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The clinical significance of gallstones and
their radiological investigation
R. J. EARLAM AND M. THOMAS*
SUMMARY

The symptoms of 122 patients with gallstones were
cat-related with the radiological findings. No specific
indigestion was present which could be termed 'flatulent
dyspepsia'. Sensitivity to fatty foods occurred in 69 per
cent, heartburn in 42 per cent, regurgitation of acidtastine Of hitter fluid to the mouth in 31 per cent and
increased passage of flatus from the stomach upwards
in 38 pur cent. If the gallbladder concentrated contrast
medium on an oral cholecystogram but did not contract
after a fatty meal, the patients suffered less heartburn
than if the gallbladder functioned normally. However,
since surgeons rarely perform a chokcystectomy for
flatulent dyspepsia alone, knowledge of gallbladder
function may be unnecessary.
THE purpose of this study was to analyse the clinical
symptoms associated with gallstones and to correlate
them with the radiological investigations. The controversial subject of management has been avoided.
Special attention was given to the number of attacks of
biliary colic before operation in order to establish the
current threshold for pain before cholecystectomy.
Details were collected concerning intolerance to
specific foods and symptoms associated with gastrooesophageal reflux, namely heartburn and regurgitation of fluid to the mouth, in an attempt to discover
whether there was any specific pattern of indigestion
which could really be called 'flatulent dyspepsia'. The
mean number of attacks of biliary colic suffered before
cholecystectomy was 13-4 over a period of 3-4 years,
which means that many patients suffer pain for too
long before operation.
Patients and methods
One hundred and twenty-two patients with gallstones filled in a
questionnaire concerning their life style and indigestion
symptoms in the same manner previously used to analyse
duodenal ulcer symptoms (Earlam, 1976). Details were also
obtained about attacks of biliary colic, acute cholecystitis and
jaundice, as well as the results of radiological investigations.
These patients were accepted sequentially into the study over
a period of 15 months, only those unable to understand English
or incapable of writing being rejected. All had symptoms which
would normally be accepted as indications for cholecystectomy
but 7 refused operation.

Results
The patients
Of the 122 patients in this study, females were predominant (98), males only numbering 24. The mean
age was 48-3 years. Twenty-nine were in their fourth
decade and 35 in their fifth. Twenty-five patients (23
female) quoted 39 relatives (30 female) with gallstones,
of whom 13 were mothers, 12 sisters and 6 grandmothers, aunts or daughters. The blood group
distribution was considered normal (A 44 per cent,
B 12 per cent, AB 7 per cent and O 36 per cent).
Symptoms
Biliary colic: The mean number of years during which
patients had had biliary colic before admission to

