling defect was almost exactly the
same in the earlier radiograph. The patient was thus saved an unnecessary
exploratory operation. Years later he was well.

Fig. 189 also shows this type of equivocal prepyloric defect
(indicated by arrows). Note that the radiograph is a double exposure,
and that the prepyloric filling defect is very sharp, showing its fixity.
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In this case the patient was found at operation to have gall-stone
disease. The prepyloric part of the stomach and the sphincter
were somewhat hypertrophied.

The following somewhat similar case presented the same
difficulty. The patient, who had been ill for a month suffering
from difficulty in getting his bowels open, one or two vomiting

Fig. 189.—Equivocal prepyloric defect. Fig. 190.—Persistent filling defect in
At operation the patient was found to have prepyloric region.
gall-stone disease. The prepyloric part of
the stomach and the sphincter were some-

what hypertrophied.
(By courtesy of Dr. John O'Sullivan.)

attacks, and a certain amount of loss of energy, was sent to the
radiologist for examination. The radiologist reported that the radio-
graph of the stomach showed a persistent filling defect in the
prepyloric region (Fig. 1go). The patient was explored, but no
pathological condition was found in the region of the prepylorus,
and no hypertrophied sphincter. This condition, too, is likely to
have been a defect in the filling of the presphincteric region caused
by an abnormal distribution of the sympathetically innervated muscle
in the vicinity of the sphincter.

Hypertrophy of the Pyloric Muscle—An unpathological pre-
pyloric filling defect can also be caused by hypertrophy of the
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pyloric muscle, and this condition is another factor causing con-
fusion in a radiological diagnosis in the prepyloric region. In adults
this hypertrophy produces a concentric prepyloric defect, the pyloric

Fig. 191.—Simple hypertrophy of the pylorus, showing concavity of bulbar base.
(Balfour and Eustermanmn.)

canal being narrowed and elongated, and either straightened or
curved upwards.

Kirklin (Balfour and Eustermann?) shows that, in hypertrophy of
the pyloric muscle, two common X-ray signs are present. The first

Fig. 192.—Simple hypertrophy of pyloric muscle, showing semilunar defect in
lower border of pyloric canal. (Balfour and Eustermann.)

sign is that the normally flat, bulbar base is concave, the concavity
evidently being produced by a partial invagination of the hyper-
trophied muscle into the bulb (Fig. 191). 'The second sign is
that near the middle of the pyloric canal and on its lower border
is a depression, appearing as either a narrow slit or a semilunar
duct defect (Fig. 192). '
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The following case-record is a good example of this type of
unpathological prepyloric filling defect.

Fig. 193.—Filling defect (indicated by arrows) caused by hypertrophied
sphincter. (Bv courtesy of Drs. Stuart Cowen and F. Stephens.)

Fig. 193 is a radiograph taken from a man who complained of
indigestion. He consulted Dr. Stuart Cowen, who, regarding some points
in the dyspepsia history as suggestive of
early carcinoma of the stomach referred
him for an X-ray examination. The radio-
logist reported a persistent prepyloric
filling defect, probably caused by carci-
noma. Arrows in Fig. 193 indicate
the defect caused by the hypertrophied
sphincter.

At operation a very large hyper-
trophied sphincter was found. The
width of the actual sphincter was about
three-quarters of an inch. It had the
appearance of a middle-grade hyper-
trophic stenosis of the pylorus.

Defect due to a Gall-bladder
Tumour—Fig. 194 shows a filling
defect in the prepyloric region which
was caused by a gall-bladder tumour,
the latter being the result of an

Fig. 194.—Prepyloric defect due to _
gall-bladder; tummour.  (Kirschner.) enormous gall stone.
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MaL1GNANT ULcer oF THE FUNDUS OF THE STOMACH

As I have already pointed out (p. 149), malignancy of the
stomach not infrequently takes the form of a chronic ulcer which
is macroscopically almost indistinguishable from an innocent chronic
ulcer. The ulcer is sharply marked off from the surrounding gastric
wall, has no obvious proliferation in its vicinity, and is not associated,
at least in its early stages, with much contraction of the gastric wall.
The main differences, however, from an innocent chronic ulcer
are that it is much bigger; that its edges are shelving instead of
being undermined as in innocent chronic ulcer; and that its base
is hard and cartilaginous, and shows some evidence of contraction
and wrinkling on the peritoneal side of the ulcer.

When an ulcer of this description occurs in the fundus of the
stomach, as it did in the case illustrated in Figs. 81, 83, 142 (pp.
149, 150, 226), it is very difficult to detect radiologically.

Although Figs. 83 and 142 are excellent from a radiological
point of view, yet they show very little sign of this malignant ulcer,
except, perhaps, a slight distortion of the rugz in Fig. 142, and a
slight distortion of the line of the stomach in Fig. 83 ; signs seen
readily enough after the operation but not before.

These malignant ulcers, although somewhat excavated like
chronic ulcer, do not show the characteristic niche of the innocent
chronic ulcer. The reasons for this are: (1) because the niche
is not situated, as is that of the innocent ulcer, on the gastric canal,
and consequently tangential to the line of X-ray observation;
(z) because infiltration and contraction draw the base of the ulcer
to the barium-filled lumen of the stomach where it is not well seen ;
and (3) because its edges are shelving.

In regard to clinical characteristics, the surgeon and the physician
will be able to help the radiologist very little; for these malignant
ulcers cause only a mildly painful progressive dyspepsia, extending
over perhaps two years, with a very slow but rather progressive loss
of health, and very little alteration in the patient’s appearance.

THE CHRONIC INNOCENT ULCER WHICH BECOMES MALIGNANT

In 5 to 6 per cent of cases an innocent ulcer becomes malignant.
The disappearance of the pain, and the loss of the ‘deep tender
spot’, both of them typical of the florid innocent chronic ulcer, are
warning signs of malignant degeneration of a chronic ulcer. These
alterations in the manifestations are especially significant if at the
same time the patient’s general health begins to depreciate instead of
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to improve, as it should if these alterations were due to the cure
of the ulcer. They are additionally significant if a constant dull
pain (the pain of carcinoma) again appears and nausea after food
becomes a feature of the dyspeptic syndrome.

When a chronic ulcer becomes malignant, the radiograph shows
the lesser-curvature side of any associated hour-glass contraction
migrating towards the centre of the stomach, so that the isthmus of
the hour-glass, which was previously on the lesser curvature, now
appears to be situated more in the axis of the stomach. The base
of the ulcer then comes to lie inside what should be the normal line
of the lesser curvature. The ulcer also loses its sharp, excavated
niche appearance, because its edges become shelved. Furthermore,
palpation of the barium-filled stomach under the screen may show
that it is more difficult to displace the barium in the vicinity of the
ulcer : evidence that the gastric wall in the neighbourhood is rigid—
the rigidity of infiltration.

PrRONOUNCED PYLORIC OR DUODENAL STENOSIS

In the radiological diagnosis of the cause of a high-grade pyloric
stenosis, the surgeon will always be interested. He will want to
know whether the obstructing cause is the scar of a healed ulcer;
the scar of a healed ulcer becoming malignant ; or a scirrhous growth,
often so slow-growing and so invasive that it is difficult to distinguish
from an ulcer scar.

In the radiological diagnosis of low grades of pyloric stenosis,
too, that is, in cases of mild obstruction, the surgeon will also be
concerned. He will be on the look-out for the early stage of a
prepyloric malignancy, or the beginning of organic stenosis in the
case of ulcer.

In cases of high-grade pyloric stenosis, the clinical, the radio-
logical, and the biochemical diagnoses may be equivocal: clinically,
there may be an unrecognizable painless dyspepsia, no tumour, and,
in the early stages, no constitutional evidence of malignancy ; radio-
logically, the scirrhus may be so small that no filling defect may be
obvious; biochemically, hydrochloric acid may be absent in all
forms of pyloric stenosis. Therefore the culminating point in the
diagnosis will be the comparison and correlation of the clinical,
radiological, and biochemical findings—a consultation in front of
the screen between surgeon, physician, and radiologist.

