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Surgery was considered on days two and
six. The knee-elbow position reversed the
radiographic appearances, however, and
changed the treatment of our patient's colitis.
The use of this simple and safe manoeuvre
probably spared our patient from surgical
intervention.

J FLETCHER
A J LOBO

R F HARVEY
Frenchay Hospital,
Bristol BS16 ILE

EDITOR,-Panos et al (Gut 1993; 34: 1726-7)
describe the knee-elbow position for the relief
of bowel distension in patients with toxic
megacolon. They suggest that their use of this
therapeutic manoeuvre is new.

In 1988 Present et al1 published their
experience with 'rolling' 19 patients with
toxic megacolon into the prone position
every two to three hours for 10 to 15 minutes.
They concluded this was a helpful addition
to the standard treatment for this serious
condition.

Both groups are describing the same phe-
nomenon - the prone position redistributes
colonic gas and fluid into the lower bowel
leading to easier evacuation. We have been
using this technique for several years at the
Stanford Medical Center.

R R BABB
Palo Alto Medical Clinic,

300 Homer Ave,
Palo Alto,

CA 94301, USA

1 Present DH, Wolfson D, Gelemt IM, Rubin PH,
Bauer J, Chapman ML. Medical decompres-
sion of toxic megacolon by 'rolling'. A new
technique of decompression with favourable
long-term follow-up. J Clin Gastroenterol 1988-
10: 485-90.

Reply
We welcome the correspondence on our case
report, which gives us the opportunity of
further discussion of the use of postural
manoeuvres for bowel decompression.
'Rolling', as described by Dr Present et al,
entails turning the patient to the prone
position, on a flat bed.1 This position is
clearly different from the knee-elbow position
we have reported in which the patient is
positioned head down with hips, knees, and
elbows flexed.2
A crucial point needs to be made with

respect to the 'rolling' regimen, as described
by Present et al in their series of 19 patients: in
addition to turning the patient prone, a long
enteral tube was passed for aspiration of gas
and enteral fluid.' Consequently it is difficult
to discern what the individual contribution of
the intubation-aspiration versus the postural
manoeuvre was, in decompressing the bowel.
We also note that in five of their 19 cases, a
rectal catheter was required to facilitate evac-
uation of gas that had not been forthcoming.'
The uppermost position of the rectum and
anus in the knee-elbow position permits easy
passage of flatus and could obviate the need
for rectal catheterisation.
The early and longterm follow up results

from Dr Present's uncontrolled series are
impressive. Nevertheless, the effect of bowel
decompression by postural manoeuvres on
the outcome of toxic megacolon should
be confirmed by prospective, randomised,
controlled trials.
We remain unaware of any previous reports

of the use of the knee-elbow position to
decompress the bowel in toxic megacolon.
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Acid and gastric metaplasia in the
duodenum

EDITOR,-We read with great interest the
paper by Noach et al (Gut 1993; 34: 1510-4)
on the relation between duodenal gastric
metaplasia and Helicobacter pylon infection.
Two findings deserve particular attention in
this study. Firstly, the presence and extent of
gastric metaplasia in the duodenum was not
significantly associated with H pylori infec-
tion, because it was found in 78% of Hpyloni
positive and in 85% of H pylon negative
patients with dyspeptic complaints. Secondly,
there was no reduction in the extent and
prevalence of gastric metaplasia after 12
months of eradication of Hpylori.
The first finding obviously excludes the

responsibility ofH pylon in the formation of
gastric metaplasia in the duodenum, but
raises serious questions on the role of acid in
this process.' In fact, a study has already
shown that patients with functional dyspepsia
have a basal acid output that is comparable
with that of normal subjects.2 Using ambula-
tory pHmetry3 we have even found that the
circadian gastric acidity in H pylon negative
dyspeptic patients is significantly lower (24
hour mean (SEM) pH 2-8 (0 8) v 1-8 (0-4),
p<0.001) than normal (Figure). In addition,
although H pylon infection results in an
increase in gastrin release, this hypergastri-
naemia does not induce an increase in acid
secretion. There is no difference, indeed, in
basal and maximal acid output4 and in 24
hour intragastric acidity5 between H pylon
positive and negative patients. Finally, it is
well known that only some patients with duo-
denal ulcer disease secrete an amount of
gastric acid higher than normal6 and only a
subgroup of them shows a rapid gastric
emptying,7 which could result in an increased
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acid load to the duodenum with subsequent
mucosal injury.
On the basis of these findings, the common

belief that gastric metaplasia in the duo-
denum is induced by hypersecretion of gastric
acid8 9 is questionable.
The finding of the lack of regression of

gastric metaplasia in the bulb after 12 months
of eradication of H pylon has been explained
by the authors by the fact that gastric acid
secretion is not changed by treatment of the
infection'0 and therefore, the persistent high
production of acid helps to maintain the
histological duodenal alteration. As acid
hypersecretion is not the rule in duodenal
ulcer, however, and is not present in func-
tional dyspepsia, it is again difficult to claim
this physiological abnormality as the main
cause of maintenance of gastric metaplasia in
the long term.

