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Hiatus Hernia and Reflux
Oesophagitis

The sphincter mechanism at the lower end of the oesophagus represents
a brilliant feat of engineering. It is a barrier which normally prevents
reflux of gastric contents into the oesophagus when we bend over, lie
down, or even hang upside down and yet allows regurgitation in an
emergency when vomiting is needed in order to evacuate a distended,
disturbed, or irritated stomach. The mechanism of this sphincter
remains a subject of debate. It probably represents a complex combina-
tion of factors, several of which may be destroyed without impairing
the efficiency of its action. These factors include, from within the
oesophagus outwards,' a plug-like action of the mucosal folds at the
cardia2; a physiological muscle sphincter at the lower end of the
oesophagus'; a valve-like effect of the obliquity of the oesophago-gastric
junction; a diaphragmatic sling which maintains the normal position of
the cardia and which has a pinchcock action on the lower oesophagus;
and the positive intra-abdominal pressure, which tends to squeeze the
walls of the intra-abdominal part of the oesophagus, together. The
diaphragm is an important but not essential part of the cardiac sphincter
mechanism, since a sliding hiatus hernia is not necessarily accompanied
by regurgitation provided the physiological sphincter is competent.
Similarly, free regurgitation occurs in some persons with an intact hiatus
because of a defect in function of the physiological sphincter.

Reflux of gastric contents produces retrosternal pain which may radiate
into the epigastrium, the chest, the jaws, and even into the arms, thus
simulating cardiac pain. It occurs especially on lying down, bending
over, or when the intra-abdominal pressure is raised by straining. It
may be associated with belching, excessive salivation, and reflux of acid
contents into the mouth.4
A detailed investigation of 76 patients with severe- oesophagitis has

recently been presented by A. E. Cocco and 0. C. Brantigan.5 Heart-
burn, aggravated by posture, was present in nearly all cases; 40% com-
plained also of dysplhagia. Other symptoms included regurgitation,
vomiting, nausea, and back pain. 11 % had angina-like pain with electro-
cardiographic evidence to exclude the diagnosis of coronary insufficiency.
X-ray studies showed that half the patients had hiatus hernia, though a
further quarter were discovered on endoscopy. Oesophagitis was found
on oesophagoscopy in 91 % of cases and was confirmed by oesophageal
biopsy. Motility studies showed that 88% of the patients had a sphincter
pressure less than 3 cm. Hg.
Many patients with reflux oesophagitis can be managed satisfactorily

on a medical regimen. It comprises bland diet, the use of antacids, weight
reduction, a veto on tight corsets, avoidance of stooping, and sleeping with
the head of the bed raised.6

Surgical treatment is indicated when medical management has failed,
and, as for every other kind of hernia, many types of operation have been
tried, each claiming its loyal champions. The abdominal repair of hiatus
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hernia' has the advantage of allowing any other intra-
abdominal lesion to be treated. Good results have been
reported from the transthoracic approach.8 In the absence
of associated duodenal ulcer there is little evidence to suggest
that patients with reflux oesophagitis have greater than
normal secretion of acid, and though there are advocates of
vagotomy with gastric drainage in addition to repair of the
hiatus there is no convincing proof that this is necessary.
Indeed, D. A. W. Edwards and his colleagues,' in a dis-
passionate review carried out by a group of physicians of
these surgical procedures, found little to choose between
patients who had undergone transthoracic and those who had
transabdominal repair, while surgical attempts to reduce acid
secretion did not seem to improve the results. During an
11-year period they found that 50 of their 63 patients who

had been operated on, all with severe reflux resistant to medi-
cal treatment, were well pleased with the operative result.
Thus the chances that the symptoms of reflux will be relieved
by surgery are high even when only the most severe cases are
submitted to operation.
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All that Sweetens is not Sugar
Artificial sweeteners have a place in modern food technology,
particularly in the manufacture of soft-drink concentrates.
They may make eating and drinking more tolerable for a
diabetic with a sweet tooth and help the non-abstemious to
keep their waistlines within limits. But for some reason the
use of artificial sweeteners, particularly cyclamates, as sugar
substitutes in food other than soft drinks and preparations for
diabetics is slight in Great Britain despite a more extensive
use among weight-conscious Americans.

