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Many good friends and colleagues in England and Wales
may take exception to criticisms of the National Blood
Transfusion Service by the national medical director of its
wee sister in Scotland. Undoubtedly my critique is partly
based on "self' interest: the continued decline of the
National Blood Transfusion Service is now having a destabi-
lising effect on the Scottish service. Nevertheless, the
overriding reason for this cri de coeur is my belief that unless
the vital importance of the blood transfusion services to the
well being of the health services in the UK is better
understood, and the decline in performance arrested, then
within the next decade the consequences will be grave.
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Cholesterolosis: a physical
cause of "functional" disorder
Does cholesterolosis ofthe gall bladder produce symptoms or
is it merely a pathological curiosity? This question has been
debated ever since the enigmatic condition was first described
by Virchow more than 100 years ago' and has still not been
satisfactorily resolved. While some observers have shown
that patients with cholesterolosis may have severe symptoms
that are usually relieved by removing the gall bladder,24
others have suggested that the changes in the gall bladder are
merely a coincidental finding in patients with unexplained
abdominal pain.5 7
The pathological features of cholesterolosis are not

disputed. It is an acalculous biliary disease of the gall bladder
characterised by the accumulation of lipids in the mucosa of
the gall bladder wall.89 The characteristic golden yellow lipid
deposits in the mucosa have led some observers to call this the
"strawberry gall bladder" appearance.'0 The aetiology of
cholesterolosis is not fully understood, but several theories
have been proposed. One is that the mucous membrane
synthesises the surplus lipids"; another is that the sub-
mucosal macrophages fail to metabolise or excrete cholesterol
absorbed from the bile. 2 The human gall bladder can absorb
small amounts of cholesterol from bile,'3 and patients
with cholesterolosis have a high (supersaturated) biliary
cholesterol content.9'4 Supersaturated bile is present in both
cholesterol cholelithiasis and cholesterolosis, and these two
conditions often coexist.'4 The mucosal changes therefore
might arise simply because of increased cholesterol uptake
from bile containing extra cholesterol.

Cholesterolosis is common, and surgical studies show a
prevalence varying from 9% to 26%,2 415 16 while a necropsy
study reported the prevalence to be about 12%. '7 Surgical

studies show that cholesterolosis occurs commonly in women
aged 30 to 50,4 16 although the lipid deposition may occur in
patients as young as 13.18
As cholesterolosis is common and yet few patients undergo

cholecystectomy the disorder clearly does not often cause
severe symptoms,2 but a few patients do have symptoms,
which are often severe. In a study of 269 symptomatic
patients who underwent cholecystectomy for cholesterolosis
Salmenkivi found that 96% had abdominal pain.2 The pain
was often colicky and severe, was situated in the right
hypochondrium or epigastrium, and had persisted for more
than two years in most patients. Other studies have con-
firmed that colicky abdominal pain is the main symptom.'5
Salmenkivi also found that nausea and vomiting (6 1%),
dyspepsia (60%), and selective food intolerance (92%) were
common, and the foods most often implicated were fatty or
fried foods, cabbage, peas, and citrus fruits. Clearly this
condition may be mistaken for the irritable bowel syndrome.

Cholesterolosis can be diagnosed only with difficulty
because oral cholecystography will at best detect only 30% of
cases,'9 and the diagnostic rate for oral and intravenous
cholecystography may be as low as 5-10%.2 Preoperative
ultrasonography is of limited use, but intraoperative ultra-
sonography has a higher diagnostic yield for acalculous
biliary disease and may be useful in patients undergoing
laparotomy for unrelated conditions. One study in morbidly
obese patients undergoing gastric operations showed the
technique to be safe and accurate, with a false positive
rate of less than 2%.20 Normal results of ultrasonographic
or cholecystographic examination, or both, thus do not
exclude cholesterolosis, and other techniques for diagnosing
this condition must be used. Symptomatic patients with
acalculous biliary diseases seem to have their pain reproduced
by an intravenous injection of cholecystokinin.21-24 After
cholecystectomy most of these patients find their symptoms
relieved, and histological examination of the gall bladders
shows abnormalities in them all. A recent double blind
study from Newcastle comparing infusions of saline
and cholecystokinin showed that cholecystokinin could
reproduce the pain in patients with acalculous biliary disease;
cholecystectomy cured them all.24 The problem with the
cholecystokinin test is, however, that cholecystokinin also
causes contraction of the gut smooth muscle and may cause
intestinal colic.25 Ways of improving the test have been
advocated,2627 and laparoscopy may also be helpful in
showing adhesions around the gall bladder-because
adhesions may be present in half of patients.24
Thus cholesterolosis should be considered in patients

with symptoms suggestive of biliary disease and with no
abnormality on cholecystography and ultrasonography.
Laparoscopy or a cholecystokinin provocation test (with or
without cholecystography), or both, may make the diagnosis,
and cholecystectomy should provide symptomatic relief.
This approach is necessary to prevent patients being
mistakenly labelled as having "functional disorders" and
thereby suffering unnecessary symptoms (often for many
years) or, alternatively, being submitted to an unnecessary
operation when they have an irritable bowel.

