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Flatulence
The patient with dizzy turns is the bane of the neurologist,
and the equivalent to the gastroenterologist must be the
person complaining of flatulence and abdominal distension.
Both problems are ascommon as they are apt to be baffling to
investigate. Though patients believe intestinal gas often
causes abdominal symptoms, the physician does not always
agree. He tends to regard such complaints as functional and
to emphasize that the gaseous content of the bowel is in-
fluenced chiefly, if not entirely, by the amount swallowed.
A recent study suggests that this view could be mis-

taken.' Analyses of the volume and composition of intestinal
gas were made in 11 normal persons by infusing the inert
gas argon at a constant rate through a small intestinal poly-
vinyl tube and collecting the washout gases at the rectum.
Within 15 to 20 minutes of the start of the infusion gas
could be collected at the rectum at roughly the same rate
as that of the infusion. After an initial washout phase in
which the quantities of nitrogen and other gases in the gut
at the start of the study were obtained, a steady state of gas
output was achieved which could be related to gas pro-
duction. Calculations based on the first phase showed that
total volumes of 30 to 200 ml were present, predominantly
as nitrogen, the remainder being mainly hydrogen and
carbon dioxide with occasionally some methane. In the
steady state the quantity of nitrogen washed out tended to
be small and relatively constant, and the main gaseous com-
ponent was carbon dioxide, with lesser amounts of hydrogen
and methane.
The importance of swallowed air as a contributor to the

nitrogen content of the bowel cannot be assessed from these
experiments, because all such gas was removed by constant
gastric suction. The steady-state studies suggest that 1-2
ml/min is added by diffusion. The presence of hydrogen
and methane are a tribute to bacterial activity. Neither gas
can be found in the bowel of germ-free animals2 or new-
born babies,3 and other studies show that hydrogen is nor-
mally produced in the colon4 5 unless there is excessive
growth of bacteria in the small intestine.6 7 Furthermore the
addition of a small amount of a sugar such as lactose to the
bowel considerably increases gas formation.6

Production of gas in the human intestine is insignificant
in quantity compared with that of ruminants, and the clinical
problems lack the dramatic quality of cattle bloat. Abdominal
distention is a common complaint in association with carbo-
hydrate nmalabsorption, a feature emphasized by the fact
that production of hydrogen in the breath has been used
as an indirect indication of sugar intolerance.8 9 The rate of
carbon dioxide output in flatus closely follows that of
hydrogen and is also probably in great part a product of

fermentation reactions in the large bowel.10 Certain foods
such as beans have a repu;tation with the public as gas pro-
ducers, a reputation confirmed by studies showing a large
increase in p-roduction of flatus and the concentration of
hydrogen in expired air of people consuming the beans.10 11
The factor responsible for the gas would seem to be in a
component containing nonabsorbed oligosaccharides such as
raffinose and stachyose.9
The relative importance of swallowed air and of gas gene-

rated in the bowel as causes of symptoms have yet to be
assessed. In people not complaining of flatulence the swal-
lowed air probably contributes about 60% at the most to the
ouput of flatus as determined by nitrogen content.1 But
whether the flatulent are in general swallowers of air or
generators of gas or even specially sensitive to distension
remains obscure.
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Modified Prefrontal
Leucotomy
Prefrontal leucotomy is a subject on which opinions are
divergent and firmly held. The divergence is not surprising
in view of the lack of knowledge. It is an astonishing fact
that in the 35-year history of leucotomy, during which more
than 100,000 patients must have been operated on, no
prospective controlled trial has been carried out to compare
its effectiveness with non-surgical treatment. There has been
one controlled trial in which different forms of leucotomy
have been compared with each other.' The fact that some
doctors are enthusiastic about the operation, whereas others
refuse to refer their patients as a matter of principle,2 is also
not surprising in view of the seriousness of the conditions
for which the operation is carried out and the irreversible
damage it inflicts on what may be the highest centres of
the human mind and spirit. In this situation a certain rigid
extremity of opinion can be predicted from psychological
theory,3 and this rigidity is not conducive to the scientific
impartiality of judgement which is an essential intellectual
background to a good clinical trial.

However, there is general agreement on at least one point.
The original standard leucotomy in its various forms, in
which the white matter of both frontal lobes is severed in a
coronal plane anterior to the lateral ventricles, should not be
used. This operation, which was introduced by Egas Moniz
in 1936 and won him the Nobel prize in 1949, has been
found to have too many undesirable side effects, and in two
retrospectively controlled trials the leucotomized patients
fared no better than similar unoperated patients.4 5 In a
recent ten-year follow-up of 134 men who underwent stan-
dard leucotomy6 nearly half were disabled by seizures and a
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quarter by severe intellectual impairment; less than 10%
could be discharged from hospital. A controlled trial carried
out at the Boston Psychopathic Hospitall showed both
unilateral and bilateral standard leucotomy to have a worse
outcome than bimedial leucotomy.