Fig. 195 is a radiograph in a case of pyloric stenosis following
the scar of an old ulcer; and in this no filling defect in the pyloric
region can be seen. [Fig. 196 is a radiograph in a case of duodenal
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Iig. 195.—Pyloric stenosis following the scar of prepyloric ulcer. Note
the bulbous end and the absence of a prepyloric filling defect.

Fig. 196.—Duodenal stenosis following the scar of an old ulcer.

283
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stenosis following the scar of an old ulcer. It will be seen that
the radiological diagnosis of duodenal stenosis arising from the
scar of duodenal ulcer may be almost indistinguishable from that of
pyloric stenosis.

The distinction is important, because if a diagnosis can be
made, a malignant condition can be excluded. On p. 165 the
particulars are given of a case of duodenal stenosis in which there
was enormous dilatation of the stomach (Figs. 95, ¢6). This in
itself was sufficient to indicate that the stenosis could not be caused
by a malignant pylorus; for the patient would, in most cases, have
died from the effects of the growth before the stomach could attain
such a degree of dilatation.

In most cases of pyloric or duodenal stenosis the radiological
diagnosis will be in doubt. When such doubt arises in the consulta-
tion with the surgeon and physician the following questions will suggest
themselves :—

1. Has there been any clinical evidence of a prepyloric or posterior
wall duodenal ulcer ? Such evidence may of course be years back
and would be a history of a previous painful dyspepsia. If it is
present it suggests that the stenosis is caused by the contracting
scar of chronic ulcer.

2. What is the exact duration of the symptoms of pyloric stenosis,
and how does this duration compare with the size of the stomach,
as determined by X rays? In other words, what was the rate of
the development of the pyloric stenosis ? A very large stomach and
a long history suggest innocency, for in the case of a carcinomatous
pyloric obstruction the patient does not live long enough for a very
large stomach to develop.

3. Is the constitutional disturbance due to nutritional loss only,
or is it due to nutritional loss accompanied by a carcinomatous
toxeemia ? The patient with innocent stenosis has a starved appear-
ance ; but with malignant stenosis he has a starved and cachectic
appearance.

4. When the barium in the stomach is ‘hand-pushed’ into
the obstructed region, is the filling defect more than would
be caused by an ulcer-scar—that is, is it the result of a scirrhous
growth ?

5. What is the rate of emptying compared with the power of
the gastric muscle? Even a six-hour emptying time, if found
in conjunction with a powerfully acting muscle, may indicate an
early stage of organic pyloric stenosis—perhaps an early stage of
carcinoma.
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UnvusvAl. TUMOURS OF THE STOMACH

If the radiological diagnosis up to the present stage has been fruit-
less, the surgeon must help to clear up the radiological situation by,
as it were, a surgical drag-net: he must consider all the unusual
pathological conditions which can occur in the stomach. These are
as follows : (a) Sarcoma; (b) Adenoma; (c) Lipoma; (d) Myoma;
(e) Polyposis.

Sarcoma.—As a rule, a sarcoma of the stomach, where its surface
impinges on the lumen, shows an excavated ulcer with undermined

Fig. 197.—Sarcoma of the lesser Fig. 198.—Illustrative sketch of the
curvature. Arrows point to the sarcoma. radiograph in Fig. 197. A, Ulcer; B8,
The arrows marked A point to the Sarcoma.

position of the ulcer.

edges. Actually, many cases of sarcoma of the stomach have been
diagnosed under X rays as chronic ulcer; for example:—

A patient complained of repeated attacks of hzmatemesis. These
bleedings were not associated with any painful dyspepsia. The patient
was young. A clinical diagnosis of acute ulcer was made. On X-ray
examination (Figs. 197, 198) the niche of an ulcer could be seen. It was
thought that this niche indicated a chronic peptic ulcer. The observation,
however, which could have been but was not made, was that, surrounding
the ulcer and in continuity with it, a lighter, regularly round shadow
appeared. 'This shadow was caused by the sarcoma, and in the light of
the operation findings was, of couse, easily identifiable.
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Operation revealed the fact that the niche was a shallow chronic ulcer
on that part of an orange-sized sarcoma which projected into the lumen
of the stomach.

Microscopical examination revealed the fact that the tumour was a
spindle-celled sarcoma.

Fig. 199.—Radiograph of very chronic Fig. 200.— Radiograph taken
fibrosarcoma. after barium wash in the same case
as Fig. 199.

(By courtesy of Dr. Cross.)

Fibrosarcoma.—

A deep niche was radiologically seen in a patient who suffered from
continual heematemesis. The size of the niche indicated that it was caused
by an ulcer about as large as a two-shilling piece.

Fig. 20r.—Intermittent pyloric stenosis from mucous membrane polyp in
stomach. (From the * Zentralblait fiir Chirurgee’.)

At operation, a large fibrosarcoma of the stomach, adherent to the
left lobe of the liver, was found, and on the surface of the tumour where
it projected into the stomach a very large deeply excavated ulcer was
situated. Microscopical examination showed that this was a fibrosarcoma.
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Benign Type of Neoplasm.—A very chronic fibrosarcoma (a
benign type) or an adenoma may show as a small filling defect
without any accompanying
deformity of the gastric wall.

Radiographs of this type of
fibrosarcoma are shown in Figs.
199, 200.

Myomas also show deeply
excavated ulcers with under-
mined edges where the tumour
impinges on the lumen of the
stomach.

A polyp may show as a filling
defect, and in addition it may
give rise to pyloric obstruction,
as shown in Figs. 201 (taken
from Hammesfahr?) and 202.

As a rule, it is unusual for
a negative shadow of an innocent
tumour, such as_a small myoma, Fig. 202.—Intermittent pyloric stenosis from
to be seen. If it is blg, it may mucous membrane polyp in stomach.
show as a filling defect. Usually
the bleeding and the X-ray niche draw attention to a gastric con-
dition, and these manifestations lead to an erroneous diagnosis of
chronic peptic ulcer. Generally, too, these benign gastric conditions
give rise to only the mildest painless dyspepsia, and thus clinically
there is very little to focus the radiologist’s attention on them.
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CHAPTER XXX

THE' SURGEON’S SECOND POINT OF VIEW:
THE SURGERY OF THE LESION

From a diagnostic point of view the consultation will now have finished.
The interest of the surgeon, however, will not yet have ceased. If
a surgical lesion has been discovered in this consultation with the
physician and the radiologist, the surgeon must study on the X-ray
screen the pathology of the lesion with a view to its treatment.

Chronic Gastric and Duodenal Ulcer.—In the case of chronic
peptic ulcer he must study this condition on the screen to see
whether it is possible to treat it medically. He should compare
the condition of the ulcer with the patient’s clinical history, and with
the amount and kind of medical treatment which has been carried
out. The type of ulcer and its response to treatment should enable
him to say whether it ought to be treated surgically.

Having decided that undoubtedly the lesion requires operation,
the surgeon should study on the screen the difficulties and dangers
in regard to its removal. In the case of a penetrating gastric ulcer,
for example, it often happens that more useful knowledge in this
respect can be obtained from the screen than at the operation table.

In chronic gastric ulcer questions like the following will crop up:

Is the ulcer so chronic that it will have to be resected ? If this
is necessary, should a partial gastrectomy be performed ? * Or would
a local resection and gastro-enterostomy do? The answer to all
these questions lies on the screen. The exact situation of the ulcer;
evidence of great chronicity or of doubtful malignant degeneration ;
the presence of complications such as hour-glass, pyloric stenosis,
etc.—all these indicate a partial gastrectomy.

Is the ulcer curable by a gastro-enterostomy ? If the answer is
in the affirmative, the screen will show the associated gastric physio-
logical conditions—the gastric tone, the exact gastric emptying time,
and so forth—all knowledge which is essential for the proper physio-
logical performance of a gastro-enterostomy.

Certainly, all this is a study in the X-ray shadows of disease,
but a surgeon well educated pathologically, and with this education
enriched by his operative experience in ‘living pathology’, will
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visualize to the last detail the whole operative problem. And what
is more important, he will consciously or subconsciously reflect and
plan, so that when he does operate it will be with preconceived
notions, and a successful operation will usually be the resuit.