M R JACYNA
Lecturer in Medicine,
Ninewells Hospital and Medical School,
Dundee DD1 9SY

I A D BOUCHIER
Professor of Medicine,
University of Edinburgh,
Royal Infirmnary,
Edinburgh EH3 9YW

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.295.6599.619 on 12 S

eptem
ber 1987. D

ow
nloaded from

 

http://www.bmj.com/


620 BRITISH MEDICAL JOURNAL VOLUME 295 12 SEPTEMBER 1987

1 Virchow R. Uber das Epithel der Gallenblase und uber einen intermediaren Stoffwechsel des
Fettes. Virchows Archivfur Pathologische Anatomie und Histologie 1857;11:574-98.

2 Salmenkivi K. Cholesterosis of the gall-bladder: a clinical study based on 269 cholecystectomies.
Acta ChirScand (Suppl) 1964;324:1-93.

3 Mitty WF Jr, Rousselot LM. Cholesterosis of the gallbladder. Gastroenterology 1957;32:910-6.
4 Amell O. Cholesterolosis vesicae feileae. Acta ChirScand 1941;85:511-24.
5 Mackay WA. Cholecystitis without stones. BrJ7 Surg 1934;22:274-95.
6 Mackay WA. Cholesterosis of the gallbladder: a review, supplemented by personal observations

on 87 cases. BrJ Surg 1937;24:570-94.
7 Dunn FH, Christensen EC, Reynolds J, Jones V, Fordtran JS. Cholecystokinin cholecystography:

controlled evaluation in the diagnosis and management of patients with possible acalculous
gallbladder disease.JAMA 1974;226:997-1003.

8 Koga A, Todo S, Nishimura M. Electron microscopic observations on the cholesterol distributed
in the epithelial cells of the gallbladder. Histochemisay 1975;44:303-9.

9 Tilvis RS, Aro J, Strandberg TE, Lempinen M, Miettinen TA. Lipid composition c ile and
gallbladder mucosa in patients with alcalculous cholesterolosis. Gastroenserology )82;82:
607-15.

10 MacCarty WC. The frequency of strawberry gallbladder. Ann Surg 1919;69:131-9.
11 Tilvis RS, Aro J, Strandberg TE, Lempinen M, Miettinen TA. In vitro synthesis of triglycerides

and cholesterol in human gallbladder mucosa. ScandJ Gastroenterol 1982;17:335-40.
12 Koga A. Fine structure of the human gallbladder with cholesterosis with special reference to the

mechanism of lipid accumulation. BrJ Exp Pathol 1985;66:605-1 1.
13 Jacyna MR, Ross PE, Bakar MA, Hopwood D, Bouchier IAD. Characteristics of cholesterol

absorption by human gallbladder: relevance to cholesterolosis. J Clin Pathol 1987;40:524-9.
14 Acalovoschi M, Dumitrascu D, Grigorescu M, Suciu A, Badea G, Paraian I. Pathogenic

interrelations between cholesterolosis and cholesterol gallstone disease. Revue Roumaine de
Medecine 1983;21:175-9.

15 Lewis KM, Peterson CW. Cholesterolosis of the gallbladder. Observations on 25 cases without
stones. Ann Surg 1943;117:450-9.

16 Judd ES, Mentzer SH. Cholesterosis of the gallbladder. Collection of Papers of the Mayo Clinic
1927;19:310-7.

17 Feldman M, Feldman M Jr. Cholesterosis of the gallbladder: an autopsy study of 165 cases.
Gastroenterology 1954;27:641-8.

18 Mentzer SH. A clinical and pathological study of cholecystitis and cholesterosis. Surg Gynecol
Obstet 1926;42:782-92.

19 Jutras A, Longtin M, Levesque HP. La cholesterolose et ses manifestations radiologiques. Ann
Radiol (Paris) 1958;1: 179-86.

20 Herbst CA, Mittelstaedt CA, Staab EV, Buckwalter JA. Intraoperative ultrasonography
evaluation of the gallbladder in morbidly obese patients. Ann Surg 1984;22:691-2.

21 Cozzolino HJ, Goldstein F, Green RR, Wirts CW. The cystic duct syndrome. JAMA
1963;185:920-4.

22 Nathan MH, Newman A, McFarland J, Murray DJ. Cholecystokinin-cholecystography.
Radiology 1969;93:1-8.

23 Goldstein F, Grunt RF, Margulies M. Cholecystokinin-cholecystography in differential diagnosis
of acalculous gallbladder disease. Gastroenterology 1972;62:756. [Abstract.]

