
Studies must therefore compare people living in the area
supplied by the polluted reservoir with controls from else-
where. But people who drank the contaminated water are
aware of their exposure, and this could bias comparisons
based on subjective end points such as reported symptoms
and performance in certain neuropsychological tests. Objec-
tive indicators that would unambiguously measure the postu-
lated toxic effects are not readily available.
As usual when studies have been carried out by less than

ideal methods, scientists disagree on their interpretation.
Such differences do not help the credibility of the advisory
group. Just as patients seeking a diagnosis may visit several
doctors until they get the answer they want, so people will
seize on the opinion that best fits their view. Moreover,
patently misleading advice given out by the water authority at
the time of the accident has promoted a distrust of official
pronouncements. Despite the independence of its members
the advisory group has been unfairly perceived as an organ of
the establishment brought in to carry out a whitewash. Public

anxieties have been further provoked by journalists seeking to
generate controversy rather than present a balanced overview.
The latest report is a fair evaluation of the evidence now

available, but it will not be the last word. The new studies
recommended by the advisory group will require evaluation,
and further information-for example, on the absorption and
metabolism of aluminium-may emerge from other sources.
Meanwhile, I have every sympathy with the residents of
Camelford who continue to suffer from distressing symptoms
and whose anxieties cannot at the moment be satisfactorily
resolved.

DAVID COGGON
Consultant Epidemiologist and Occupational Physician,
MRC Environmental Epidemiology Unit,
Southampton General Hospital,
Southampton S09 4XY
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Bile duct stones and laparoscopic cholecystectomy

Selective intraoperative cholangiography is the best strategy

Laparoscopic cholecystectomy is now the best operation for
patients with symptomatic gall bladder stones,`4 and many
surgeons use it in over 90% of patients.4-9 Patients with gall
bladder stones may also have stones in the bile duct, but
controversy exists over the best way of identifying such stones
and then removing them."1 11

Ductal stones are reported less commonly in patients
undergoing laparoscopic cholecystectomy (<2%)" than in
those undergoing open cholecystectomy (13-20%)," 13 which
suggests that stones are being missed. Operative
cholangiography is technically more difficult during
laparoscopic cholecystectomy than during open operation,
and, although success rates of 90% have been achieved,"'
most authors report rates below 50% with technical failure
rates of 10-25%.'s 9

Some ductal stones will be identified on initial ultrasound
scanning, but this is an insensitive technique.'2 1516 For the
remaining patients a policy of selective cholangiography is
well supported by many studies of open cholecystectomy.'179
The criteria for selecting patients for cholangiography (his-
tory of jaundice, raised serum alkaline phosphatase or
bilirubin values, bile duct diameter >10 mm) are reliable,
with low rates of undetected ductal stones (0-3%), a reduced
risk of false positive findings on cholangiography, and
reduced cost.2-22 The diameter of the bile duct, previously
assessed at open operation, may be easily measured before
operation by ultrasound scanning. There is no direct evidence
that the increased incidence of injury to the bile duct
associated with laparoscopic cholecystectomyl7 would be
reduced by routine cholangiography.

Preoperative cholangiography shows the ductal anatomy
and identifies those ductal stones that may be difficult to
remove endoscopically (because of their size or because of a
distal bile duct stricture). Intravenous cholangiography is
least invasive and has a high sensitivity for ductal stones."623
Its selective use minimises the risk of hypersensitivity.24
Preoperative identification of bile duct stones allows either an
attempt at endoscopic treatment or a decision to opt for open
operation. Screening by endoscopic cholangiography is not

recommended as it subjects 85-90% of patients to non-
therapeutic endoscopic retrograde cholangiopancreato-
graphy9 22 with its own small morbidity25 and also results in a
substantial additional cost and endoscopic workload.

Intraoperative cholangiography avoids the need for pre-
operative cholangiography and results in minimal
morbidity,'4 but the identification of bile duct stones during
laparoscopic cholecystectomy raises the problem of how best
to proceed. If the stones look as though they may be difficult
to remove endoscopically the surgeon should convert to open
exploration ofthe bile duct. In other cases the decision may be
difficult but should be based on the estimated risks of
alternative strategies. By the time the surgeon has reached the
stage of performing operative cholangiography, however, he
or she is under considerable psychological pressure not to
convert to an open procedure.