hospital for cholecystectomy was 3-4 years. The
actual distribution was: 30 with symptoms for less
than 6 months; 5 for between 6 and 12 months; 24 for
between 1 and 2 years; 13 for between 2 and 3 years;
18 for between 3 and 9 years; and 10 for longer than
10 years. The mean number of attacks was 13-4; 64
had had between 1 and 9, 21 between 10 and 24, 7
between 24 and 49 and 7 between 50 and 100. One
stoical old lady had had more than 200. The length of
each attack of biliary colic was as follows: 1 h or less
(10); 2 h (15); 3-5 h (23); 6-8 h (23); 8-12 h (9); 24 h
(11); 48 h (8); and 72 h (4). It was calculated that
20 patients had suffered pain for a total of up to 9
hours, 40 for between 10 and 100 h, 30 for between
100 and 500 h and 2 for longer than this.
The primary site of pain was in the right hypochondrium in 87 patients, in the upper mid-abdomen
in 16 and elsewhere in the abdomen in 7. Secondary
pain in the back occurred in 17, in the midlumbar
region in 8, on the right side in 6 and on the left in 3.
Acute cholecystitis: Thirteen patients suffered 29
attacks; these were all typical, with pain and tenderness in the right hypochondrium, always lasting longer
than 3 days and usually for 1 week but never longer
than 3 weeks. Eight of the 13 patients never had
accompanying biliary colic and 3 had jaundice (2 with
a normal common bile duct).
Jaundice: Twenty-six patients had jaundice, 17 of
whom presented with this complication, including the
3 with acute cholecystitis. Eighteen had a normal
common bile duct and 8 dilated ducts, 6 of which
contained stones.
Indigestion (Table I)
Upper abdominal pain, discomfort or burning related
to food, which was dissociated completely from
biliary colic, was experienced by 102 patients, of whom
69 per cent cited fried or greasy food as the main
precipitating factor. Details are given in Table II.
Fifty-one had heartburn and this was exacerbated
by bending, lying flat or sitting slumped in a chair in
25; 3 had this severely every day, 11 had it 4-5 times a
week and 37 suffered these attacks less frequently. The
anatomical site of the heartburn was divided into
upper, mid and lower retrosternal for purposes of
convenience: 21 had heartburn behind the upper
retrosternal region, 10 in all three locations and 8 in
the lower retrosternal region alone.
Regurgitation of bitter or acid-tasting fluid from the
stomach to the throat, such that the patients could
either spit it out or swallow it again, occurred in 38
patients; in 19 it was related to posture. This occurred
every day in only 5 patients. Heartburn and regurgitation were present together in 23.
A barium meal examination was done in 31 patients:
the results were completely normal in 18, showed a
duodenal ulcer in 4 and a hiatus hernia in 6, 3 of whom
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had reflux. However, 3 of the patients with a duodenal
ulcer and 3 with a hiatus hernia had no indigestion at
all. Seventeen of the 23 patients who had both heartburn and acid regurgitation were not investigated by
means of a barium meal.
Forty-six patients thought that they passed up more
Wind than normal, while 30 thought that they passed
more wind per rectum than they should.
Oral cholecystogram
This was performed in 111 patients. In 60 multiple
stones (more than 10) were found and in 36 solitary
stones were present. If multiple stones were present
biliary colic was more frequent (mean 14) compared
With when one stone was present (mean 8). The risk of
jaundice (18 v. 4) and a dilated common bile duct
(12 v, 1) was higher with multiple stones, but acute
cholecystitis was less frequent (5 v. 4).
The function of the gallbladder was considered
separately from the presence of stones and was
categorized as (a) those which both concentrated the
dye and contracted in response to a fatty meal; (b)
those in which the gallbladder was seen but did not
contract; and (c) those in which no dye concentration
was visible. The detailed results of the relationship
between gallbladder function and the clinical symptoms are given in Table I,
Intravenous cholangiogram

Some surgeons had a policy that this must always be
done routinely before cholecystectomy but others
relied instead on routine operative cholangiography,
using a preoperative intravenous cholangiogram when
no gallbladder was seen on an oral cholecystogram.
Therefore, intravenous cholangiography was done in
65 patients. In 57 the common bile duct was normal,
in 6 it was dilated and in 2 it was not seen at all. In the
44 patients in whom the gallbladder was not seen on
an oral cholecystogram, 14 were not investigated with
an intravenous cholangiogram. Of the remaining 30
patients the gallbladder filled in 6, the common bile
duct was normal in 26, dilated in 3 and not seen in 1.
Operative findings

Fourteen of the 115 patients who had a cholecystectomy had a dilated common bile duct. Six had been
diagnosed preoperatively by intravenous cholangiography. Ten patients had stones in the common bile
duct, 5 with a history of jaundice and 5 without. A
sphincterotomy was done in 4 of the 5 patients with
a dilated duct but no stones. Of the 10 patients with
stones in the common bile duct, 7 had more than 3
stones and 3 had less.
Histological findings

Only 6 of the 115 gallbladders were described as
normal on histological examination. None of the
normal gallbladders was associated with acute
cholecystitis clinically, but 2 of the patients had had
an attack of biliary colic which had lasted for 3 days.
Discussion'