In chronic duodenal ulcer, the question will arise whether a patient
in whom a diagnosis of indefinite duodenal ulcer has been made
should be operated on. A patient may have a painful dyspepsia of
the duodenal ulcer type, a ‘ deep tender spot’ over his duodenum,
a deformity of his duodenal bulb, yet he may not have a duodenal
ulcer. The only X-ray sign which is pathognomonic of duodenal
ulcer is the demonstration of the niche. Consequently, from the
surgeon’s point of view, where a case displays all the symptoms of
duodenal ulcer, has a ‘ deep tender spot’, but has no demonstrable
niche, unless the patient is suffering from alarming attacks of
hematemesis he had better be left to the care of the physician. A
duodenal ulcer which requires surgical treatment should be clearly
demonstrable by X rays.

A deeply penetrating duodenal ulcer on the posterior wall nearly
always requires operation.

The Operability of Gastric Carcinoma.—There is another aspect
of a surgical problem which the surgeon should inquire into at the
X-ray examination, and that is the question of the operability of
a carcinoma of the stomach.

In front of the screen is the place where it is often possible to
say quite definitely that a patient suffering from gastric carcinoma
should not be operated on. Many cases are unnecessarily operated
upon when a more careful X-ray examination by the surgeon, in
consultation with the radiologist and the physician, would disallow
operation, and thus the patient would be saved suffering and might
not lose the few months of life remaining to him.

In invasive carcinoma, even if only a small amount of stomach is
involved, the case is often inoperable, for the edge of this type of
carcinoma extends far beyond what appears to be the edge on the
screen. Furthermore, such a type of carcinoma spreads rapidly
in the peritoneum in the immediate vicinity of the growth. A wide
involvement by this flat, fibromatosis type of carcinoma is certainly
inoperable.

On the other hand, a growth with a marked filling defect,
without much contraction of the adjoining gastric wall—the papil-
lomatous type of growth—no matter where it is or how big it is,
is often operable. For example, Fig. 152 (p. 235) shows a very local
form of growth, without a great deal of X-ray evidence of invasive

A.T. 19
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infiltration round its base. Such a case is an operable type of
carcinoma.

Fig. 203 1s a radiograph of a case in which a large palpable
tumour could be felt, and from a clinical point of view the case was
regarded as inoperable. The radiograph, however, shows a rather
local filling defect, without much evidence of an invasive phenomenon.
The case was quite easily operable.

Fig. 203.—Large filling defect in the middle of the stomach, caused by a large
fungating tvpe of carcinoma. The tumonr was mostly of the papillomatous type
and only mildly invasive. It was operable. (By courlesy of the Melbourne
Radiological Clinic.)

Fig. 154 (p. 236) shows a very large filling defect in the stomach,
again without much evidence of invasion. More than fifteen years
ago I performed a partial gastrectomy on this man, and he is still alive.

Between the extremes—a papillomatous carcinoma without
much invasive infiltration, and the invasive type without any tendency
to tumour formation—there are all grades and types. Each case,
therefore, as seen on the screen, should be judged on its merits.
It is surprising to see, when an effort is made by a surgeon to judge
the operability of gastric carcinoma in front of the X-ray screen, how
many cases it is possible to say are quite inoperable. On the other
hand, examination on the screen will often encourage the surgeon to
operate on a gastric carcinoma that clinically appears unpropitious in
its operative outlook.
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CHAPTER XXXI

CONSULTATION ON A CASE OF HEMATEMESIS
AND MELENA

A case of hzmatemesis and melena may be a problem for either
the surgeon or the physician. It is not until the cause of the bleeding
is clear that the question of its management—whether surgical or
medical—is solved, consequently, a consultation is almost a necessary
preliminary. Further, there is another important reason for surgical
consultation in the initial stages of a bleeding, because if an operation
should be necessary—and it often is—it should be carried out in the
first forty-eight hours. Thus the surgeon ought most frequently to
be confronted with a case of hzmatemesis in consultation, and it
will be discussed from that aspect.

Pre-consultation Treatment.—If the hazmorrhage is a severe
one, obvious by a progressive increase of the pulse-rate, pallor,
low hzmoglobin value, and deterioration of the general condition
of the patient, immediate treatment should be instituted while
waiting for consultation. Morphia should be administered, a
blood transfusion given, and followed by a continuous-drip blood
transfusion.

THE PROBLEMS CONFRONTING THE SURGEON

To the surgeon, three problems will be presented :—

1. Is it a case of bleeding which will require an emergency
operation—a bleeding from the erosion of a fairly large artery in
the base of a chronic ulcer ?

2. Is it a case of a surgical lesion in which surgical interference
is not required immediately, but in which operation may be necessary
when the patient has recovered from the effects of the bleeding ;
and is the immediate consultative function of the surgeon to make
a diagnosis and to give his advice and help in regard to stopping
the bleeding, counteracting the effects of the loss of blood, and
preparing the patient for a future operation ?

3. Is it a case in which the surgeon is called in because there
is a doubt whether the bleeding is due to a medical or a surgical
lesion ?
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1. Does the Patient Require an Emergency Operation?—If
a severe bleeding is coming from an erosion in a chronic ulcer an
urgent operation may be imperative. In this respect there are four
questions.

The first question is: Has the patient a chronic ulcer? A
previous history of typical gastric- or duodenal-ulcer painful dyspepsia
will be evidence of the presence of chronic ulcer. At the same time,
it should be remembered that chronic ulcer of the posterior duodenal
or gastric wall and some grades of chronic ulcer may give little
evidence of a previous painful dyspepsia. A history that the patient
has had an X-ray examination may enable definite evidence of a
chronic ulcer to be obtained.

The second question is : Is the bleeding coming from an arterial
erosion in the ulcer ? It may be accepted that the more chronic the
ulcer is, the more likely the bleeding is to be coming from an artery :
extensive fibrous ramparts are avascular and any bleeding is mostly
from an erosion. Therefore, a long history, especially if its later
stages show little periodicity and loss of the pain-free interval after
food, and evidence of much fibrosis such as pyloric, duodenal, or
gastric stenosis (from previous X-ray examination), suggests that the
bleeding is arterial. Further, bleeding that is profuse and progressive
and continues into the second day is likely to arise from an erosion.
If, too, in such circumstances the patient has had two or three
previous severe h@morrhages, this fact must be regarded as further
evidence of serious arterial bleeding.

The third question is : Will bleeding in these circumstances be
controlled by natural processes or treatment? The answer is: if,
on the second day, in spite of the continuous blood transfusion, the
patient’s haemoglobin is still going down, an emergency operation is
advisable—if not imperative. The surgeon must bear in mind that
all bleedings from a chronic ulcer are not from an erosion. In the
less chronic forms the bleeding is from inflammatory tissue or small
vessels and is controllable by medical methods of treatment. The
ulcer can then be more advantageously operated on when the patient
has recovered from the effects of the bleeding. However, judgement
to take such a risk in this respect will be perhaps guided by circum-
stances other than the actual bleeding. These comprise the opera-
bility of the patient apart from the ulcer condition; the danger of
moving the patient to obtain suitable hospital facilities ; dexterity of
the operator and his experience in gastric operations, for a short
skilful operation is the great essential for success in this emergency-
operation treatment of bleeding chronic peptic ulcer.
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The final question is: When should the emergency operation
be performed ? All authorities agree—Gordon-Taylor, Finsterer,
and others—and it is, too, the author’s conviction, that the operation
should be carried out within the first forty-eight hours or not at all.
In this respect it has been pointed out by G. A. Syme (personal
communication) that normal repair of tissue, after the extensive
operation usually necessary, will not readily take place unless the
patient has a reasonable amount of his own blood; that is,
reparative processes may not take place normally in patients who
have repeatedly bled and been transfused, no matter how satisfactory
the condition of the patient appears. The abdominal wound may
break down and the sutured gastric and intestinal tissues may fail
to unite.

2. If Operation is not Immediately Required, will it be
Necessary when the Patient has Recovered from the Effects of
the Bleeding ?—

Chronic Peptic Ulcer (Bleeding not from Arterial Erosion).—As
has just been pointed out, there will be some cases of bleeding from
chronic ulcer in which the necessity for an emergency operation will
be doubtful. But in such cases the hamorrhage is not alarming and
there will be no doubt what the surgeon should decide: he should
operate when the patient has recovered from the bleeding.

