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Peptic ulcer and gastric secretion in patients
with liver disease

SOAD TABAQCHALI' AND A. M. DAWSON

From the Medical Unit, Royal Free Hospital, London

SYNOPSIS The overall incidence of peptic ulcer in 290 patients with portal cirrhosis was 113 %.

The incidence was the same in male and female patients whether or not the patient had an alcoholic
history and whether or not they had had a portacaval anastomosis.
No abnormality of gastric secretion was observed in patients with hepatic cirrhosis except after

a portacaval anastomosis when the basal gastric acid secretion increases, but there is no concomitant
increase in response to maximum histamine stimulation. In addition the gastric contents both at
night when fasting and during the day on a standardized diet were more acid in patients who had
undergone a portacaval anastomosis than in patients with uncomplicated hepatic cirrhosis.

Patients with hepatic cirrhosis may bleed into the
gut not only from oesophageal varices, but also
from a chronic peptic ulcer or erosive gastritis
(Palmer and Brick, 1953). It may thus be difficult to
pinpoint the exact cause of gastrointestinal haemor-
rhage in patients with hepatic cirrhosis, especially as
it is generally agreed that there is a high incidence of
peptic ulcer in such patients. But the reported
frequency of this association varies widely (Koide,
Texter, and Borden, 1958) and most of the series
have been reported from North America where
cirrhosis is usually associated with alcoholism so
that it is often not clear whether the important factor
is the liver disease or the alcoholism. More recently
it has been suggested that ulcers occur even more
frequently following a portacaval anastomosis opera-
tion (Clarke, Ozeran, Hart, Gruze, and Crevling,
1958). This has stimulated the re-investigation of the
effects of such operations on gastric secretion in
dogs and it has been confirmed that following such
an operation the acid secretion from a Heidenhain
pouch is greatly increased (Clarke et al., 1958); but
the results of gastric secretory studies in patients
with hepatic cirrhosis have been conflicting (Ostrow,
Timmerman, and Gray, 1960; Clarke, Costarella,
and Ward, 1959a; Bendett, Fritz, and Donaldson,
1963).

It thus seemed desirable to try to establish whether
there is an increased incidence of peptic ulcer in
patients with hepatic cirrhosis not associated with
alcoholism, for this form predominates in Great
Britain. Furthermore, gastric secretion was studied
'Supported by Dowager Countess Peel Research Fund.

in these patients to see if any alteration might give a
clue as to the cause of the increased incidence of
peptic ulcer which was found in the patients with
liver disease.

PATIENTS STUDIED AND METHODS

The notes of 200 consecutive patients with non-alcoholic
portal cirrhosis seen between 1957 and 1960 were
reviewed. Most of the patients had had a barium meal
and certainly all those who complained of any indigestion.
Only x-ray evidence was used to assess the presence or
absence of a chronic peptic ulcer. There were 90 men and
110 women in this series and 58 of these patients were
below the age of 35 years. During the same period
55 patients with portal cirrhosis and alcoholism were seen
(45 men and 10 women). In addition 35 patients who had
had a portacaval anastomosis for gastrointestinal
haemorrhage secondary to portal hypertension one to
eight years previously and 42 patients with primary
biliary cirrhosis were reviewed. The diagnoses were made
by clinical, biochemical, and where possible histological
critei ia.

GASTRIC SECRETORY STUDIES Gastric secretion under
basal conditions and following maximum histamine
stimulation (Kay, 1953) was measured in 12 patients with
portal cirrhosis, in nine patients with a portacaval
anastomosis, in two patients before and after portacaval
anastomosis, and in one patient who was receiving oral
neomycin. In one additional patient with a portacaval
anastomosis only the basal gastric secretion was measured.
Thirteen patients with primary biliary cirrhosis and nine
subjects who were convalescing from a variety of non-
gastrointestinal disorders were also studied. Samples of
gastric juice were also obtained hourly for 24 hours from
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11 patients with portal cirrhosis, seven patients with a
portacaval anastomosis, seven patients with primary
biliary cirrhosis, and seven normal subjects. In all these
studies the tip of the tube was shown radiologically to
be at the junction of the body and the antrum of the
stomach. During the 24-hour period of gastric sampling,
a standardized series of light meals and milk drinks was
prescribed (Atkinson and Henley, 1955). The pH of the
aspirated gastric contents was measured with a glass
electrode and the acidity of the samples was estimated by
titrating with N/100 sodium hydroxide to pH 7.

