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to have an abnormality in the x-ray film. Features of the ulcer
itself, such as the sharpness of its edges, prominence of a
surrounding hyperaemic halo, and the shape and character of
the base, can be studied; peptic ulcers can also be examined
in the context of surrounding mucosal abnormalities and dis-
turbances of motility. Such cumulative data can be important
in distinguishing benign from neoplastic ulceration, and may
help predictions on prospects for healing of individual peptic
ulcers.

Intragastric Photography

The procedure for obtaining photographs at different points
in the stomach by means of a miniature intragastric camera
mounted on the end of a narrow flexible tube was revived in
Japan in 1950, and the evolution of the method has been
described elsewhere.1'

In Japan gastric photography is carried out on many
thousands of persons every year, for both diagnostic and screen-
ing purposes, particular stress being laid on the detection of
localized and treatable carcinomas. While the technique is safe,
simple, and easily learnt, difficulties sometimes arise in the
interpretation of gastrophotos, which in Japan is a specially
learnt discipline. In some patients with radiologically negative
dyspepsia gastric photography will show evidence of peptic
ulceration. Thus Blendis and his colleagues"5 found 13 among
117 patients who had photographic evidence of ulceration after
negative radiographs, while others'8 17 have suggested that
gastric ulcers are seen more frequently by gastrophotography
than by gastroscopy. Nevertheless, these comparisons were
made on the results of examinations using conventional semi-
flexible lens system gastroscopes, which are considerably less
effective than the most recently available fibrescopes.

" Blind " intragastric photography is likely to be superseded
by combined fibroscopy and intragastric photography as a diag-

nostic procedure. Still photographs, however excellent their
quality, are no substitute for a direct look at an ulcer, especially
for peristalsis, distortions, and mucosal changes. But " blind "
photography-which is quicker and easier to perform than
fibroscopy-may retain its place as a screening procedure in
a country such as Japan, where' there is a particularly high
incidence of carcinoma of the stomach.

Multipurpose Endoscopes
The experienced radiologist is seldom wrong when he makes

a confident diagnosis of simple ulcer. But all too often the
radiological features are not sufficiently characteristic to justify
dogmatic assertions about the benign or malignant nature of
gastric ulcers. Examination by fibroscopy or photography does
not necessarily settle uncertainties; even interpretation of the
macroscopic appearances of ulcers in resected specimens may
prove fallacious. The universal all-purpose gastroscope has
still to be devised, though recent advances approach close to
the ideal. The instrument must permit views of the whole
stomach, should incorporate an intragastric camera, and should
provide a reliable means of obtaining tissue or cellular material
under direct vision. The efficacy of cytological diagnosis, using
a jet of fluid directed at a suspicious ulcer or other gastric
lesion, has recently been demonstrated,' 19 and in some patients
this could prove more reliable than tiny biopsies, which are
not necessarily representative of the histological features of the
entire lesion.

Fibrescopes which incorporate an intragastric camera offer
opportunities for inspection of gastric ulcers and the recording
of changes in their appearance and size at intervals during
treatment. Such examinations may complement or replace
serial barium-meal studies and provide accurate information
on the stage of healing that has been reached.13

Medical Treatment
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There is much epidemiological and clinical evidence to show
that gastric and duodenal ulcers are not identical. They have
occurred with frequencies which have varied independently at
different times and in different geographical areas, and while
duodenal ulcer tends to be associated with gastric hyper-
secretion and a large parietal cell mass the reverse is probably
true for gastric ulcer. The treatment of the two conditions
will therefore be considered separately.

Gastric Ulcer

Gastric ulcer is at present rarer than duodenal ulcer in the
United Kingdom, as in most other areas of the world, but its
treatment has been the better defined. This has occurred
because the change in gastric ulcer size can be determined with
reasonable certainty by comparison of serial changes in barium
meal radiographs.
The long-established methods of treatment have included

rest, stopping smoking, sedation, gastric diets, and alkali treat-
ment, but only the first two of these have proved really valuable
in accelerating ulcer healing. Though alkali administration
may relieve symptoms there is no evidence that it affects ulcer
size. Even when quantities sufficient to maintain an intra-
gastric pH above 4 0 were administered by drip into the stomach

no benefit was found when expressed in terms of accelerated
healing.
A regimen which is based simply on bed rest and stopping

smoking can result in an impressive reduction in ulcer size, but
there are clear advantages in methods which give the same
benefit but allow the patient to continue his normal daily
routine. In the last few years drug treatments have been
sought and found which would allow this.