Latent Chronic, Subacute, and Acute Ulcer—The surgeon must
not forget that, although a patient may have had no previous history
of painful gastric- or duodenal-ulcer dyspepsia, he may still be bleeding
from peptic ulcer. He may have a low-grade chronic, a subacute, or
an acute gastric or duodenal ulcer, none of which may cause painful
symptoms. As a rule, these ulcers occur in young people whose
arteries are healthy and whose hamostatic functions are good, and
with medical treatment bleeding arising from them nearly always
gets better.

There are, however, a very small proportion of cases which
transfusion will not control and these may require an emergency
operation (see p. 296).

In this group, where operation is delayed till the patient
recovers, besides the bleeding from certain grades of peptic ulcer
which may or may not require an operation, there are other surgical
lesions which can cause bleeding but which practically never require
an emergency operation. They do, however, require operation when
the patient recovers.

The lesions which require such later operations are considered
in the following paragraphs.
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Papilloma.—This condition gives little indication of its presence.
Hzmorrhage is often the first symptom. Though severe it is usually
not alarming.

Carcinoma of the Stomach.—If the bleeding is from carcinoma
of the stomach, the patient presents the appearance of a malignant
subject. His illness will have a definite onset, and he will have a
history of a mildly painful dyspepsia, in which nausea and vomiting
are prominent features; and a history which is progressive in
character, and typical of carcinoma. He will also give evidence of
a definite onset of constitutional symptoms, such as loss of weight,
appetite, etc., and of constipation which will have got progressively
worse. Although his epigastrium may be rigid, it will not be tender ;
and other more obvious symptoms and signs of gastric carcinoma may
also be present.

Splenic Ancemia.—1f the bleeding is caused by splenic anzmia,
the enlarged spleen can easily be felt without disturbance to the
patient.

Sarcoma, Myoma, and Lipoma of the Stomach.—These conditions
are rare, and generally give rise to a painless bleeding, which as a
rule is not very severe. The bleeding generally comes from a
shallow ulcer on the surface of the growth, an ulcer which is usually
radiologically mistaken for chronic ulcer. These growths are not
commonly associated with a previous history of a definitely painful
dyspepsia. Thus radiologically there is evidence of chronic ulcer,
but clinically there is none. They can usually be easily felt (except
the lipoma). While they are rare conditions, they do occur more
frequently than is generally thought, and they require surgical treat-
ment after the patient gets better from the bleeding.

Fejunal Ulcer—There will of course be the typical symptoms
of jejunal ulcer following a gastro-enterostomy. A mel®na, however,
may take place from a jejunal ulcer without the patient having any
of the typical symptoms of jejunal ulcer; that is, without his com-
plaining of pain after meals and other dyspeptic manifestations.

Gastritis, Duodenitis, Fejumitis.—A hamatemesis may arise from
gastritis or duodenitis, or from a jejunitis following gastro-enterostomy.
The symptoms of these conditions may be similar to those of gastric,
duodenal, or jejunal ulcer, as the case may be (see p. 100). On the
other hand, a bad hzmatemesis may arise from these gastritis-like
conditions, and yet there may be only slight persistent dyspeptic
symptoms.

Such conditions are not always curable by medical measures,
and may ultimately require a partial gastrectomy.
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In the conditions just described, where the surgeon is of
opinion that operation will be necessary when the patient has
recovered from his bleeding, he will give advice, not only for imme-
diate treatment with the object of stopping further hemorrhage,
replacing the lost blood, and preventing a recurrence of the bleeding,
but also in regard to various ways of preparing the patient for
a future operation.

3. Is the Surgeon called in because there is Doubt whether
the Bleeding is due to a Medical or a Surgical Cause ? —In regard
to this third question which may arise in the case of a consultation
on a patient suffering from hzmatemesis or mel®na, the surgeon
must keep in his mind the fact that hzmatemesis or melena is
due to medical disease more often than to surgical disease. It is
therefore necessary for him to be conversant with those less obvious
medical conditions which cause gastric and duodenal bleeding, in
order that if he does express the opinion that the bleeding does not
require surgical treatment, he may check his diagnosis by identifying
the cause of the bleeding.

Profound hzmatemeses which do not require surgical treat-
ment occur under the following conditions :—

a. In very old people, probably caused by some degenerative
vascular condition in the stomach.

b. In patients with high blood-pressure and with an associated
congestive condition of the gastric wall; that is, in an incipient
heart failure.

¢. In renal insufficiency; or in the renal insufficiency which
is found associated with chronic heart failure.

d. In the congestive conditions of early cardiac failure before
the heart condition is recognized.

e. In mitral stenosis.

/- In leukeemic and anzmic states.

g. In cirrhosis of the liver, when profuse bleeding may occur
either as a result of the toxic spoiling of the mucous membrane, or
from a ruptured dilated esophageal varix.

h. Following operation on the abdomen where there has been
thrombosis of the gastric or duodenal veins.

i. Following operation for hernia where there has been a
thrombosis of the veins in an incarcerated piece of omentum, and
where this thrombosis has spread to veins in other parts of the
abdomen and finally involved gastric or duodenal veins.

k. Following operation for hydatid in which formalin has been
too lavishly used, and in which probably there has been some
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thrombosis of the omental veins or the veins in the vicinity of
the stomach.

I As the result of acute cholemia, when the clotting power
of the blood is interfered with and the gastric mucous membrane
is toxically spoilt.

From all the above conditions, most of which arise, as it were,
‘out of a clear sky —that is, give no previous history of dyspepsia—
it is necessary to distinguish certain surgical conditions with equivocal
manifestations. These conditions are: quasi-surgical lesions such
as acute gastric and acute duodenal ulcer; and a definite surgical
lesion—" silent * gastric carcinoma.

Acute Gastric Ulcer—Acute gastric ulcer may be the cause
of a heematemesis in a young person. It also is the immediate cause
of the bleeding in patients who are suffering from general disease,
such as anemia, leukeemia, renal or hepatic insufficiency, or who
have a focus of a portal or a systemic infection. The bleeding in
all these cases will be ‘silent’, that is, will not be preceded by any
definite painful dyspeptic pattern.

An acute ulcer usually has a cause, and if the surgeon makes
a diagnosis of this condition he must also try to come to some con-
clusion in regard to its cause: he must look for an infective focus,
—acute ulcer, we know, is often caused by infection; and he must
also look for signs of general disease.

In regard to the question of surgical treatment, acute ulcer
in a young person does not require a gastric operation ; nevertheless,
it may need one for the removal of an infective causative focus.

There 1s, however, one type of acute ulcer which may require
surgical treatment. This i1s the acute ulcer which forms on the scar
of a healed chronic ulcer, the acute ulcer which forms on a block of
fibrous tissue uncovered and unprotected by mucous membrane,
and therefore always at the mercy of the erosive activity of
the peptic juice. Bleeding from such an acute ulcer tends to
recur and may be serious. In this type of ulcer the bleeding is typical
of an acute ulcer, in so far as it is ‘silent’, but it is usually found
in a person who has a previous history—perhaps very remote—of
an old ulcer.

Acute Duodenal Ulcer—If a melena 1s caused by an acute
duodenal ulcer, it will be °silent >—that is, unassociated with any
dyspeptic pattern; and if it is caused by the acute ulcer which
sometimes arises on the scar of a healed chronic ulcer, there will
be some past history of a painful dyspepsia of the duodenal-ulcer

type.
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* Silent’ Gastric Carcinoma.—It will sometimes be found most
difficult to distinguish the hzematemesis of ‘silent’ gastric carcinoma
from these medical h@&matemeses which occur in patients who suffer
from some profound constitutional disturbance, and who therefore
present the appearance of one suffering from a carcinoma. X-ray
examination, however, when the patient is better, will help, and may
show a filling defect.