RESULTS

INCIDENCE OF PEPTIC ULCER The overall incidence
of peptic ulcer in the 290 patients with portal
cirrhosis was 1P3% (Table I). There was no differ-
ence in the incidence of peptic ulcer in those patients
whose cirrhosis was or was not associated with
alcoholism or who had had a portacaval shunt. Two
patients included in the portacaval group had a
duodenal ulcer before the operation, but are included
so as not to give an unnecessary bias against the
group. The normal preponderance of peptic ulcers
in men was not seen in these patients with portal
cirrhosis and the male to female ratio when corrected
for the slight preponderance ofmen in the group was
09:1 for gastric ulcers and 1P1:1 for duodenal
ulcers. The incidence was similar in the men above
and below the age of 35 years, but in women over
the age of 35 years there was a five-fold increase,
the incidence being 14-9% (Table II). The ratio of
duodenal to gastric ulcer of 3-5:1 for men was
similar to that of 2-8:1 for women. Peptic ulcer was
extremely frequent in patients with primary biliary

TABLE II
EFFECT OF AGE AND SEX ON OCCURRENCE OF

PEPTIC ULCER IN ALL PATIENTS WITH HEPATIC CIRRHOSIS

Sex Age in No of Peptic Ulcer Expected %
Years Patients Incidence Range of

Number % Decades (Doll, 1952)

Male <35
>35

Female <35
>35

Liver Disease

26
128
42
94

4
14

14

15-4
10-9
2-4

14-9

05-3 4
7-9-6
09

2-6

"4

12

l0.

4

2.

S

S
0

S
O@0
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NORMAL

0

S

0
.5

0

110
Primary
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cirrhosis

0

00

Portal
cirrhosis

0

0

0

0

0
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FIG. 1. Basal acid secretion (mEq./hr.) in normal
persons and in patients with liver disease. 0 = duodenal
ulcer.

cirrhosis and was present in 11 of the 36 women and
three of the six men with this disorder.

BASAL ACID SECRETION (FIG. 1) The normal subjects
secreted up to 5 mEq./HCl/hr. and this range is
comparable to that reported by Kay (1953), Baron
(1963), and Grossman, Kirsner, and Gillespie (1963).
Two of the 12 patients with portal cirrhosis and
seven of the 10 patients with a portacaval anasto-
mosis had a raised basal acid secretion. All the 16
patients with primary biliary cirrhosis had a normal
basal acid output.

MAXIMUM ACID OUTPUT (FIG. 2) The normal subjects
produced up to 40 mEq./HCl/hr. under maximum
histamine stimulation. This was comparable to the
range reported by Kay (1953), Bruce, Card, Marks,
and Sircus (1959), Bock, Richards, and Witts,
(1963), and Baron (1963). Nearly all the patients with
liver disease had a normal maximum secretion and
only two of the patients with portal cirrhosis, two
with primary biliary cirrhosis, and three of those who
had had a portacaval anastomosis fell above this

Non-alcoholic

Alcoholic

Portacaval anastomosis

Total

Grand total

418

TABLE I
INCIDENCE OF PEPTIC ULCER IN PATIENTS WITH HEPATIC CIRRHOSIS
Sex No. of Duodenal Ulcer Gastric Ulcer Total

Patients

F
M
F
M
F
M
F
M
M &F

110
90
10
45
16
19

136
154
290

9
9

3
2
2

11
14
25

2

4 15\

1 0

2 fJ

1 3r
4 15
4 18
8 33

11-5

9-1

14-3

11-0
11-7
11-3
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Peptic ulcer and gastric secretio)
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FIG. 2. Maximal acid secretion (mEq./hr.) in normal
persons and in patients with liver disease. 0 = duodenal
ulcer.

range: this includedthe threepatients with aduodenal
ulcer.

n in patients with liver disease 419

the day when gastric secretions were stimulated by
food and at night when the stomach was empty.