* Seniov Lecturer, Department of Medicine, University of Nottingham.

Liquorice Derivatives

Carbenoxolone Sodium.-Liquorice extracts have long been
used as folk remedies for ulcer and good results have been
claimed from using simple pastes. Glycyrrhizinic acid
extracted from liquorice is the basic substance from which
carbenoxolone sodium is obtained. The original observation20
that carbenoxolone sodium will promote the healing of gastric
ulcers has been confirmed on several occasions.2 1 - 23 The
results appear to be similar to those which can be obtained
with bed rest,24 but treatment with conventional doses, ranging
from 50 to 100 mg. three times daily for four to six weeks, is
frequently complicated by side-effects of fluid retention,
especially in the elderly. Fluid retention, which may be suffi-
ciently severe to cause cardiac failure, is less prominent when
dosage is restricted to 150 mg. daily, but the rate of ulcer heal-
ing is correspondingly reduced. It may therefore be preferable
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to use the higher dose except in those over 70 years of age or
with pre-existing heart disease, but to watch the patient care-
fully for side-effects.

Patients should be seen weekly at first, and those whose
weight increases suddenly and unexpectedly by 4 lb. (18 kg.)
or more without obvious cause should be given a diuretic-
for instance, of the thiazide type-together with a potassium
supplement, for combined carbenoxolone and diuretic treatment
can cause severe depletion of this mineral. Spironolactone
treatment should be avoided, because, though it prevents fluid
retention, it curiously also prevents ulcer healing.25 Possibly
ulcers treated and healed with carbenoxolone do not break down
later with undue frequency compared with those healed follow-
ing treatment with conventional outpatient measures,26 but
relapse is still not uncommon. Nevertheless, there is no
evidence to support the use of maintenance treatnent with
small doses of carbenoxolone in the hope of preventing relapse.

Deglycyrrhizinated Liquarice.-In another prepartion all
except 3% of the glycyrrhizinic acid in liquorice is removed
and the remaining deglycyrrhizinated preparation is used
therapeutically (Caved-S). Three trials have been described
using this preparation.27-29 In the first of these the results
were too few and too unusual for any reasoned assessment to
be possible. In the remaining trials the patients were treated
for one month with two tablets three times a day, and in both
a healing effect was obtained which was similar to that described
by others using carbenoxolone, but in the absence of side-effects.

Total experience reported using deglycyrrhizinated liquorice
is still considerably less than that obtained with carbenoxolone,
but it appears that the substance may contain an active principle
which differs from glycyrrhizinic avid and which is devoid of
side-effects on water and mineral metabolism.

Gefarnate (Gefarnil).-Gefarnate is the geranate ester of
famesyl acetic acid and is similar in structure to the terpene
side chains of vitamin K: structurally it bears a superficial
resemblance to carbenoxolone. The compound is claimed to
be of value in treating gastric ulcer and to be devoid of side-
effects, but the available evidence from controlled clinical trials
is inadequate and further studies are needed before it can be
recommended for general use.

Antipepsins

Though traditional alkali treatment seems to have no effect
upon ulcer healing, as distinct from symptoms, there is some
limited evidence that antipepsins accelerate gastric ulcer heal-
ing."0 SN 263 (Depepsen), a synthetic sulphated mucopoly-
saccharide, was given in a dose of 05 g. every hour for 12
daily doses. The mean rate of ulcer healing was about four
times greater in the test than in a control group. The number
of patients studied was small, and these interesting findings
clearly need confirmation before the treatment is accepted for
general use. It may well be, however, that an hourly regimen
of tablet sucking will prove difficult to maintain during a
month's treatment period.

It is usual to monitor the results of gastric ulcer treatment
by barium meal examination. Symptoms are a poor guide to
the continued presence of ulceration, and patients with giant
ulcers, for instance, frequently have only slight symptoms.
Slow healing may also be an indication that the apparent ulcer
is in fact a carcinoma for which medical treatment would clearly
be inappropriate.