THE NATURE OF AN EMERGENCY OPERATION FOR
HAEMATEMESIS

The type of operation depends upon the pathological condition
presented and the condition of the patient. Bleeding from an eroded
artery in a chronic gastric ulcer will require an immediate partial
gastrectomy, with, in order to save time, a prepyloric closure (see
Chapter XLVIII). This operation is perhaps the quickest, and the
one which is most likely to ensure not only immediate but also
ultimate success. If undertaken early in the bleeding and carried out
under local anzesthesia, and combined with a transfusion, the patient
bears it well and its mortality-rate is low.

Further, partial gastrectomy in these cases is a sound operation
because it also removes the ulcer-bearing area—the pyloric part of
the stomach—and thus it solves the problem of the multiple ulcer—
a not uncommon occurrence in bleeding ulcer.

Resection of the ulcer with ligature of the bleeding vessels—
the operation sometimes recommended—is more difficult to perform
than a partial gastrectomy. Resections of ulcer combined with
gastro-enterostomy take too long, and are more difficult than partial
gastrectomy ; moreover, they do not take cognizance of the multiple
ulcer. Gastro-enterostomy does not stop the bleeding, and the
effects of a useless operation, in addition to those that arise from
the bleeding, may kill the patient. Oversewing the ulcer is unsatis-
factory for it may not arrest the bleeding. Ligation of the artery is
difficult on account of the inflammation surrounding the ulcer; or
it is uncertain, because the wrong artery may be ligated (the common
hepatic has been erroneously ligated).

My own custom is as follows :—

If I can make a diagnosis that the bleeding is coming from a
chronic ulcer, and if the bleeding is a profound one, and I feel it is
coming from an eroded artery, I operate as soon as possible after
its onset and under the protection of a transfusion—if necessary a
massive transfusion, two or three donors being used. I use local
anzsthesia, or gas and oxygen administered intratracheally, or both
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combined. I divide the stomach at the junction of the proximal
and distal two-thirds. If the patient is fairly well, and if the bleeding
comes from a gastric ulcer, I carry out a partial gastrectomy, and,
for the sake of quickness, make if possible a prepyloric closure.

If, however, the ulcer should be widely adherent and difficult
to resect, I perform a partial gastric exclusion, ligating vessels
running to the ulcer, or compressing it with a band of rectus muscle
aponeurosis.

If the bleeding is from an ulcer of the anterolateral duodenal
wall, I wrap a fascial strip round the duodenum if possible, and
do an extensive partial gastric exclusion, with resection.

If the bleeding is from an ulcer on the posterior duodenal wall,
as it usually is, I find great difficulty in carrying out an effective
surgical measure, for it is difficult to produce direct pressure on
the ulcer. In this situation, too, it is most dangerous to resect,
especially as the general condition of the patient will be bad. In
these circumstances I usually fall back on a partial gastric exclusion
with resection, and use compressing sutures either extra or intra-
duodenally to occlude the artery.

Even when the hamorrhage is acute, provided that the opera-
tion is not performed upon a subject whose strength has been sapped
by hemorrhage over a long period, and that the patient is protected
by transfusion and given gas or local ansthesia, it is surprising how
well he will stand the operation.

BLEEDING AFTER GASTRO-ENTEROSTOMY

It not infrequently happens that a patient will have a gastro-
enterostomy performed for the cure of a very painful dyspepsia
associated with hzemorrhages and caused by a chronic duodenal ulcer.
Following the gastro-enterostomy his painful dyspeptic symptoms
will usually clear up, but after a year or two he may begin to suffer
from more or less severe attacks of hzmatemesis and melana,
unassociated with any painful dyspepsia—just painless bleedings.

These bleedings may continue for years. In the intervals the
patient may be fairly well. At operation, however, no definite jejunal
ulcer may be found. Such a type of bleeding would be regarded by
many surgeons as coming from what they would call a “ bleeding
ulcer ”’; that is, the original ulcer showed a tendency to bleed, and
the recurrent one does so too.

In such a type of hzmatemesis and melena, I believe that the
proper method of treatment is to undo the gastro-enterostomy—
an operation of not much severity. In the majority of cases the
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physician may be able to prevent the original duodenal ulcer from
recurring and bleeding. In such circumstances the mortality-rate
of the orthodox operation, partial gastrectomy and enterectomy,
is so much higher than that of undoing the gastro-enterostomy that
it is safer to give the patient the benefit of the simpler operation and
take advantage of modern medical treatment. Should this be
unsuccessful, an extensive partial gastrectomy can be carried out
a year or two later.

STOPPING THE HAMORRHAGE AND PREPARING
FOR A FUTURE OPERATION

Efforts to stop the bleeding should be made on the following
principles :—

1. Complete rest of the stomach and duodenum should be
attained : (a) by the administration of large doses of morphia—
morphia paralyses the movements of the stomach rather than those
of the intestine (see p. 781); (b) by giving nourishment of the type
that does not produce peristalsis—albuminous fluids combined with
dextrose solutions.

2. Attempts should be made to close the bleeding vessel. These
should comprise the exhibition of whole transfused blood, and of
clotting reagents such as clauden and similar remedies which may
cause occlusion of the bleeding vessel.

3. The fluid loss should be replaced. This is best carried out
by blood transfusions, which have also the effect of helping clotting
to take place in a bleeding vessel. These transfusions can be sup-
plemented by intravenous feeding in order to enable the patient
to keep up his strength. Continuous glucose infusions can be
extensively used; especially if they are used in conjunction with
the administration of protein, which is supplied when the infusions
are given in combination with blood transfusions.

4. The peptic action should be neutralized. The erosion of
the artery has probably been caused by peptic influence and the aim
should be to neutralize peptic activity. This neutralization can be
effected by providing protein, with which the acid combines, in a
form which will not cause active peristaltic movement of the stomach.
The peptic juice can be diluted by the administration of fluid, that
is, buffered as it is in nature (see p. 110). The digestive activity
can also be neutralized by the administration of alkali. The lessening
of the action of the gastric juice on the gastric or duodenal wall allows
the vessel to close by a natural process of repair. This all means
that the patient should be suitably fed and that Meulengracht’s
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method of dieting cases of hamatemesis is based on sound principles
and should be employed.

5. As soon as possible without detriment to the patient’s well-
being, the blood which fills the small and large intestine should be
evacuated. If left in the bowel too long it decomposes and makes
the patient sick. Paraffin and enemas at the right time help.

Preparing a Patient for a Future Operation.—Measures for
the preparation of a patient for a future operation are best laid down
by the physician. They comprise steps which will bring the patient’s
hemoglobin and blood-volume to normal, and efforts to improve the
tone of his peripheral vascular system as well as his cardiac muscle.
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CHAPTER XXXII

GASTROSCOPY WITH THE FLEXIBLE GASTROSCOPE

By Joun Horan
St. Vincent’s Hospital, Melbourne

GASTROSCOPY has become a practical method of investigation since
the development of the Wolf-Schindler flexible gastroscope, and in

many clinics this procedure has been combined with radiological
examination as a routine in the diagnosis of gastric disorders.

Fig. 205.—The ends of the Wolf-Schindler gastroscope. A, Upper end showing

the ocular with button to indicate position of objective, the electric contact, and
air channel. 8, Lower end showing the objective, electric bulb, and rubber * finger-
tip’ guide; note the perforations in the outer rubber sheath of the instrument
for the admission of air into the stomach.

The Wolf-Schindler flexible gastroscope is illustrated in Figs.
204 and 205; its lower part can be bent, and contains a system of
lenses which enables one to see a clear and well defined image,
provided the angle of curvature does not exceed 34°.
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With this instrument a gastroscopic examination may be made
in the consulting room or in the out-patient department of a hospital
with little discomfort to the ambulatory subject. The only indication
for his hospitalization is the presence of pyloric obstruction with
retention of gastric contents, in which case the patient is admitted
to hospital twenty-four hours before the examination for repeated
gastric lavage, in order to wash out the food residue and mucus which
otherwise would obscure the field.

Several days before the proposed inspection, the patient should
be given a ‘ barium swallow ’ and his chest screened ; this is necessary
to exclude the presence of any lesion which might hinder the safe
passage of the gastroscope into the stomach, for the instrument is
equipped with a go° optic, and must necessarily be passed blindly
through the wsophagus. Such conditions as aneurysm of the arch
of the aorta, intrathoracic tumour, cirrhosis of the liver with possible
@sophageal varices, severe grades of kyphoscoliosis, stricture of the
cesophagus, and obstruction at the cardia are contra-indications to
gastroscopy. Obstruction at the cardia is the one most frequently
encountered ; but if the stomach tube used for emptying the stomach
passes the cardia without resistance, then the gastroscope may be
introduced with safety.