EFFECT OF A PORTACAVAL ANASTOMOSIS OPERATION
Two patients were studied before and after operation.
One had an established duodenal ulcer before the
operation; this was associated with a high basal
secretion of 7-2 mEq./HCl/hr. and a raised maximum
histamine secretion of 70 2 mEq./hr. Neither level
changed after the operation when they were 9 0 and
601 mEq./HCl/hr. respectively. However, before
operation the basal acid output of a 15-year-old boy
was 1-4 mEq./HCl/hr. and this rose to 7-2 mEq./HCl/
hr. after a portacaval anastomosis operation. The
maximum acid output did not change, being 218
mEq./HCl/hr. before and 18 4 mEq./HCl/hr. after-
wards.

EFFECT OF THE NEOMYCIN Oral neomycin (4 g. daily)
had no effect on the abnormal gastric secretory
pattern of one patient with a portacaval anastomosis.

DISCUSSION

TWENTY-FOUR-HOURLY pH READING'
There was great variation between p
the groups, but the patients with
anastomosis had a more acid stomac

TABLE III
HOURLY INTRAGASTRIC pH DURING:

Patients No. of No. of
Patients Observations

Night (12 a.m.-8 a.m.)
Controls
Primary biliary cirrhosis
Portal cirrhosis
Portacaval anastomosis

Day (9 a.m.-l p.m.)
Controls
Primary biliary cirrhosis
Portal cirrhosis
Portacaval anastomosis

7
7

11
7

61
59
89
61

7
7
11
7

94
104
146
101

S (TABLE III) The clinical incidence of peptic ulcer varies in
atients within different countries, and the best control study with
a portacaval which to compare our results is that for the
h both during general population of Great Britain quoted by Doll

(1952). With the small numbers of patients in our
series, slight differences in incidence will clearly
not be significant and in fact there is no definite

24 HOURS evidence of an increased incidence of peptic ulcer in
% Readings below our male patients over the age of 34, for the incidence

in the general population in that age group is nearly
pH 2S5 pH 1 5 10% (Table II). However, there is suggestive evidence

from the results of the few male patients below the
30 20 age of 35 and far more impressive evidence from the
31 26 women. The complete obliteration of the normal
76 52 preference for peptic ulcer to attack males is the

most remarkable feature of this survey. Normally
22 8 the sex ratio of duodenal ulcers to male is 6-8:1
38 12 while the ratio for gastric ulcers is 2-4:1. These24 16
54 32 ratios are normally relatively constant throughout

TABLE IV
INCIDENCE OF PEPTIC ULCER IN PATIENTS WITH HEPATIC CIRRHOSIS

Type of Cirrhosis Type of Survey No. of No. with Peptic Ulcer
Patients

Duodenal Gastric
Ulcer Ulcer

Lipp and Lipsitz (1952)

Palmer and Brick (1953)

Swisher, Baker, and
Bennett (1955)
Present series

Alcoholic Clinical-
retrospective

Mainly alcoholic Clinical-
prospective

Mainly slcoholic Radiology-
prospective

Non-alcoholicX Clinical-
Alcoholic J retrospective

1,418 3-2 U.S.veterans

150 15 7 22 14-6 U.S.A.

419 47 7 54 129 U.S. veterans

200 18 5 23 11 5
55 3 2 5 9 1

Series Remarks

Total Total %

i~~
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TABLE V
INCIDENCE OF PEPTIC ULCER IN PATIENTS WITH CIRRHOSIS AND A PORTACAVAL ANASTOMOSIS

No. of No. with Peptic Ulcer Remarks
Patients

Duodenal Gastric
Ulcer Ulcer

Total Total %,

Clarke, Ozeran, Hart, Cruze, and
Crevling (1958)

