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DISEASE OF THE DIGESTIVE SYSTEM

Carcinoma of the Stomach

J. L. DAWSON,* MS., F.R.C.S.

Carcinoma of the stomach is a common disease, but despite
all efforts at early diagnosis and the application of radical
methods of treatment the overall five-year survival rate is low
-probably somewhere between 5% and 10%.

Pathogenesis

The association between blood group A and cancer of the
stomach is found throughout the world and represents a weak
but significant genetic link. Occasionally a strong family
history of carcinoma is encountered.
The incidence varies in different parts of the world, e.g.,

high in Japan, low in the United States. It varies in
different parts of the same country; it is, for example, high
in North Wales compared with the rest of the United King-
dom. These variations have been variously attributed to
trace elements in the water or methods of food preparation
and eating; and it is interesting to note that the Japanese
migrants to the United States show a fall in incidence com-

pared with the rate in Japan, which suggests that the

environmental factors are probably the most important. This
is further confirmed by the fact that the incidence of the
disease is actually showing a decline in the past 30 years in
the United States.

Predisposing Pathological Conditions

Pernicious Anaemia.-There is a greatly increased incidence
of gastric carcinoma in this disease, about twenty times the
expected. The carcinoma most frequently develops in the
body of the stomach-where the mucosal atrophy is-whereas
in the population at large carcinoma most often originates in
the pyloric antrum.

Atrophic Gastritis and Achlorhydria.-This condition
almost certainly predisposes to the development of carcinoma.
It is much more commonly found in association with
carcinoma than with gastric ulcer or duodenal ulcer; the
carcinoma is usually surrounded by atrophic mucosa, often
with areas of intestinal metaplasia, which is frequent in
atrophic gastritis. Atrophic gastritis is most often found in
the antrum-the commonest site for carcinoma. Gastric
polyps, although rare, show intestinal metaplasia and may be
the origin of carcinoma.'
Benign Gastric Ulcer.-Malignant change in a gastric ulcer

almost certainly does occur. Applying strict pathological
criteria for the diagnosis of ulcer cancer the incidence is
probably about 10% in those stomachs resected. Much more
often an error in clinical diagnosis is made-the carcinoma is
wrongly regarded as a benign ulcer.

* Consultant Surgeon, King's College Hospital, London, and Bromley
Hospital, Kent.

Pathology

Approximately a half of all gastric carcinomata occur at the
pyloric end of the stomach. They have a variable macro-

scopic appearance (Borrman): (1) Polypoid-growing into the
lumen surrounded by atrophic mucosa. (2) Ulcerating-
which penetrates deeply and has a raised edge well differen-
tiated from the surrounding mucosa. (3) Ulcerating and
infiltrating-the edge of the ulcer merges into the surround-
ing mucosa with obvious infiltration. (4) Infiltrating-in
which no clear transition from normal to abnormal is seen
macroscopically. The whole stomach may be involved. If
ulceration develops it may be shallow or deep. It is this
variety which gives rise to linitis plastica. Multiple centres
of origin are often seen.

Histological appearances of carcinoma of the stomach may
be graded according to the degree of cell differentiation from
1-4 (Broders).
Spread occurs by direct extension through the stomach wall

and often involves adjacent viscera. Lymphatic spread is
frequently present and involves the regional nodes along the
lesser curvature, in the greater omentum, the hilum of the
spleen, the subpyloric and suprapancreatic glands. The site
of the tumour usually determines the nodes first involved.
Blood spread and transcoelomic spread are also frequent.

Superficial Cancer

In this variety the carcinoma is found to involve only the
mucosa of the stomach and does not penetrate in the
muscularis mucosa, though spread to the regional lymph nodes
may have occurred. This type of growth may be impossible
to feel from outside the stomach2; it is usually well differ-
entiated. Whether many stomach cancers begin in this way

or whether it represents a form in which host resistance is
high is not yet settled. The latter possibility seems likely,
for even with nodal involvement the five-year survival rate is
very high3 after resection (75%).

Symptoms

The oft-quoted clinical syndrome of epigastric pain,
anorexia, and loss of weight associated with an epigastric mass

represents advanced disease. Diagnosis at this stage will not
usually benefit the patient very much apart from palliation of
symptoms.

Several investigators have found that the average delay be-,
tween the onset of symptoms and definitive treatment varies
from six months to a year.4 The patient does not usually seek
advice until symptoms have been present for at least six months.
The first symptoms noted are firstly a slight diminution of
appetite with a distaste for some foods and a relish for others,
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and secondly vague epigastric discomfort-usually a feeling

of fullness after meals, sometimes associated with belching.

The patient often adjusts his diet with temporary relief of

symptoms for weeks or even months.

Lesions close to the pylorus or cardia will produce obstructive

symptoms (vomiting or dysphagia) comparatively early.

