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Action of metoclopramide on gastric emptying
and small bowel transit time

W. B. JAMES AND R. HUME

From the Southern General Hospital, Glasgow

Metoclopramide hydrochloride belongs to the
orthopramide series of drugs and is characterized
chemically as 4-amino-5-chloro-N-(2-(diethylamino)
ethyl)-o-anisamide dihydrochloride hydrate.
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Studies on animals and in man indicate that meto-
clopramide increases the gastric emptying rate, has a
potent antiemetic effect, and is virtually free of side
effects (Boisson and Albot, 1966). A substance with
such attributes would obviously be very useful in
clinical radiology.
A preliminary study made on 95 consecutive

patients referred for barium meal examination
supported these findings. Of 47 patients who received
20 mg metoclopramide intravenously, 18 showed
complete gastric emptying in one hour and in 32 the
barium had reached the caecum in one hour, while of
the remaining 48 who did not receive this substance
only one showed complete gastric emptying at one
hour and in only six did the barium reach the caecum
in this time. These results were sufficiently encourag-
ing to merit confirmation by double blind trial.
Observations were also made on the antiemetic effect
of metoclopramide in a group of patients undergoing
intravenous cholangiography.

MATERIALS AND METHODS

PATIENTS Fifty-four consecutive patients referred for
barium meal examination took part in the double blind

Group Total No.

Placebo 25
Metoclopramide 25

10
11

trial. Four patients who had had previous gastric surgery
were excluded from the trial, leaving a total of 50.
The patients were randomly allocated into two groups:

those to receive metoclopramide and those to receive a
placebo. There were 25 patients in the metoclopramide
group (11 men and 14 women) whose ages ranged from 19
to 72 years with a mean of 52-1 years. There were 25
patients in the placebo group (14 men and 11 women)
whose ages ranged from 21 to 72 years with a mean of
50 1 years.
The radiological diagnosis of the patients in each group

is summarized in Table I.

PROCEDURE Each patient had a barium meal examina-
tion carried out by one of us (W.B.J.) according to a
standard procedure during which the patient drank 250 ml
of barium sulphate suspension. After initial assessment
either the placebo or 20 mg metoclopramide (made up in
identical ampoules) was injected intravenously. Neither
the patient nor W.B.J. knew the identity of the injected
material. The patient was told that the injection was being
given in order to accelerate the transit of barium through
the bowel. Follow-through films of the abdomen were
obtained at one hour and one and a half hours after the
ingestion of barium. These follow-through radiographs
were then read 'blind' by one of us (W.B.J.). The reason
for choosing complete gastric emptying as the point of
reference was because of the difficulty in establishing any
lesser degree of emptying. The identity of the ampoules
was not revealed until after all of the radiographs had
been read. The number of patients in whom the stomach
was completely empty at one hour and at one and a half
hours, and the number in each group in whom the barium
had reached the caecum or beyond at one hour, was
recorded.

RESULTS

The results are set out in Table II.
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TABLE II
DIFFERENCE IN GASTRIC EMPTYING A

TRANSIT TIME BETWEEN THE TP
,roup Number No. ofSto

Empty at

1 Hour

Placebo 14 males l
11 females P5 2

Metoclopramide 11 males X
14 females25 6

At one hour there was no sigi
between the number of empty sto
groups (x2 = 2.381; P > 0 05). AI
hours there was a significant incre,
of empty stomachs in the meto(
(X2 = 5-1946; P < 0.05). There wC
cant increase in the number of patie
pramide group in whom the bariur
caecum or beyond at one hour
P < 0-001).

SIDE EFFECTS One hundred and i
have now had 20 mg metocloprar
intravenously. Each patient was ke
tion for a minimum of three hours
of the patients who received the plao
blind trial complained of any ill e
who had had metoclopramide con
ing of sleepiness which occurred;
hour after injection. Two metock
vomited within two to three minul
tion. Both had been referred for ti
vomiting. Conversely two other
because of vomiting improved c
injection of metoclopramide. Four
nauseated after ingestion of a little
feel better after intravenous metocl
the decrease in small bowel transi
clopramide injection, no patien
subsequent diarrhoea.

depth of peristaltic waves in the stomach, which is
ND SMALL BOWEL accompanied by marked dilatation of the pylorus
WO GROUPS and duodenum. Very rapid movement of barium has
)machs No. with been observed in the proximal jejunum. This has

BCareum at
1 usually been associated with active gastric peristalsis

]A Hours Hour and 'pumping' of barium through the pylorus, and it
may be that this pumping action is in itself sufficient

7 2 to explain the rapid progress of barium through the
15 16 small bowel. The advantages of such a substance,

virtually free of side effects, in diagnosis in radiology
is easily appreciated. The examination of the small

nificant difference bowel is completed in a much shorter time, normally
'machs in the two within one and a half hours, and often in less than
t one and a half one hour from the commencement of the examina-
ase in the number tion. Because of the rapid and uniform filling of the
clopramlde group small bowel fewer radiographs have been necessary,
as a highly signifi- so that the radiation dose has been decreased. In
nts in the metoclo- most patients with gastric atony or with pylorospasm
m had reached the metoclopramide given intravenously has initiated
(X2 = 17-0138; gastric emptying within a few minutes of injection,

thus saving the time of both patient and radiologist.
It is possible that the ability to increase gastric peri-

rorty-two patients stalsis at will by such a simple and safe procedure
nide admlnlstered may lead to greater precision in the diagnosis of
pt under observa- gastric neoplasm.
,afterwards. None With regard to the antiemetic effect of meto-
cebo in the double clopramide, a double blind trial was carried out in
*ffect. One patient 60 patients who had received Biligrafin Forte during
nplained of a feel- intravenous cholangiography. This injection is
aproximately one followed in a large number of patients by retching
)pramide patients andvomiting(Wax and Crummy, 1966; Darnborough
tes after the injec- and Geffen, 1966). Metoclopramide, 20 mg, was
he investigation of compared with normal saline and 50 mg of Largactil,
patients referred each substance being administered intramuscularly.
:onsiderably after The number of patients in each group who vomited
patients who felt was similar (P > 0 05). These results indicate that
barium claimed to neither metoclopramide nor Largactil in the doses
opramide. Despite given was effective in reducing the incidence of
t time after meto- vomiting following the injection of Biligrafin Forte.
t complained of

SUMMARY

DISCUSSION

This investigation has shown that there is a statistic-
ally significant increase in the rate of evacuation of
barium from the stomach, and a highly significant
increase in the rate of progression of barium through
the small bowel after intravenous administration of
20 mgof metoclopramide. These findings are in agree-
ment with a similar double blind study carried out by
Margieson, Sorby, and Williams (1966). Our observa-
tions during fluoroscopy suggest that the rapid
gastric emptying is due to increased contractile
activity in the stomach, manifested at barium meal
examination by an increase in both the number and

This investigation confirms that the drug metoclo-
pramide promotes gastric emptying and accelerates
the transit of barium through the small bowel. The
implications of these actions in diagnostic radiology
are discussed.

We wish to record our gratitude to the late Dr. A. G.
Melrose for his help in the earlier part of this investiga-
tion and to thank all the physicians and surgeons who
allowed us to include their patients in the investigation.

Dr. Michael F. Grayson of Merck, Sharp and Dohme,
kindly arranged the supply of metoclopramide and
placebo.
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Notes and activities

Copies are still available and may be obtained from the PUBLISHING MANAGER,
BRITISH MEDICAL ASSOCIATION, TAVISTOCK SQUARE, w.c.1, price 18s. 6D.
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