The threshold for investigation and subsequent cholecystectomy for gallstones must surely be only one
attack of biliary colic, acute cholecystitis or jaundice.
Using strict definitions of biliary colic and acute
cholecystitis, it is amazing that some patients tolerate
so many attacks for such a long time. If biliary
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Table I: SYMPTOMS RELATED TO RESULTS OF
ORAL CHOLECYSTOGRAPHY
Oral cholecystogram
(111)*
Seen
but no
conNot
Total Normal traction seen
Symptoms
(122)
(52)
(44)
(15)
Years of history (mean)
3-0
4-0
3-4
2-7
Attacks of biliary colic
13-4
10-9
7-0
10-8
(mean)
1
11
Acute cholecystitis (no.)
13
0
Jaundice (no.)
26
8
4
10
1
Dilated common bile duct
15
3
3
(no.)
Stones in common bile
0
10
0
5
duct (no.)
Multiple stones (%)
52
44
60
57
Single stones (%)
29
42
20
18
Heartburn present (%)
42
50
27
41
Free with changes in
20
33
20
16
posture (%)
Regurgitation of fluid (%)
33
34
31
35
18
Free with changes in
16
13
27
posture (%)
47
39
Flatulence (%)
38
40
No heartburn nor
47
40
66
48
regurgitation (%)
No indigestion at all (%)
20
17
27
14
* Number of patients given in parentheses.
Table II: SPECIFIC FOODS CAUSING INDIGESTION
Duodenal
Duodenal
Gallstones
ulcer*
ulcer controls*
Fried or greasy
Cucumber
Onions
Curry
Pork
Salads
Meat pastry
Cheese
Nuts
Fruit
Sweet pastry
Bacon

69
57
48
39
28
26
24
22
22
22
15
15

72
62
54
57
32
18
77
18
2
31
22
30

9
16
10
5
5
1
4
1
0
1
1
0

* Data from Earlam (1976).

colic is as severe as labour pains, these patients
suffered considerably and unnecessarily, since the
mean number of attacks was 13-4. Delay due to faulty
diagnosis by the medical profession was not apparent
in this study.
The diagnosis of biliary colic is often difficult and
is frequently confused by the use of the word colic,
which implies an alteration in intensity. The majority
of patients had colic lasting for less than 12 h, taking
up to an hour to reach the maximum, staying on a
plateau and then gradually fading, as described in a
classic paper differentiating renal from biliary colic
(French and Robb, 1963). The fact that 2 patients had
normal gallbladder histology, in spite of attacks of
pain lasting 3 days, suggests that mechanical obstruction in the gallbladder can give pain for this length of
time without a diagnosis of acute cholecystitis having
to be made. The term acute cholecystitis was reserved
in this study for patients who gave a history of pain
lasting for 3 days or more with accompanying fever
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and signs Of infection. Since the study was retrospective for history taking and it is unlikely that an
attack of acute cholecystitis can actually settle in 3
days, it is suspected that the number of acute attacks
Of Cholecystitis was overestimated.
The term chronic cholecystitis was avoided, since
this can represent an acute attack which does not
settle after an arbitrary period, recurrent acute
attacks or a pathological diagnosis. In all the textbooks
there is disagreement over what the term actually

means, Bockus (1976) uses it to mean the 'aftermath of
repeated attacks of biliary colic and acute cholecystitis'
but does not clarify whether this a clinical, macroscopical or histological diagnosis.
A more controversial matter is whether a type of
indigestion exists which is associated specifically with
gallstones or a pathological gallbladder. There is also
doubt—if it does exist—as to whether it is an indication
for surgery, because cholecystsctomy is notoriously
unreliable for relieving the symptoms of 'flatulent
dyspepsia' (Gunn and Keddie, 1972; Johnson 1975).
Flatulent dyspepsia is a term commonly used to
describe this indigestion. The two words indigestion
and dyspepsia are in common usage and are accepted
by doctors, patients and lexicographers as synonyms,
the first being derived from the Latin and the second
from the Greek. The word flatulence implies too much
wind in the stomach or intestines. In this study relief
of abdominal distension by passing wind upwards
was termed flatulence and only if the patients reported
that they brought up more wind than they considered
normal was this designated significant: 46 patients had
significant flatulence. In a previous study on 100
patients with duodenal ulceration and 100 control
subjects the figures were 55 and 10 respectively.
Using this strict definition, flatulence was not a
symptom specifically associated with gallstones.
However, there are other definitions of flatulent
dyspepsia. Rhind and Watson (1968) described this as
'epigastric discomfort after meals, a feeling of fullness
so that tight clothing is loosened. Eructation with
temporary relief and regurgitation of sour fluid to the
mouth with heartburn'. Johnson (1975), on the other
hand, defined flatulent dyspepsia as a combination of
the following symptoms: repeated belching; full
feeling after normal-sized meals; inability to finish a
normal-sized meal; abdomen becomes blown out so
that clothes have to be loosened; burning in the
epigastrium; retrosternal heartburn; regurgitation of
fluid into the mouth; vomiting; nausea.
It is inexact to combine flatulence, which is probably
associated with a competent gastro-oesophageal
sphincter and bile reflux to the stomach (Capper et al.,
1967; Johnson, 1971, 1975), with heartburn and
regurgitation, which are two symptoms associated
with reflux through an incompetent gastro-oesophageal sphincter. It would seem wiser therefore to
enumerate the different symptoms individually before
analysing their significance.
In this study and in the classic article destroying the
myth of a specific gallbladder dyspepsia (Price, 1963),
the symptom of flatulence has been separated from
heartburn, regurgitation and food intolerances. Price
(1963) surveyed Scottish general practice, obtaining
details of specific food intolerances, heartburn and
acid regurgitation, pain, flatulent dyspepsia and fat
intolerance. Flatulent dyspepsia was described as
'abdominal discomfort or a sensation of fullness