TECHNIQUE OF GASTROSCOPY

The examination is made preferably in the forenoon, the patient
having fasted overnight so that the gastric mucosa may be inspected
under standard conditions. Firstly, he is given a subcutaneous
injection of 0.43 mg. (,1; gr.) of atropine sulphate together with
o.o1 g. (4 gr.) of codeine phosphate into the right arm or right leg—
because he must lie on his left side during the examination. With-
out atropine the flow of saliva may be troublesome, and it has been
found that the above dose of atropine in no way affects the motility
of the stomach. The codeine phosphate is used to depress the
laryngeal reflexes. It is important that the patient should not be
drowsy, as his co-operation is essential ; for this reason an injection
of morphia is not desirable. In order to obtain his confidence, the
various steps in the procedure are explained to him in detail, and
the positions to be adopted by him during the examination are first
demonstrated by the gastroscopist.

Thirty minutes later, surface an®sthesia is commenced, and for
this the patient is seated on a chair which is slightly higher than that
occupied by the gastroscopist. This ensures that the patient’s head
is well flexed while the pharynx and hypopharynx are rendered
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analgesic. The posterior third of the tongue, the pillars of the
fauces, and the posterior pharyngeal wall are painted with a 2 per cent
solution of decicain, and, if the patient is edentulous, the brush is
swept over the gums. Five minutes later, Schindler’s special tube
for anzsthetization of the pharynx and
hypopharynx is introduced into the patient’s
mouth. This tube (Fig. 206) consists of a
piece of firm rubber tubing attached to a
metal adaptor, which is fitted with a trans-
verse bar. The distal end of the tube is
closed, but spaced at regular intervals
around its circumference are many pin-
point perforations. The tube is swallowed
by the patient until the transverse bar rests
against the lips, and in this position the
tip of the tube lies in the cesophagus,
having passed the pharyngo-esophageal
sphincter (Fig. 207). A Record syringe is
attached to the adaptor, and 5 c.c. of
decicain solution, to which 5 drops of
1-1000 adrenaline hydrochloride have been
added, are injected briskly through the tube
and sprayed over the wall of the pharynx
and hypopharynx. The tube is then with-
drawn, and five minutes later the procedure
is repeated. After this second injection,
the patient may give a slight cough if some
of the solution has entered the trachea.

In fifteen minutes surface analgesia
is effective, and the next stage of the
procedure is reached when the stomach is
emptied by gravity. For this purpose the
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patient kneels on the table designed by A\ W4
Schindler as shown in Fig. 208, and a X/
stomach tube is passed. Then the patient Fig. 200.—Schindler tube

. . . for anaesthetization of pharynx
lowers his head to allow the residual gastric and hypopharynx.

contents to flow into a container. Useful

information can be obtained from the quantity and character of the
resting juice; for example, hypersecretion may be found in certain
organic lesions of the stomach. (Some gastroscopists prefer to empty
the stomach by suction, but this method may cause hzemorrhage and
congestion of the mucosa, and hence is inadvisable.)
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Fig. 207.—Schindler tube in position.

Fig. 208.—Position during the passing of the stomach tube.
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The patient then lies on his left side on an examination table,
with the left elbow pressed firmly into the side, the left leg flexed,
and the right extended. The back is straight and the right arm
hangs loosely over the side of the table. The tip of the shoulder
is brought level with the top of the table, and the head projects over
the end with the chin in its normal position in relation to the body.
An assistant, seated in a chair as illustrated in Fig. 209, supports the

Fig. 209.—Introduction of the gastroscope. Note the position of the patient’s head
and the left index finger of the introducer.

weight of the patient’s head with the left hand, the middle finger of
which retracts the angle of the mouth to allow any saliva to run out
during the examination. The right hand of the assistant rests lightly
on the maxilla.

To reduce any anxiety on the part of the patient, some gastro-
scopists cover the eyes before the introduction of the instrument ;
an alternative and better method is to darken the room so that he
may not see the eyepiece as it approaches the mouth. He is then
instructed to remain quite still during the examination, and not to
attempt to speak or try to swallow his saliva. The ocular end of

A.T. 20
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the instrument is placed on the right hand of a second assistant who
stands behind the gastroscopist. It is not gripped, but rests on the
palm. The gastroscope is introduced with the patient’s head well
flexed, as shown in Fig. 209. The flexible part of the gastroscope
is held like a pen in the right hand of the person who is inserting
the instrument, and its end is guided into the widely opened mouth
by the tip of the left index finger, which is placed near the objective.

Fig. 210.—Pasition of the gastroscope during the examination. The rigid segment
of the instrument emerges from the right side of the mouth.

The patient’s upper lip is protected by the left thumb, and care is
taken to see that it is not nipped between the teeth and the instru-
ment. The tip is passed along the roof of the mouth and pushed
up against the posterior pharyngeal wall, and in this position the
rubber ‘ finger tip’ guide lies along the posterior wall of the pharynx
in the midline, and is well above the opening of the glottis. The index
finger is depressed to cover the opening of the glottis and the left sinus
pyriformis, and the tip of the instrument slides into the hypopharynx.
Some delay may be experienced at the pharyngo-esophageal sphincter;
but this is readily overcome by asking the patient to swallow.
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Once the wsophagus is reached, the left index finger is removed
from the mouth and the right hand slid along the shaft, which is held
between the fingers and thumb. Avoiding pressure whenever
resistance is encountered the tip is now passed quickly through the
cesophagus to the lower pole of the stomach, the assistant extending
and lowering the head a little to bring the upper rigid part of the gastro-
scope out of the right angle of the mouth, as shown in Fig. 210.
With the gastroscope in this position there is no pressure on the
larynx, and the patient does not experience any pain or discomfort.
In this method of introduction, which is advocated by Schindler,
one commences with the head flexed and takes advantage of the

POSTERIOR
WALL

ANTERIOR
WALL

Fig. 211.—Diagrarr'1 showing a transverse section of the stomach with the
instrument at depth of introduction I. Nate the gastroscope lying on the posterior
wall. G, Gastroscope.

flexibility of the instrument in passing it through the pharynx into
the cesophagus. Some gastroscopists prefer to introduce it with the
head extended, but in this case the cervical spine is arched forward,
and the end of the instrument is more likely to deviate from the
midline into either sinus pyriformis.

After passing the cardia, the instrument’s tip slides along the
posterior wall and reaches the greater curvature at the lower pole
of the stomach. This is known as depth of introduction I. A study
of Fig. 211, which is a transverse section at this level, shows the
instrument lying on the posterior wall of the stomach to the left of
the spine. By virtue of its long depth of focus the pylorus and
intervening parts of the stomach wall are visible in detail and
with clear definition. Until recently that strip of the posterior wall
of the stomach on which the gastroscope rests could not be examined ;
but just above the window of the objective H. Rodgers and H. Taylor
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have fitted a rubber balloon which can be inflated after the gastro-
scope has been passed; in this way the objective is lifted off the
posterior wall of the stomach, which enables it to be examined. This
attachment is sometimes of great help in defining the stoma of a
posterior gastro-enterostomy, but even with its use difficulty is
experienced in demonstrating those lesions of the posterior wall of
the stomach immediately below the cardia.