Controversy at present concerns the various modified
leucotomies. Are they of benefit? Which is preferable? And
how can operation best be suited to the category of illness?
The best documented are bimedial leucotomy and orbital
undercutting. F. Post and colleagues7 reported a follow-up
of 54 patients who had bimedial leucotomy, in which the cut
is made in the same plane as the standard operation but is
restricted to the medial 2 cm of white matter in each hemis-
phere.8 They considered that 40% had benefited from it and
only 8% were made worse, and they concluded that modi-
fied leucotomy should not be witheld too long from "patients
of middle and late adult life with persistent and seriously
disabling non-schizophrenic functional psychiatric dis-
orders." In retrospectively controlled trials the same opera-
tion has been found of benefit in agoraphobia and obsessional
neurosis.9 10

For many years G. C. Knight"l 12 h's been developing
the techniaue of orbital undercutting originally introduced
by W. B. Scoville.13 In this operation the brain is approached
from the frontal poles, and the lesions are made in a
horizontal plane in the white matter overlying the orbital
cortex. Knight found that the crucial cut was the last 2 cm
of the 6 cm incision, an area lying in the substantia in-
nominata between the head of the caudate nucleus above
and area 13 of the cortex below. Further improvements in
technioue have been a stereotactic approach and the use of
seeds of radioactive yttrium to produce a more circumscribed
lesion. Uncontrolled follow-up studies of patients submitted
to this procedure have shown favourable results,'415 and
undesirable side effects have been gratifyingly slight. As with
bimedial leucotomy, the best results were obtained in
patients with depressive and anxiety states and obsessional
neuroses, whereas the schizophrenic patients did not do well.
Where do these studies leave us? The only imoartial

answer to this question must be, "In a state of uncertainty."
Now the Royal College of Psychiatrists has been formed,
let us hope that it will encourage the thorough investigation
of these promising but unproved forms of psychiatric treat-
ment. Perhaps the new royal college could join with the
Royal College of Surgeons in arranging a prospective trial.
Certainly there could be no ethical objection to such a trial in
patients with intractable and severe deDression or tension
while the value of neurosurgical procedures in these condi-
tions remains undecided.
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Electrical Activity of the
Stomach
The motor activity of the stomach subserves two functipns,
mixing and emptying. They are affected by a variety of exo-
genous stimuli, including the nature and consistency of the
gastric contents.' There is in addition rhythmical electrical
activity in the stomach, which appears to be important in the
regulation of gastric motility. In recent years physiological
studies in animals and man have defined its significance i
greater detail.

Fifty years ago W. C. Alvrez first observed that strips of
longitudinal muscle taken from different parts of the stomach
had different spontaneous rates of contraction.2 Higher ratvs
of contraction were found in muscle strips taken from near
the cardia. He suggested that at the proximal end of the
stomach there was a gastric pacemaker. A few years later,
in 1921,3 he recorded slow rhythmical electrical activity,
which has since become known as the "basic electrical
rhythm." It originates in longitudinal muscle and has been
found to occur in many species at a rate of 3 to 6 cycles
per minute. This electrical activity is not necessarily accom-
panied by muscular contractions. When contractions do
occur they are synchronized with this slow-wave activity,
which suggests that it is a controlling mechanism for the rate
of gastric contractions.
The basic electrical rhythm spreads distally towards the

antrum. Transections in the mid-stomach reduce the rate in
the distal stomach, which provides further evidence that the
proximal area acts as the pacemaker. Recent studies in the
dog suggests that the gastric pacemaker is sited on the proxi-
mal greater curvature.4

At the distal end of the stomach there is also rhythmic
electrical activity known as the "pacesetter potential" of the
gastroduodenal junction. It was thought to spread from the
gastric antrum only as far as the junction of the stomach and
duodenum. As a result of work in animals the pylorus has
been described as an "electrical insulator."5 6 A recent study
from Sheffield by H. L. Duthie and his colleagues7 indicates
that, in man, 3-cycle-per-minute potential extends from the
antrum into the proximal 10 cm of the duodenum. These
data were obtained by implanting silver electrodes in the
stomach and duodenum of ten patients undergoing choles-
cystectomy. The implants were removed through the drain-
age site six days after operation.
Thus the antrum, pylorus, and duodenum of man appear

to act as an electrically co-ordinated unit. It is of interest
that the rate of conduction across the pylorus was about
four times as fast (2 cm/sec) as in the antrum (0-5 cm/sec).
The exact route of conduction from antrum to duodenum
has not been defined but it might be via the few longitudinal
muscle fibres that continue from the antrum across the
pylorus.

Ingestion of water, citrate, and oleate slowed the frequency
of the antral pacesetter potential for ten minutes After the
citrate and oleate meals the levels of activity increased above
the resting level after 10 minutes. Injections of morphine had
no effect on the pacesetter potential of the antrum, but had
some effect in increasing action potentials in the duodenum.
This may be relevant to the mechanism of nausea caused
by morphine.

Certain gastric operations such as segmental resection8
and proximal gastrectomy divide the proximal and distal9
ends of the stomach. At times they are associated with de-
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