Thus, it seems that the presence of H
pylon, by itself, is the main factor in the
development of duodenal ulcer, although the
mechanisms of this action are far from clear.
As suggested by the authors, the mucosal
production of cytokines and specific toxins
released by the bacterium might be possible
ulcerogenetic factors, independent of gastric
metaplasia. The persistence of this epithelial
change in patients where H pylon has been
eradicated who show a dramatic reduction in
ulcer relapse, seems to diminish further its
pathogenetic relevance.
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1 Wyatt JI, Rathbone BJ, Dixon MF, Heatley RV,
Axon ATR. Campylobacter pylori and devel-
opment of duodenal ulcer [Letter]. Lancet
1988; i: 118-9.

2 Collen MJ. Gastric analysis (basal acid output)
in nonulcer dyspepsia. Dig Dis Sci 1990; 35:
540-1.

3 Savarino V, Mela GS, Zentilin P, Magnolia MR,
Scalabrini P, Valle F, et al. Gastric aspiration
versus antimony and glass electrodes. A simul-
taneous comparative in vivo study. Scand J
Gastroenterol 1989; 24: 434-9.

4 Brady III CE, Hadfield TL, Hyatt JR, Utts SJ.
Acid secretion and serum gastrin levels in
individuals with Campylobacter pylori.
Gastroenterology 1988; 94: 923-7.

5 Wagner S, Gladziwa U, Haruma K, Varrentrapp
M, Gebel M. Effect of Helicobacter pylori
infection on 24 hour intragastric acidity in
patients with gastritis and duodenal ulcer. Gut
1992; 33: 1024-7.

6 Baron JH. The relationship between basal and
maximum acid output in normal subjects and
patients with duodenal ulcer. Clin Sci 1963;
24: 357-70.

7 Lam SK. Pathogenesis and pathophysiology of
duodenal ulcer. Clin Gastroenterol 1984; 13:
447-72.

8 Wyatt JI, Rathbone BJ, Dixon MF, Heatley RV.
Campylobacter pyloridis and acid-induced
gastric metaplasia in the pathogenesis of duo-
denitis. Y Clin Pathol 1987; 40: 841-8.

9 Carrick J, Lee A, Hazell S, Ralston M,
Daskalopoulos G. Campylobacter pylori, duo-
denal ulcer, and gastric metaplasia: possible
role of functional heterotopic tissue in ulcero-
genesis. Gut 1989; 30: 790-7.

10 Montbriand JR, Appelman HD, Cotner EK,
Nostrant TT, Elta GH. Treatment of
Campylobacter pylori does not alter gastric
acid secretion. Am.4 Gastroenterol 1989; 84:
1513-6.

Reply

EDITOR,-We thank Savarino et a! for their
interest in our study on Helicobacter pyloni and
gastric metaplasia in the duodenum.
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We agree that not all patients with duo-
denal ulcer disease secrete more acid than
normal. Patients with duodenal ulceration,
however, on average produce more acid than
normal.' 2 As gastric metaplasia is an almost
constant finding at the margins of duodenal
ulcers, increased acid flux may at least be one
contributory factor to the development of
gastric metaplasia. This is substantiated by
many experimental findings and clinical
studies.3-6 Indeed, the high prevalence of
gastric metaplasia in dyspeptic patients in
general suggests that other, still unknown fac-
tors, may also be involved.
The short term lack of regression of gastric

metaplasia after eradication of H pylon may
also point to the multifactorial nature of
gastric metaplasia, including ongoing robust
acid secretion during the first year after
eradication of H pylon.7-9 Evidence emerges
that gastrin mediated acid output regresses
one year after eradication ofH pyloni in duo-
denal ulcer disease.'0 Up to now, we cannot
exclude that gastric metaplasia may be slowly
reversible in the long term as has been seen
after vagotomy." Again, other factors than
acid andH pyloni infection may be responsible
for the persistence of gastric metaplasia in
other patients.
We do not agree with Savarino et al that the

pathogenic relevance of gastric metaplasia for
duodenal ulcer patients is diminished by the
fact that gastric metaplasia failed to regress in
the short term follow up after eradication ofH
pyloni. In our opinion, the almost invariable
presence of gastric metaplasia at the margins
of duodenal ulcers shows that both gastric
metaplasia and (ulcerogenic strains of) H
pylori are required for the development of
duodenal ulceration. Longer follow up
studies will be necessary to find out if, to what
extent, and with what velocity gastric
metaplasia regresses in duodenal ulcer and
non-duodenal ulcer subjects.
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Risk factors for the development of gall
bladder disease

EDITOR,-I enjoyed reading the article by
Murray et al (Gut 1994; 35: 107-11). I am
surprised that the authors have published
data where there is no confirmatory evidence
of gall stones in most of their patients. I agree
it is unlikely that the general practitioners in
the study changed their diagnoses in patients
with upper abdominal pain on the basis of
smoking habit. On the other hand it is quite
conceivable that smokers experienced more
episodes of acute upper abdominal pain
because of peptic ulceration or reflux disease.