After the instrument has been passed a small quantity of air is
introduced, and, since the angle of vision is 85°, a large part of the
stomach wall is brought into the visual field. At depth of intro-
duction I (Fig. 212), with the button on the ocular at the 10 o’clock
> PYLORUS 'position,‘ the musculus sphincter antri
is seen in the lower part of the field;
above this the greater curvature of
the pyloric antrum can be seen leading
up to the pylorus, with the anterior
and posterior walls of the pyloric
antrum to the left and right parts of
the field. Above the pylorus is the
crescentic angulus, which is an expres-
sion of the incisura angularis when
viewed from within the stomach. That
part of the lesser curvature of the
antrum immediately behind the angulus
Fig. ar2—Diagram showing 'S hidden from view (cf. Fig. 213), but
depths of introduction I, 11, and III. in many cases it may be closely
L.C., Lesser curvature: G.C., Greater - :
curvature ; M.L., Mucous lake. lnSPCCted durlng the passage of a

suitable peristaltic wave which draws
the mucosa into the field. The button on the ocular is now rotated
to 11 o’clock and then to 12 o’clock, to bring a part of the posterior
wall of the stomach into view. From this position the objective is
rotated slowly back in an anti-clockwise direction to the 5 o’clock
position, and the stomach wall carefully examined. After this the
course of the lesser curvature is followed to depth of introduction
IT (Fig. 212), and the objective is again rotated. Attention is paid
to the amount of mucus, the number and character of the mucosal
folds, the nature and colour of the mucosa, the presence of
visible blood-vessels, congestion, or areas of hamorrhage, and to
the light reflex—an interruption of which may reveal on closer
inspection a patch of exudate or a small superficial erosion. Next
the instrument is withdrawn to depth of introduction III, where the
fundus of the stomach may be examined. At this level there appears
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a collection of gastric juice, which gathers at the most dependent
part of the greater curvature and is known as the mucous lake. The
examination lasts from two to five minutes, and then the gastroscope
is gently removed as the assistant flexes the head.

The patient is kept under observation for about an hour until
the effects of the surface anasthesia wear off, after which he may
go home or return to his work, so little does this method of investi-
gation cause distress.

GASTROSCOPIC APPEARANCES

The Normal Stomach.—The mucosa is orange-red in colour,
smooth, and glistening. On the anterior wall are numerous inter-
secting mucosal folds, which become thinner and wider apart and
then flattened out as the stomach is gradually distended with air.
In the fundus and on the posterior wall the folds are thick, heavy,
and tortuous. On both surfaces their course is roughly parallel to
the long axis of the stomach. The pyloric antrum is devoid of folds,
and the lesser curvature is usually quite smooth throughout its course,
or at the most may show a few shallow longitudinal grooves. It is
now generally agreed that in many cases, even with the finest com-
pression technique, the mucosal folds demonstrated radiologically
do not agree with those seen through the gastroscope. Schindler
has described the musculus sphincter antri (Fig. 213) which is seen
when a small quantity of air is first introduced into the stomach,
and which rapidly disappears on further inflation. This structure,
which has a twisted rope-like appearance, commences at the end of
the parabolic curve of the angulus and runs across the anterior wall
and the greater curvature of the stomach in this region. It separates
the body of the stomach from the pyloric antrum. A curious feature
disclosed by gastroscopic examination is that peristalsis is confined
to the pyloric antrum. This peristaltic movement always commences
distal to the musculus sphincter antri, and sweeps over the smooth
mucosal surface of the antrum towards the pylorus, which appears to
approach the objective, contracts to a rosette-like figure, and then
reopens as it recedes to its original position to await the next wave.

Gastritis.—The diagnosis of chronic gastritis is the most
important function of the gastroscope. Schindler’s classification of
gastritis is based on the gastroscopic appearance of certain patho-
logical changes in the gastric mucosa which he has correlated with
the clinical course of the condition. He has subdivided chronic
gastritis into four groups : (1) Chronic superficial gastritis ; (2) Chronic
atrophic gastritis ; (3) Chronic hypertrophic gastritis; (4)  Gastritis
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following operation on the stomach’. A brief description follows
of these types as observed through the gastroscope.

1. Chronic Superficial Gastritis.—Most prominent in chronic
superficial gastritis are the ill-defined areas of intense hyperemia
scattered throughout the gastric mucosa. These hyperzmic areas
vary greatly in size and are irregular in shape. They are readily
seen on the crests of the mucosal folds, which have lost their normal
silk-like lustre and are swollen and spongy in character as the result
of edema. In the valleys between the folds a tenacious exudate
gathers and covers portion of the stomach wall. This adherent

Fig.213.—The normal pyloric antrum, Fig. 214.—Atrophic gastritis,
showing the nusculus sphincter antri and
the contracted pylorus below and beyond
the crescentie angulus.

exudate is airless, yellowish, milky white, or hyaline in appearance,
and if observed closely may be seen to alter slowly in shape with
the movement of the stomach. This type of gastritis may be observed
in the mucosa immediately surrounding an ulcer, or at the edge of
a carcinoma. Peristomal gastritis following some cases of gastro-
enterostomy is frequently of this variety. Apart from such factors
chronic superficial gastritis is not often seen, though occasionally it
may occur as a diffuse lesion affecting the superficial layers of the
entire gastric mucosa, and in these cases the changes appear to be
most marked in the body of the stomach. Generally this condition
heals, but it is thought that it may progress to chronic atrophic
gastritis.

2. Chronic Atrophic Gastritis—In atrophic gastritis the ruge
are thin and narrow, and disappear quickly as the stomach is distended
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with air. Though occasionally diffuse, the lesion usually occurs as
a partial atrophy in isolated patches of the gastric mucosa. In
marked contrast to the glistening orange-red colour of the normal
mucosa, the affected areas are translucent and of a greenish-grey
hue (Fig. 214). They are quite smooth, and are depressed below
the level of the surrounding mucous membrane. Through this
altered surface the network of vessels in the submucosa can be seen
in detail, whereas in the normal stomach they are not discernible.
Mucosal hamorrhages are not uncommon, and their appearance is
usually associated with some epigastric discomfort. In the mucous

F1g., 215.—Hypertrophic gastritis. F1g. 216.—An erosion in hypertrophic
gastritis on the posterior wall close to the
objective.

membrane adjacent to a carcinoma of the stomach this type of chronic
gastritis is frequently seen. Patients with pernicious anzmia usually
show an incomplete atrophy, and in some of these cases so rapid is
the regeneration of the atrophic mucosa after the institution of liver
therapy that it is difficult to believe that this atrophy is the result of
a chronic inflammatory process.

3. Chronic Hypertrophic Gastritis—The condition is readily
recognized through the gastroscope by the rigid character of the
mucosal folds, which persist even when the stomach is distended
with air. These folds, which are thick and tortuous, are traversed
by fine creases, and as a result have a beaded appearance. On the
lesser curvature and in the furrows between the folds there appear
small nodules which are arranged like cobblestones (Fig. 215). 'These
nodules are usually of the same size, but some may proliferate and
become so large that they are mistaken for true polypi. On the



312 THE DIAGNOSIS OF SURGICAL DYSPEPSIA

extremities of these nodes and on the crests of the segmented rugae
small erosions may occur. These erosions (Fig. 216) are usually
multiple, and have yellowish bases with hyperemic margins. Gener-
ally they heal quite rapidly, but they may be the site of gastric
hemorrhage. Their development is usually associated with an
increase in the patient’s symptoms.

4. Gastritis Following Operation on the Stomach.—Distortion of
the stomach is frequently encountered following gastro-enterostomy,
and this may lead to difficulty in orientation. However, by using
small quantities of air for distension of the stomach, the stoma is

Fig. 217.—Chronic gastric ulcer on Fig. 218.—Healing gastric ulcer.
lesser curvature.

usually seen quite clearly. Sometimes the artificial stoma remains
patulous during the inspection, and part of one or both loops of the
jejunal coil can be examined. In these cases, lesions of the jejunum
may be observed if they are situated directly opposite the opening.
The view of a gastro-enterostomy is unfortunately often limited to
the gastric aspect, as the stoma remains firmly contracted throughout
the examination. The appearance of symptoms after a gastro-
enterostomy has been performed may be due to an anastomotic ulcer ;
but gastroscopy has revealed gastritis as a frequent cause for complaint
after operation. This post-operative gastritis, when present, is
usually most intense in the mucosa immediately surrounding the
stoma, and as a rule is of the chronic superficial variety described
above.

Gastric Ulcer.—The appearance of the benign ulcer seen
through the gastroscope is characteristic (Fig. 217). The transition
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from the ulcer to the surrounding mucous membrane is abrupt, and
the contrast between the yellow or whitish colour of the base of the
ulcer and the orange-red of the gastric mucosa is striking. The
ulcer is usually circular or oval in shape, but its margin may be
crenated by small tags of mucous membrane projecting in from the
periphery towards its centre. The mucosa immediately surrounding
the site of ulceration is generally swollen and cedematous and appears
inflamed, but occasionally the ulcer is set in a normal mucous mem-
brane, the usual surrounding gastritis being noticeably absent.