Duodenal Ulcer

The rational assessment of the methods used in treating
duodenal ulcer has been hindered by the difficulty of assessing
changes in the duodenum. When the duodenal cap is scarred
it is usually difficult and often impossible to determine whether
the abnormality includes the crater of an active ulcer. At
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least three other methods of assessment remain, but all have
disadvantages. Analysis of symptoms-for instance, of the
number of days' pain suffered by patients-allows different
drugs to be compared, but the disappearance of symptoms may
bear no relation to ulcer healing. Double-blind maintenance
trials allow studies to be made of relapse or complication rates,
but in the United Kingdom, if not elsewhere, complications
and relapses seem to be infrequent in patients included in such
trials. Individual patients conmmonly have frequent relapses,
but it is impossible as yet to predict beforehand who these will
be. Maintenance trials are therefore very time-consuming, and
negative results may be due more to asymptomatic patients
consistently forgetting to take their tablets than to the inefficacy
of the treatment.
Duodenal ulcer is commonly associated with hypersecretion

of acid and pepsin, and measures designed to combat hyper-
secretion might be expected to aid in ulcer healing. There
may not necessarily, however, be a direct relation between
reduction of gastric secretory activity and ulcer healing.

Bed Rest and Diet

Symptoms of duodenal ulcer are rapidly relieved by bed
rest, but it is not clear whether this relief is associated with
ulcer healing nor whether periods of bed rest have any effect
upon the ultimate course of the disease. Recent evidence
suggests that the traditional bland diet may be no more bene-
ficial than those which are based upon a free choice of foods.
Moreover, the acidity of the gastric contents has been found
to be no greater with a free diet than with the gastric diets.3"

It has been suggested that a low-protein, high-carbohydrate
diet might be valuable in reducing acid secretory responses,
which have been shown experimentally to be related to the
protein content of food. Such an attitude fails to take account
of the buffering effect of protein upon gastric acidity, and in
fact when the ratio of protein and carbohydrate was varied in
isocaloric meals acidity tended to be highest during periods of
high carbohydrate intake.32 Furthermore, a controlled clinical
trial failed to show any real benefit in patients given a high-
protein diet.33

In summary, there is little evidence to support the continued
use of traditional gastric diets. Small frequent feeds may be
helpful, and fried foods should be avoided if they aggravate
symnptoms. It is also sensible to reduce tea, coffee, and alcohol
consumption if they are excessive, but beyond these simple
measures there is little or no justification for greater restriction.
Duodenal ulcer patients are commonly advised to stop smoking;
though a higher proportion of smokers has been found among
ulcer patients, compared with normal controls, there is in fact
no other good evidence upon which to base an opinion on the
value of advice to stop smoking.

Alkali Administration

Though antacid drugs will relieve ulcer symptoms they have
not been shown to affect duodenal ulcer healing or relapse.
The small doses of alkali preparations usually prescribed in
clinical practice have only a transitory effect upon gastric
acidity, and efficient neutralization, raising the pH of the
stomach contents to 4 0 or 50 for long periods, demands very
large amounts-for example, 5 g. of calcium carbonate every
hour.'4 Such amounts are likely to cause side-effcts (hyper-

calcaemia with calcium carbonate, alkalosis with sodium bicar-
bonate, and diarrhoea with magnesium salts) and in the absence
of any conclusive evidence that high doses do more than reduce
symptoms they cannot be recommended.

Anticholinergic Drugs

Anticholinergic drugs will reduce gastric acid output and
their use is associated with the relief of ulcer pain. There is
conflicting evidence, however, of their value in inducing ulcer
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healing, probably owing in part to the difficulty of assessing
changes in a deformed duodenal cap and in part because
the doses required of anticholinergic drugs may be considerably
higher than those commonly recommended. The newer anti-
cholinergic preparations (such as glycopyrrolate, isopropamide,
poldine, and propantheline) probably have a more selective
action on the stomach than atropine, but similar side-effects
do occur.

It has been claimed that when given in the maximum tolerated
doses anticholinergic preparations will reduce the gastric acid
secretory response by half3" and that they will reduce the
symptomatic relapse rate and complication rates36; the drugs
used in these studies were poldine and propantheline, respec-
tively. More recently a controlled trial has been reported in
which glycopyrrolate was found to have no better effect than
placebo tablets in preventing relapse.37 The results are difficult
to equate with those obtained by Sun, for the drugs used,
though different, are probably similar in effect.

In general, anticholinergic drugs should be used in those
patients whose pain is poorly controlled by alkali administration
alone. It is probably also reasonable to try them as a long-term
measure in patients with frequent symptomatic relapse but in
whom surgery is thought inadvisable.