Dubuque, Mulligan, and Neville (1958)
Ludington (1958)
Wantz and Payne (1961)
McDermott, Palazzi, Nardi, and Mondet (1961)
Present series
Total

62 3 2 5

60
8

101

52
35
318

6
4
4
18

2
3

3

11

9
3
9
7
5

38

Three-quarters U.S. veterans

U.S. veterans

12

all age groups, but vary from country to country
(Doll, 1952). The previous clinical surveys have
mainly originated from the U.S. Veterans Admini-
stration which deals almost exclusively with male
patients and nearly all these cirrhotic patients are
alcoholic (Table IV). Our results suggest that the
risk of developing a chronic peptic ulcer is increased
in all patients with portal cirrhosis even in the
absence of alcoholism. There was no evidence of an
increased incidence of peptic ulcer among those of
our patients who had had a portacaval anastomosis.
The numbers are of course small, but, when com-
bined with previous series (Table V), there is an

overall incidence of 12% in 315 cases; this agrees
remarkably well with the incidence we found in our
patients with portal cirrhosis without a portacaval
anastomosis. Thus, the contention that peptic
ulceration is increased after this operation has not
been confirmed. The extremely high incidence of
peptic ulcer in patients with primary biliary cirrhosis
has been commented on elsewhere (Sherlock, 1959).
We did not find a general depression of gastric
secretion in patients with hepatic cirrhosis as was
observed by Ostrow et al. (1960) and Bendett et al.
(1963). This difference might be explained by the
fact that the patients in these two series were
alcoholics who are liable to develop gastritis
(Palmer, 1954) which is known to be associated
with depressed gastric secretion (Bock et al., 1963).
We find the main abnormality of gastric secretion in
patients with a portacaval anastomosis who had a
high basal secretion. This suggests that the stomach
of such patients is being persistently stimulated to
secrete acid even at rest, for there are presumably a
normal number of parietal cells as shown by the
normal response to maximum histamine stimulation
(Card and Marks, 1960). This contention was
supported by the more acid contents of the stomachs
of such patients, both when fasting and in response to
a standard series of meals which may be considered
to be a submaximal stimulus to gastric secretion.
These results are compatible with those of Ostrow
et al. (1960) who found that cirrhotic patients after a

portacaval anastomosis operation had a higher basal
secretion and greater response to submaximal
histamine stimulation than cirrhotic patients who
had not had such an operation. They also sub-
scantiate the work of Clarke et al. (1958) who found
that dogs after a portacaval anastomosis secrete acid
urine from a Heidenhain pouch when fasting and
after food. On the other hand Bendett et al. (1963)
and Clarke et al. (1959a) did not find such changes
in patients with a portacaval anastomosis while
Gregory (1958) found that dogs with portal obstruc-
tion increased their maximum histamine response.
We cannot offer any explanation for these dis-
crepancies.
The experiments in dogs suggest that the altered

gastric secretion is due to failure of the liver to
inactivate a gastric secretogogue of intestinal origin
(Clarke et al., 1959b; Kohatsu, Gwaltney, Nagano,
and Dragstedt, 1959; Clarke, 1960). Irvine, Duthie,
and Waton (1959) suggested that this secretogogue
might be histamine derived from the bacterial
decarboxylation of dietary histidine, but the failure
of oral neomycin to alter the gastric secretory
response both of dogs with a portacaval anastomosis
(Clarke et al., 1959b) and also one of our patients,
makes this suggestion unlikely.
Although the abnormal gastric secretory changes

are seen after a portacaval anastomosis, it must be
remembered that the incidence of peptic ulcer is
just as high in patients with hepatic cirrhosis who
have not had this operation so that it is extremely
difficult to know whether they are of importance in
the genesis of peptic ulcers. A more likely explana-
tion is that the normal mucosal mechanism which
prevents the formation of peptic ulcers and seems to
be more largely developed in women than men is
deranged in liver disease. The high incidence of
peptic ulcer in patients with hepatic cirrhosis makes
it mandatory to exclude this as a cause of gastro-
intestinal haemorrhage in such patients.

We would like to thank Professor Sherlock for en-
couraging us to study her patients.
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