associated with belching'. After the clinical analysis
was completed, an oral cholecystogram was done and
the results correlated with the symptoms. Fifty per cent
of those with gallbladder disease had a history of
dyspepsia and 53 per cent of those with a normal
cholecystogram had similar symptoms. This was the
first time that a proper control group had been used
and it established that no specific type of dyspepsia
should be associated with gallbladder disease.
The investigation started by Price is developed
further in this study, having accepted that there is
no specific gallbladder indigestion called flatulent
dyspepsia. Here the question is asked: 'Is there any
change of symptoms related to gallbladder function ?'
Instead of using controls, the patients with gallstones
were divided into three groups on the basis of whether
the oral cholecystogram was: (a) normal; (b) seen but
did not contract in response to a fatty meal; and (c)
not seen. If the gallbladder was abnormal, heartburn
occurred less frequently and complete absence of
reflux symptoms was more likely. Regurgitation of
fluid to the mouth, flatulence and food intolerance
were unchanged. These results suggest that an
abnormally functioning gallbladder is associated with
a reduction of symptoms similar to that which can
happen after a cholecystectomy.
If it is accepted that the amount of heartburn can be
reduced by a cholecystectomy and is also associated
with an abnormal gallbladder, there must be some
logical reason. Regurgitation is unchanged and it can
be presumed that gastro-oesophageal sphincteric
pressures do not alter after cholecystectomy (Ostick
and Cowley, 1976), so either the noxious substance
refluxing or the sensitivity of the lower oesophagus
must have altered. The lower oesophagus is certainly
less sensitive to stimulation by acid dripped into it
(Southam, 1969) after a cholecystectomy. It is also
known that duodenogastric reflux of bile through an
abnormally functioning pylorus occurs in many
patients with gallbladder disease, and probably
reverts to normal after a cholecystectomy (Capper
et al., 1967; Johnson, 1975). Removal of bile as a
noxious substance from the gastric contents would
then allow the mucosa of the lower oesophagus to
regenerate and become less sensitive. The concentration of bile in the duodenum capable of refluxing into
the stomach is reduced after a cholecystectomy and
also with a poorly contracting or a non-visualized
gallbladder, because thin, unconcentrated bile enters
slowly with each relaxation of the sphincter of Oddi.
Confirmation that duodenal bile concentration may
be important comes from the observation by Johnson
that patients with a normal gallbladder preoperatively
were more likely to be cured of their symptoms than
those with abnormal function (Johnson, 1975).
If surgeons accept that the threshold for cholecystectomy is one attack of biliary colic, acute cholecystitis or jaundice, but do not operate for flatulent
dyspepsia, knowledge of whether the gallbladder
concentrates or contracts might be completely irrelevant, in which case the radiologist might be wasting
his time to give the patient a fatty meal to see whether
the gallbladder decreases in size. However, most
radiologists will continue this practice solely to
obtain another view of the gallbladder in a different
position and with altered shape so that they can exclude
stones. But is it necessary if they have already seen
one?

Clinical significance of gallstones

There was evidence to show that multiple stones
were associated with more complications than a
single one; but since the threshold for surgery is one
symptomatic stone, the discovery of any more by
complicated procedures does not actually alter patient
management. If one stone is already visible in the
gallbladder, does it really help in the management of
the patient to discover more ? The results of this study
suggest that it does not.
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