Occasionally haematemesis and melaena or perforation will be

the presenting symptom. Unexplained iron deficiency anaemia
due to occult bleeding will sometimes lead to the discovery of

a completely symptomless tumour. Rarely diarrhoea will be

the presenting symptom, usually in the linitis plastica type of

lesion. All too often, however, it is the manifestations of meta-

static disease which cause the patient to seek advice: ascites,
gross loss of weight, jaundice, and loss of strength.

Clinical Examination and Investigation

Physical examination is directed towards detection of
anaemia, palpable supraclavicular nodes, and evidence of loss
of weight. Examination of the abdomen may reveal a palpable
mass, an enlarged liver, or the presence of ascites. Pelvic
deposits may be palpable on rectal examination.
Barium studies are the most useful special investigations and

they achieve a high degree of accuracy in good hands. The
signs vary with the site and type of cancer-for example, deep
ulceration, filling defect, areas of mucosal irregularity, or

rigidity of the stomach wall. An x-ray film of the chest should
be done to exclude metastatic disease.
Most gastric carcinomata are easily seen at gastroscopy and

the diagnosis is not in doubt. Sometimes it is not possible to

distinguish between a benign and malignant ulcer. If the
lesion shows no evidence of healing when re-examined after
the patient has rested in bed for 14 to 21 days then it should
be regarded as malignant and explored.

Gastrocamera examination has become available in the past
few years.5 The instrument is flexible, so that the discomfort
for the patient is comparable with gastroscopy using the fibre-
scope. The gastrocamera has a great advantage over the gastro-
scope in that it provides a permanent record of the appearances
of the gastric mucosa for comparison with later examinations.
It is also much easier to learn the technique and interpretation
of appearances with a permanent record available. The accuracy

of the methods varies from one reported series to another, but

in Japan, where the method originated, the gastrocamera has

been found with experience to be slightly more accurate than

even barium studies. It should be of special value in diagnosing
superficial carcinoma of the stomach.

Achlorhydria is frequently found with carcinoma (excluding
those patients with pernicious anaemia) but some 25 % of
patients will have nornml gastric secretion, so that studies of

secretion are not of much value in the diagnosis of a particular
patient. Patients found to be achlorhydric may be screened

as a high risk group, as it has been estimated that the risk

of gastric cancer is 4.5 times higher than normal.'

Gastric cytology (including tetracycline staining) and the use

of radioactive phosphorus have also been employed, but they
are time-consuming and are not widely used. Sometimes

cytology will lead to a correct diagnosis of carcinoma when

the other methods have not.5

Treatment

The only treatment producing a significant number of long-
term survivors is excision of the tumour and adjacent stomach.
In a large series reported from the Mayo Clinic it has been

noted that in the past decade the proportions of patients who
were explored, resected, and the number surviving five years
have all risen. No proper controlled series is available, but

these results have been attrib'ited to the increased use of radical
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surgery. Most of the patients treated at the Mayo Clinic come
from afar, so that some selection may be exercised by the
referring doctor. It is therefore not possible to say definitely
whether these improved figures are real or apparent.

In the light of present knowledge radical surgery should be
undertaken if the tumour is macroscopically limited to the
stomach. The growth, with 5 cm. of macroscopically normal
stomach either side, should be resected together with the
regional lymph nodes.6
For lesions in the distal part of the stomach these criteria

are satisfied by a radical lower partial gastrectomy, done through
the abdomen. The distal stomach and the first part of the
duodenum are removed together with the greater omentum, the
lesser omentum, the subpyloric nodes, and the nodes along the
hepatic artery and coeliac axis. The left gastric artery is divided
flush at the coeliac axis. If the posterior wall of the stomach
is involved then the suprapancreatic nodes and the peritoneum

of the lesser sac are removed. Continuity is restored by an

antecolic gastrojejunal anastomosis.
For lesions of the proximal stomach a thoraco-abdominal

approach is required, and, except for tumours limited to the
cardia, a total gastrectomy is done, taking the spleen and
suprapancreatic and coeliac nodes. If the tumour is on the
posterior wall of the stomach, the tail and part of the body of
the pancreas is often removed to achieve an en bloc resection.
For tumours limited to the cardia a radical upper partial

gastrectomy may be done, retaining the distal half of the
stomach, the lesser curve being closed and the oesophagus
anastomosed to the greater curve side of the cut end of the
stomach. The lymph nodes of the coeliac axis and supra-

pancreatic region are taken, together with the tissues around
the hiatus, the spleen, and the adjacent parts of the greater
omentum.

If the carcinoma is found to have spread beyond the limits
of complete removal, then a more limited palliative resection
should be done if the tumour is mobile, because resection
usually produces better palliation than bypass procedures. If
the tumour is irremovable and the patient has severe obstruc-
tive symptoms at either the distal or proximal end of the
stomach, then gastroenterostomy or end-in-side jejuno-
oesophagostomy will afford the best symptomatic relief.