With 80% of patients not even admitted to
hospital and no indication of the percentage
of patients who had confirmed gall stone dis-
ease this paper cannot fully consider the effect
of smoking on gall stone disease. It tells us
that smokers experience more upper abdomi-
nal pain than non-smokers. Whether or not
this results from gall stones is another ques-
tion, which remains unanswered.

M RHODES
Academic Department of Surgery,

University Hospital of Wales,
Heath Park,

CardiffCF4 4XN

Ileal and colonic epithelial metabolism
in quiescent ulcerative colitis

EDITOR,-The paper by Drs Finnie et al (Gut
1993; 34: 1552-8) showing that mucosal
biopsy specimens from sufferers of quiescent
ulcerative colitis possess a normal ability to
oxidise butyrate is in direct contradiction to
our findings where we showed a reduced
capability.' We used an almost identical
technique, which has been validated and
exhibits a similar degree of reproducibility.23
We would concur with the conclusions of
Finnie et al on tissue viability, effects of
lymphocytes, and of contaminating bacteria
(although assaying 100 ,ll of faecal fluid
would not ascertain whether there were
different adherent bacteria on the mucosal
surface in disease and controls) on the assay.

It is difficult to account for the differences
in the results but we would like to make a few
points to complement those of Professor
Roediger (Gut 1993; 34: 1646).
The rates of oxidation of glutamine and

butyrate found by Finnie et al were about a
100-fold greater than ours using biopsy
specimens, and other workers using isolated
colonocytes.3 Working through the calcula-
tions of Finnie et al it would seem that the
protein content of their specimens was far less
than would be expected from the wet weights
of the specimens.

This problem may be illustrated by

reference to the data shown in Fig 2 where
specimens of about 10 mg wet weight were
incubated in 1 ml of medium containing
1 mM [1-14C] labelled butyrate (1 ,umol
butyrate in total) for up to three hours. After
two hours about 200 nmol of carbon dioxide
were produced for each ,ug of tissue protein
present in the incubation. As the complete
oxidation of butyrate results in four molecules
of carbon dioxide this represents the utilisa-
tion of 50 nmol of butyrate per ,ug tissue
protein. At this rate of utilisation all the
butyrate in the incubation medium would
have been oxidised in two hours by a
specimen containing 20 pLg of protein. It is
difficult to envisage that a 10 mg specimen
could yield no more than 20 of ,ug protein.

This same problem can be considered from
another angle, without assuming complete
oxidation of the butyrate. One ,uCi (37 KBq)
of labelled butyrate was added to 1 p.mol of
butyrate, thus the specific activity was 2220
disintegrations per minute (DPM) per nmol.
Finnie et al quote a range of 24000-115000
DPM for butyrate. This represents 11-52
nmol/10 mg wet weight/2 hours and converts
to 0-55-2-6 nmol/mg wet weight/hour. From
Table 1 and Fig 4 the mean rate of butyrate
oxidation is about 75 nmol/,ug protein/hour.
Thus a specimen weighing 10 mg wet weight
would be expected to yield 0 3-0 07 Fg of
protein. In our experience a colonic biopsy
specimen with a wet weight of about 10 mg is
equivalent to about 800 ,ug protein weight,
which is much closer to the ratio found by
other workers.4

It is difficult to comment in detail without
seeing the raw data but it is possible that the
division of the biopsy sample into very small
pieces led to the shedding of a significant
amount of material as cell clusters during the
incubation period. The use of perchloric acid
to terminate the reaction and liberate the car-
bon dioxide may then also have resulted in
the precipitation of protein, which was lost to
the assay.

All our experiments, as Finnie et al
correctly pointed out, were performed in the
presence of 5 mM glutamine and 5 mM
butyrate. It is known that the presence of
5 mM butyrate suppresses the rate of oxida-
tion of glutamine in the rat colonocyte.5 If this
holds true for the human it is difficult to draw
conclusions from the work of Finnie et al, as
in vivo both glutamine and butyrate will be
present.

While we agree that there is evidence to
suggest that butyrate concentrations greater
than 2 mM may be toxic to certain cell lines
there is no evidence to suggest that concentra-
tions of less than 40 mM are toxic to isolated
colonocytes.6 Finnie et al found that using
concentrations of either 1 mM or 5 mM
butyrate had no significant effect on the
ability of the specimens to oxidise butyrate
(Fig 3). In our experiments we used a
butyrate concentration of 5 mM.3
The finding that the ratio of butyrate/gluta-

mine oxidation in the distal colon is greater
than in the proximal colon in the control
group and that this relation is lost in the
diseased group suggests that this second
group has a lower dependency on butyrate
and is more reliant on glutamine as a fuel
source. It may be speculated that this is a
response to an inability to oxidise butyrate
and explains why inflammation is more
commonly seen in the distal rather than
proximal colitic colon.
The results from the ileal mucosal biopsy

specimens are at variance with our previously
published results7 and we wonder if con-
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