Laparoscopic exploration of the common bile duct is
currently performed in only a few centres. For most surgeons
performing laparoscopic cholecystectomy the choice of treat-
ment for patients with stones in both the gall bladder and the
bile duct is either an open operation or laparoscopic chole-
cystectomy preceded or followed by endoscopic removal of
the ductal stones. Exploring the bile duct during open
cholecystectomy seems to add little to the risk of death in
patients at low risk from surgery (less than 1% aged under
60), but it does increase mortality in patients aged over 60
(2.6-4.7%).26-28 Though the mortality (0 8-2%), morbidity
(7-8%), and duct clearance rates (86-93%) associated with
endoscopic treatment are comparable with those associated
with open exploration of the bile duct, the endoscopic
complications are largely independent of age.25 29 35 Thus
patients at low risk from surgery who undergo laparoscopic
cholecystectomy and endoscopic treatment of duct stones
may suffer greater morbidity and mortality than they would if
they underwent open operation.3'

For clinical and economic reasons a policy of selective
intraoperative cholangiography with postoperative intra-
venous cholangiography for the technical failures is recom-
mended. If preoperative cholangiography is performed the
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intravenous method is preferred, preferably selectively to
reduce workload and cost. Patients at low risk from surgery
who have ductal stones are probably best managed by an open
operation, while endoscopic clearance of the duct may be
reserved for those at greater risk from surgery and those
whose stones are identified after laparoscopic cholecystec-
tomy.

DAVID SCOTT-COOMBES
Research Registrar

Ealing Hospital,
Southall,
Middlesex UB 1 3EU

JEREMY N THOMPSON
Senior Lecturer in Surgery

Hammersmith Hospital,
London W12 OHS
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Tomorrow's biotechnology

Beyond the ploughman's lunch

Doctors who are so overworked that they have to browse
through their BM while indulging in that uniquely British
dyspeptic experience the ploughman's lunch can at least take
consolation in the knowledge that they are partaking in the
first success story of biotechnology. For, as pointed out in the
introduction to the National Economic Development
Council's recent publication on the future of biotechnology,'
this exciting field has evolved through three stages: the "old"
or traditional biotechnology, covering such activities as beer
and cheese making; the "middle period," starting in the
mid-1940s, when fungi and bacteria were used to produce
antibiotics and food and animal feed; and the "new" age,
beginning in 1973, which encompasses genetic engineering
and modern cell biology.

This lively report leaves its readers in no doubt that even if
the biotechnology industry does not change their lives too
much it will certainly have a major impact on those of their
children. A glance at its index highlights the enormous scope
of this new field, ranging from health care through agriculture
and the food and chemical industries to the environment and
bioelectronics. There is much here to interest doctors and to
strike terror into the hearts of those who manage our health
services.
According to the chief executive of Genentech, a leading

biotechnology company, "by the turn of the century ... every
drug will be touched in its development by biotechnology."'
Because profit margins are high in the pharmaceutical
industry biotechnology companies have found it relatively
easy to raise development finance and have been quick to
apply the new techniques of recombinant DNA to the
production of therapeutic proteins. Considering the complex-

ity of the technology, the industry has moved remarkably fast.
The council's report lists over 35 new products that are being
subjected to clinical trial. Sales figures for biotechnological
pharmaceutical products in 1990 show that growth hormone
and erythropoietin have already broken the £300 million
turnover barrier and that interferon alfa, human insulin,
tissue plasminogen activator, and hepatitis B vaccine look like
catching up before long.
No doubt exists that industry will continue to exploit the

enormous possibilities of this new technology. Indeed, the
basic scientists already seem to be moving too fast for the
doctors. Over the past five years a bewildering battery of
growth factors, hormones, and other biological mediators
have been isolated; in many cases they are still waiting for the
right disease to treat.

Something else that should benefit enormously is the
control of infectious disease. Biotechnology together with an
improved understanding of the immune system offers the
opportunity to develop safer and more effective replacements
for existing vaccines as well as new ones for previously
unpreventable diseases. Recent innovations include subunit
vaccines, anti-idiotype technology, and the application of
genetic engineering to produce peptides or glycoproteins.
As well as the production of therapeutic proteins and

vaccines biotechnology offers many other possibilities for
medical care, some not quite so obvious. The dream of safe
alternatives to blood has recently come a step nearer to reality
with the production ofhuman haemoglobin in yeast. Vascular
implants are being made more compatible by treatment with
growth factors, and graft rejection is being tackled by the use
of specific antibodies bound to magnetite to permit magnetic
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