In recent years systemic or regional chemotherapy has been
used and may produce temporary remission of symptoms,
although in most recorded series this is usually short-lived, a

matter of a few weeks only.7

Prognosis

The outlook for the patient depends upon the length of the
history, the extent of the lesion (including nodal involvement),
and the degree of cell differentiation. Somewhat paradoxically
it has been found that the longer the history the better the

prognosis-this is probably best explained by the suggestion
that the patient who takes many months before his symptoms
progress to significance after first appearing has a much more

slowly growing tumour than the patient whose symptoms
demand investigation only a short period after first appearing.
The proliferative type of tumour usually carries the most

favourable prognosis, while the linitis plastica type of lesion

is almost never associated with five years' survival. The well-

differentiated tumours carry a better prognosis than the

anaplastic.
Infiltration of the nodes found on examination of the speci-

men removed at radical operation is usually an accurate guide
to prognosis. Of those patients found to have involvement of

the subpyloric glands only 6% survive five years; while if only
the lesser curve nodes are involved 65% survive for five years.8
The prognosis of superficial carcinoma of the stomach is

altogether different-95% survival in those without nodal

involvement and 75% for those with nodal involvement.3
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Prophylaxis
For the vast majority of patients it is difficult to see how the

prognosis can be improved. The average delay between onset
of symptoms and seeking advice is six months, so that the
biology of the tumour usually determines the outcome.

Screening of high risk groups-for example, those with
pernicious anaemia, will make little difference to the overall
figures because only 5% of gastric carcinomas occur in these
patients.
There is some evidence that earlier diagnosis would improve

the outlook. When a large group of patients with pernicious
anaemia was screened, 38 cancers were found; in 22 without
symptoms only 6 had nodal metastases at surgery. On the
other hand, of the remainder with mild to moderate symptoms
elicited on questioning (the patients had not sought advice) 13
out of 15 had nodal deposits.' In patients with pernicious
anaemia, six-monthly x-ray examinations have been recomi-

mended. Against the credit of picking up a cancer in less
than 5% of patients must be set the introspection and neurosis
engendered in the patient, the irradiation hazard, and the con-
siderable demands on the time of a skilled radiologist.
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TODAY'S DRUGS
With the help of expert contributors we publish below notes
on a selection of drugs in current use.

Allantoin
This drug is marketed by Stafford-Miller Limited under the
name of Alphosyl. Two preparations are available-a cream
containing 5 % of a refined alcoholic extract of crude coal tar
and 2% allantoin in a vanishing cream base, or a greaseless,
stainless lotion. It is a recent addition to the range of agents
used in the treatment of psoriasis.

Chemistry and Pharmacology
The chemical structure of allantoin is:

H

H2N-CONH

of00 ~~ NH.
0

5 Ureidohydantoin or glyoxyldlureide

It has been shown that plant extracts containing large
amounts of allantoin produced healing of intractable ulcers,
as did pure solutions of allantoin. Similarly, the successful
use of maggots in the treatment of chronic ulcers and non-
healing wounds is also apparently due to allantoin present in
the excretions of the maggots. Though it might seem that
this action would not have any direct application in the treat-
ment of psoriasis, allantoin has been shown to possess a
keratin-dispersing activity, which may explain its beneficial
activity in psoriasis.

Clinical Use

Trials in the United States of America have shown1 2 that
allantoin appears of value in the management of psoriasis.
From 70% to 88% of patients were helped, and 50% or more
had their lesions cleared completely by the treatment.
Clearing tended to be slow and treatment had to be main-

tained for relatively long periods of time, while any recurrence
had to be treated immediately. Nevertheless, these studies
were not well controlled, even after allowance has been made
for the difficulties in conducting satisfactory clinical trials of
treatment in psoriasis.

It is also suggested that allantoin is of value in the treat-
ment of chronic scaling dermatoses other than psoriasis, but
not enough has been written about its use in such conditions
to enable any assessment to be made.

Advantages
Allantoin has not been reported as causing any skin reac-

tions and phototoxicity has not been observed. The prepara-
tions are acceptable to the patients. The cream can be
applied under polyethylene occlusion with increased effect.

It seems that allantoin may well be of value in the manage-
ment of psoriasis. It certainly avoids the hazards of anti-
metabolites and local and systemic corticosteroids, and it does
not have the disadvantages of staining, burning, and discolora-
tion that occur with other topical preparations.

Presentation and Cost

Alphosyl is available as a 5% refined alcoholic extract ot
coal tar and 2% allantoin in a cream and lotion.
The basic N.H.S. price of 60 g. of cream is 9s. 2d. and of 8 fluid

oz. lotion 17s. 7d.
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B.M.J. Publications
The following are available from the Publishing Manager, B.M.A.
House, Tavistock Square, London W.C.1. The prices include
postage.

Is There an Alternative? ... ... Price 7s. 6d.
Treatment of Common Skin Diseases Price lOs.
Obstetrics in General Practice Price 32s. 6d.
Child Care ... ... ... Price 32s. 6d.
Charles Hastings and Worcester ... Price 3s. 6d.
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