During the healing process of an ulcer, elevated folds in the
mucosa such as those shown in Fig. 218 may be seen converging
towards it. The course of an ulcer may be followed with the gastro-
scope, and one may observe its response to treatment. Complete
healing of an ulcer can be determined with certainty by gastroscopic
examination, and it happens quite frequently that the instrument will
demonstrate an ulcer although the X-ray signs of gastric ulcer have
disappeared.

The benign ulcer occurs most frequently on the lesser curvature,
or on its anterior border just proximal to the angulus, and at this
level it may be observed quite clearly through the gastroscope. On
the other hand, an ulcer placed on the lesser curvature of the pyloric
antrum immediately beyond the angulus cannot be seen, for in these
cases the lesser curvature of the antrum appears to be drawn upwards
and is hidden from view ; yet such an ulcer may produce a deformity
known as ‘ tenting’ of the angulus, and this indirect sign may lead
the examiner to suspect its presence. Difficulty may also arise in
defining a posterior wall ulcer just below the cardia, for in this
situation the lesion is placed too near the objective of the instrument,
which rests on the posterior wall throughout the examination. It is
therefore evident that in the diagnosis of chronic gastric ulcer the
gastroscope has certain limitations.

Gastric Carcinoma.—The gastroscopic picture of the several
forms of carcinoma of the stomach is most impressive. The con-
spicuous gross feature of a gastric carcinoma with ulceration, when
examined through the gastroscope, is the brilliant colour effect which
is produced by the active circulation of blood within the tumour
and which 1s absent from the resected specimen. The necrotic
material in the base of the malignant ulcer, for example, has not the
smooth yellow or whitish appearance of the benign ulcer, but is
uneven and of a brownish, violet, deep blue, or black colour. This
difference in colour is of importance in differentiating the simpie
from the malignant gastric ulcer.
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In Fig. 219 is shown a fungating carcinoma filling the cavity
of the pyloric antrum. When the examination of this case was made,
large quantities of bile-stained duodenal contents were seen regur-
gitating through the central ulcerating mass into the body of the
stomach.

The diffusely infiltrating carcinoma of the stomach presents
a characteristic picture. In these cases the stomach can tolerate only
small quantities of air, and only with difficulty is the wall of the
stomach lifted off the objective of the instrument. The even contour

Fig. 219.—Ulcerating carcinoma of the pyloric antrum.

of the normal mucosa is replaced by an irregular surface from which
dark red or pale nodules project into the lumen of the stomach, and
in which areas of h®morrhage and ulceration may be observed.
There is no peristalsis, and if the anterior abdominal wall is palpated
gently during the examination the infiltration of the stomach wall
is evident, as it is no longer pliable.

To summarize, I should like to make it clear that gastroscopy
makes no arrogant claims. It has its limitations. Its function is to
co-operate with radiology in attempting to solve the problems of
gastric disorder. These two objective methods, used in conjunction,
replace, in large measure, such an unconvincing diagnostic procedure
as the routine test-meal.
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Section 1
SURGICAL PROCEDURES

CHAPTER XXXIII
THE EQUIPMENT OF AN ABDOMINAL SURGEON
KNOWLEDGE AND JUDGEMENT

THE surgeon who would specialize in modern abdominal surgery
must be specially equipped with :—

1. A Knowledge of Function.—The abdominal surgeon of
to-day must have not only a knowledge of structure, but a profound
knowledge of function, and of the disturbances and variations of
function within physiological limits : he must be a good physiologist.
He must be able to determine pre-operatively whether a function
has become pathological, for the structure when seen at operation
may give no indications of disturbance of function.

2. A Knowledge of the Structure of Abdominal Tissues.—
The abdominal surgeon must have a knowledge of the intimate
structure of the tissues of the abdominal cavity, of their various
planes, of their tensile strength, of their delicacy of structure. Such
knowledge cannot be obtained by dissection of subjects preserved
in formalin, but must be acquired from dissection of the unhardened
tissues of the cadaver in the post-mortem room.

3. A Knowledge of Comparative and Developmental Anatomy.
—An understanding of comparative anatomy and of developmental
anatomy is essential, because abdominal operations are often rendered
difficult by disease having occurred in or as a result of an imper-
fectly developed organ, and such knowledge is a great help in the
unravelling of these operative problems.

4. Diagnostic Judgement.—The abdominal surgeon must above
all be a master in the art of diagnosis; for not only must he be
clinically sure of his grounds for operating—the day of the exploratory
operation is past—but also he must be sure of his operative diagnosis
when he reviews the contents of the abdominal cavity at the time
of the operation.

Abdominal diagnosis is very difficult. To be able definitely to
diagnose an abdominal lesion requires shrewd clinical judgement.
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Even to be able to make the broader diagnosis that the patient has
a lesion which requires an abdominal operation is difficult. And
to be able to say definitely that an abdominal operation has been
erroneously advised, that it is unnecessary, is still more difficult,
and furthermore requires some force of character. But such
diagnostic knowledge and the fearless use of it marks a great advance,
for the blot on the escutcheon of abdominal surgery has been the
morbidity caused by the wholesale performance of unnecessary
abdominal operations, the responsibility for which lay with minds
immature in surgical judgement.

Therefore this very necessary diagnostic acumen in relation
to abdominal affections must be developed by constant and acute
observation at abdominal operations: from constant study of the
‘ pathology of the living’. Thus the abdominal surgeon should be
the high priest in abdominal diagnosis, and capable of assuming the
responsibility for the diagnosis of an abdominal affection, and for
saying whether an operation is required or not.

DEXTERITY

No matter how much knowledge the surgeon may possess,
if he is unskilful he will not be able to make his knowledge available
for the cure of his patients. Indeed, the lack of dexterity may
account for almost as much post-operative morbidity and post-
operative mortality as does lack of knowledge; for the delicate
endothelial tissues and rich sympathetic nerve-supply of the abdominal
cavity are often profoundly injured by the unskilful operator, who,
unconscious of the damage he does, causes much shock and subse-
quent morbidity. 'The properly equipped abdominal surgeon must
therefore systematically train his fingers to be gentle and dexterous.

The Art of Using the Knife.—In the abdominal cavity the
knife is used in the same manner as an artist uses a paint-brush—
with a gentle stroking action. It must be razor-like in sharpness,
and the blade must be small. Small wafer-blades with long handles
should be used in the deep parts of the abdominal cavity.

The Art of Dissecting with the Scissors.—For the dissection
of some of the soft and filmy tissues of the abdominal cavity,
the art of scissors-dissection should be cultivated. A specially
constructed abdominal dissecting scissors should be used. Its
weight and balance should never vary. It should be very sharp
and have spade-like ends, with curved points which will cut to
the very tip. Such a scissors in various sizes is illustrated in
Figs. 251, 252 (pp. 350, 351).
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It i1s by dissection with such a razor-sharp, light scissors that
the delicate abdominal tissues can be neatly cut or unravelled, the
thin-walled abdominal vessels exposed, injury of the fine sympathetic
nerves avoided, the tissue planes accurately followed, and firmly
adherent loops of intestine safely separated. Expertness in the
use of the abdominal dissecting scissors makes for accuracy and
speed in dissections in the abdominal cavity. (See also p. 351.)

The Art of Using the Needle.—The art of suturing rapidly,
subconsciously, and accurately can easily be acquired by practice
on dead tissues (pigs’ intestines), or even on cloth material. The
abdominal surgeon should be able to sew like a woman. Because
there are certain positions in the abdomen in which the right hand
cannot be used effectively, he should be able to sew with the left
as well as with the right hand.

It is best to cultivate the use of the straight needle, for greater
speed and accuracy can be attained with this than with the curved
needle. Fig. 268 (p. 358) shows the method of holding and using the
straight needle. 'This technique is very important for the rapid sutur-
ing often necessary in operations on_the upper part of the abdomen.

The Art of Using the C