About two years ago the safety of cyclamates in food was
questioned when it was discovered that under some conditions
some animals and some people apparently metabolized the
cyclamates and excreted cyclohexylamine in the urine. This
suggested that more cyclamate was being absorbed from the
gut than had previously been believed. However, the evidence
now indicates that any conversion of cyclamate to cyclohexyl-
amine that does occur is carried out in the gut by the micro-
flora. This would explain the irregular appearance of the
metabolite.

Little is known about the short- or long-term toxic effects
of cyclohexylamine, but experiments to gain this information
are in progress. If cyclohexylamine is found to have some
undesirable properties they should be taken seriously. At
the same time it is possible that intestinal bacteria may
produce other undesirable metabolites. It is not surprising,
therefore, to learn that an increasing interest is now being
taken in the metabolic activity of these numerous and variable
commensals of man.

Animal experiments recently reported suggest new and at
first sight a rather frightening toxic effect from large doses
of cyclamates.' Young female hamsters given large doses
of calcium cyclamate by mouth two to three times daily for
two weeks showed a 75% mortality and had calcifying lesions
in muscle, including the myocardium, and the kidneys. Other
calcium salts--acetate, aspartate, or ascorbate-did not pro-
duce this effect. No tests were done with sodium cyclamate,
which is also used as a sweetener-the calcium salt being
preferred since it is more suitable for patients on low-sodium

diets. In experiments lasting only two weeks it seems
regrettable that this control observation was omitted. How
seriously should these observations be taken ?

Cyclamates are one of the most widely tested of those com-
pounds which have been used as food additives.' Of the
animal kingdom, mice, rats, cats, rabbits, dogs, and primates,
including man, have been extensively studied after receiving
large doses for long periods, with generally negative results.
It is perhaps salutary to remember that if thiourea had first
been tested on rats or penicillin on guinea-pigs neither of
these useful drugs might ever have been given a clinical trial.
However, before the sensitivity of these species to the toxic
effects of these two drugs had been recognized studies on
patients had already shown them to possess a satisfactory
margin of safety. The same can now reasonably be said of
cyclamates. Not only have healthy people received daily
doses exceeding the maximum acceptable daily intake (5 g.
for an adult), but specially vulnerable groups-diabetics and
patients with renal or gastrointestinal disorders-have been
given doses up to that level and no adverse effects attributable
to cyclamates have been observed.'
The use of cyclamates in the U.S.A. increased from

5 million lb. (2-3 million kg.) in 1963 to 15 million lb. (6-8
million kg.) in 1967. Of this 70% is in soft drinks. In a
special survey the average daily intake in children aged 8-11
years was 059 g., and the highest observed daily intake was
3-5 g. It was concluded that during the week in July in
which the survey was taken there was a 95% probability that
no more than 2-5% of the population aged 1-18 years con-
sumed more than 1 g. of cyclamate each day.4

In the U.K., according to the Ministry of Agriculture,
Fisheries and Food, cyclamates are used only in soft drinks
or in sweetening tablets. At the maximum levels permitted
in drinks it can be calculated that a child would need to
consume about five large glassfuls of a sweetened drink
each day to reach the maximum acceptable daily intake
of 5 g., but at the levels actually used by British manu-
facturers the consumption would have to be from 15 to 30
large glassfuls to achieve this level of intake. A mild laxative
effect from the unabsorbed cyclamate is the earliest evidence
of excessive intake, and few doctors would argue with the use
of a food additive that might reduce the vast demand of
much more undesirable laxatives and purgatives.

However, since the regulatory bodies in both the U.K. and
the U.S.A. place some emphasis on the desirability of keeping
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