Other Drugs
Carbenoxolone.-Carbenoxolone in tablet form is ineffective

in duodenal ulcer, possibly because it has a direct local effect
upon the mucosa but does not usually reach the duodenum in
sufficiently high concentration. A capsule claimed to burst in
the gastric antrum and release its contents into the duodenum
has now been developed (Duogastrone). Conflicting results
have been obtained in two double-blind trials, varying from a
clear and statistically significant advantage in the duogastrone-
treated group38 to no advantage in the test group,39 with two
open trials showing some advantage to the test group.40 41

In view of this conflict and evidence that under the normal
conditions of use the capsules burst in the gastric fundus and
not the antrumrn9 the preparation cannot yet be recommended
for routine use.

Deglycyrrhizinated Liquorice and Gefarnate.-There is
limited evidence from one trial that deglycyrrhizinated

liquorice may be useful in obtaining symptomatic relief in
duodenal ulcer,27 but further data are required before the
preparation can be recommended for general use. As yet there
is no clear evidence on which to base an opinion of the value
of gefarnate.

Antipepsins and Antigastrins.-Initial experience with anti-
pepsins was unfavourable, probably because they were found to
be bound and inactivated by food. More recently a synthetic
sulphated polysaccharide SN 263 (Depepsen) has been described
which inhibits intraluminal peptic activity to a considerable
degree for 30 minutes to an hour after a single oral dose of
05 g.42 There is some preliminary evidence suggesting that
this may have a place in the treatment of duodenal as well as
gastric ulcer.43
At least one compound possessing antisecretory and anti-

gastrin properties has been described,44 but oral preparations for
use in man are not yet available.
Oestrogens.-Though Truelove4 found stilboestrol to be an

effective treatment in duodenal ulcer in men, there is a high
incidence of side-effects of mastitis and impotence. Oestro-
genic preparations which are free of side-effects and of thera-
peutic value have yet to be found, and hence drugs of this group
do not seem to have any clear place in routine management.

Gastric Freezing and Irradiation
These forms of treatment are essentially based on the hope

that they will induce necrosis and hypoplasia, which is particu-
larly prominent in mucosal secretory cells. The initial promise
of gastric freezing (carried out by circulating alcohol at -20°
C. through an intragastric balloon connected to peroral can-
nulae) has not been borne out by further experience, and a
disturbing feature of the treatment has been the incidence of
complications-which include melaena, pyloric obstruction,
oesophageal rupture or stricture, and gastric ulcer. Gastric
acidity can be reduced to a variable and unpredictable
degree by x-ray treatment. The treatment involves a high dose
of radiation, and in consequence there is a risk of late com-
plications of leukaemia and perhaps cancer. Radiation therapy
may have a limited place in the treatment of patients with
intractable symptoms in whom surgery is for other reasons
inadvisable.

Surgical Treatment

J. L. DAWSON,* M.S., F.R.C.S.
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Any current surgical journal is likely to contain several articles
on the surgical treatment of peptic ulcer. Unfortunately almost
all of these contributions represent the results of a particular
operation, applied to a selected group of patients, followed up
by the surgeons who did the operation.
The various operations are judged by (1) their mortality and

recurrent ulcer rates; (2) the presence of any postoperative
gastrointestinal symptoms ; and (3) any late nutritional disturb-
ances. The patient's own assessment of his condition provides
much of the information on which a judgement of any pro-
cedure is made. The only valid way in which various opera-
tions can be compared is by a controlled trial with an objective
postoperative assessment made by clinicians who have no know-
ledge of the type of operation done. It may be fallacious to
compare results of surgery for duodenal ulcer in one part

of the world with another or even one part of a country with
another, because the incidence of the disease varies consider-
ably-for example, the incidence of duodenal ulcer in the male
population is higher in Scotland than in the southeastern area
of England. The incidence of duodenal ulcer has risen sharply
since the beginning of this century, so that the results of surgery
in past decades are not necessarily valid today.
The value of a properly controlled trial was demonstrated by

a recent series reported from Leeds,46 47 which showed that most
of the currently employed operations produced almost iden-
tical results. The success of surgery depends less on the par-
ticular operation chosen and much more on the patient chosen
for the operation. Patients with personality and mood dis-
orders-especially those who are obsessional-have been
reported to do badly whatever the operation.'4' It has also
been found that the results of gastric surgery are poorer in
women whatever the operation. '7"Consultant Surgeon, King's College Hospital, London.
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