24 Lennard TWJ, Farndon JR, Taylor RMR. Acalculous biliary pain: diagnosis and selection for
cholecystectomy using the cholecystokinin test for pain reproduction. Br J7 Surg 1984;71:
368-70.

25 Harvey RF, Read AE. Effect ofcholecystokinin on colonic motility and symptoms in patients with
the irritable bowel syndrome. Lancet 1973;i: 1-3.

26 Burnstein MJ, Vassal KP, Strasberg SM. Results ofcombined biliary drainage and cholecystokinin
cholecystography in 81 patients with normal oral cholecystogram. Ann Surg 1982;196:627-32.

27 Nora PF, Davis RP, Femandez MJ. Chronic acalculous gallbladder disease: a clinical enigma.
WorldJ Surg 1984;8:106-12.

Misleading exercise
electrocardiograms
The referral letter reads: "Thank you for seeing this
businessman who went to a fitness assessment unit recently.
He was told that he might have heart disease, because his
exercise electrocardiogram was. abnormal." The cardiologist
finds a perfectly healthy man, thinks deeply, and then
arranges a coronary arteriogram, which, much to everyone's
relief, is normal. This worrying incident affects not only
businessmen: more than one senior doctor is the proud
possessor of a normal coronary arteriogram.

Exercise testing lacks specificity when applied to men with
a low prevalence ofcoronary artery disease. Nevertheless, we
cannot dismiss exercise testing easily because it may have
predictive value. Most of the studies have been undertaken
in America, although Rumball and Acheson studied 660
healthy men in the Royal Air Force, showing an eightfold
increase in the incidence ofclinical heart disease (after four to
seven years' follow up) in those men with ST segment
depression on their exercise electrocardiogram.' The usual
criterion of a positive test is 1 mm or more horizontal
depression or down sloping of the ST segment. Froelicher
and his colleagues studied exercise tests in 1390 asympto-
matic men aged 20-54 in the United States Air Force,
following them up for a mean of 6-3 years; 10% had an
abnormal test as judged by the above criterion, and 3 3% of

the total went on to develop ischaemic heart disease.2 The
specificity 4 the test was 92%, sensitivity 61%, predictive
value 10%, and relative risk 14. These terms have precise
meaning,3 but the important definition here is predictive
value-that is, the percentge ofindividuals with an abnormal
test who have the disease. In 2365 men studied in the Seattle
Heart Watch the predictive value of the test was only 5%.4
More recently the Lipid Research Clinic's study of 3600 men
followed up for eight years found that 1-8% men died of
coronary disease: 12% of those with a positive test result
compared with 1-2% of those with a negative result, giving a
predictive value of 12%.5 Similarly a study of 916 Indiana
policemen aged 27-55 found that 7% suffered a coronary
event: 39% of those with a positive test result and 5-3% of
those with a negative result-a predictive value of 25% after
12-7 years follow up.6
Hence the subsequent incidence of coronary disease in

asymptomatic men is low; exercise testing identifies a group
at higher risk but if the predictive value is only 20% then for
every five men tested four will not develop disease in over 12
years of follow up. These figures may be improved by taking
into account other risk factors,3 as well as the degree of
positivity of the test,57 but they remain disappointing, as can
be predicted by probability analysis.48
But do those men with a false positive result go on

to develop coronary disease if they are followed up for
longer? Our transatlantic colleagues with their relentless
efficiency have undertaken coronary arteriography in
asymptomatic men with an abnormal electrocardiographic
response to exercise testing. Only 34 of 111 aircrewmen
studied by Froelicher and his colleagues had appreciable
coronary artery disease.9 Only two of six Los Angeles
firefighters,"' 11 of 30 asymptomatic people studied by Borer
and his colleagues," and one of 10 military officers7 had
coronary disease despite a positive exercise result. Though
small, these numbers suggest that about- one third of men
with a positive test will have definite coronary disease.

These findings have led to at least two authoritative
statements on the medical assessment of airline pilots.
"Exercise testing should form no part of routine examination
of the trained pilot because of poor reproducibility and
specificity and the appreciable number of false positive
results."12 "Effort electrocardiograms should not be
employed routinely."7 In everyday life exercise electro-
cardiography is even more difficult to justify. Yet some
organisations are offering such a service, with the result that
some men with tests regarded as positive are now undergoing
more elaborate and potentially hazardous investigations
to exclude coronary disease. Even if coronary disease is
discovered its management is problematical. What should we
tell the patient, how should he modify his lifestyle, should
he embark on drug treatment, or even should he consider
more aggressive treatment? All these questions remain
unanswered.
Men who are worried about their health would be best

advised to visit their family doctor, and then heed his advice.
In my view, the possible expense and anxiety caused by a
routine visit to a fitness assessment unit cannot be recom-
mended.
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