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either due to late onset of adenoma development or noncarrier status,
molecular testing may identify affected patients or exclude noncarriers.
Since combined clinical/molecular diagnosis can identify affected rela-
tives about twenty years earlier than symptomatic probands, sixty of
our probands but none of the presymptomatic relatives presented with
colorectal cancer. Restorative proctocolectomy followed by an ilecanal
J-pouch procedure prevents colorectal cancer and preserves sphincter
function in FAP patients. Although familial adenomatous polyposis ac-
counts for less than 1% of all colorectal cancers, hereditary nonpolypo-
sis colorectal cancer (HNPCC) may account for up to 15%. Presymp-
tomatic molecular diagnosis of FAP and HNPCC and preventive surgical
treatment might be effective tools to further decrease mortality due to
colorectal cancer.
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COLORECTAL CANCER AND THE NEED FOR SCREENING
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Colorectal cancer is the second commonest killing cancer in Europe.
However, there is some cause for hope. First, the adenoma-carcinoma
sequence offers a convenient target for screening; intervention during
the benign period of the sequence might allow cancer prevention. Sec-
ond, surgical treatment of colorectal cancer at an early pathological stage
is almost always curative. Over the past two decades a major research
effort has gone into screening strategies, mainly into faecal occult biood
testing. There is guarded optimism while we await the outcome of Euro-
pean RCTs. Another potentially important method of screening in col-
orectal neoplasia is flexible sigmoidoscopy which, applied once around
age 60, might allow cancer prevention by adenoma removal. A very large
trial of this modality, involving 200,000 people, is about to start in the
UK
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THE PHENOMENON OF CANCER CLUSTERING
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There is a long history of disease ‘clusters’; although in many reports the
term cluster had only an impressionistic meaning without indication of
the numbers of cases expected in the time and place in question. A large
number of apparent clusters published throughout this century have in-
volved leukaemia and initial reports were essentially non-quantitative
and based on astute clinical observations and ad hoc investigations. From
the 1930s onwards there were a few wide ranging searches for clusters
with some elementary statistical analysis. Such was the Ashington Clus-
ter involving three cases of AML, one of ALL and one CLL arising in
a small mining village. From around 1970 the field was extended with
analysis of large computerised databases becoming a reality and statisti-
cal methodology emerging. The phenomenon of space-time interaction
was developed and demonstrated in childhood leukaemia in the UK.
The most recent phase of cluster research has generally involved sophis-
ticated statistical analysis of aggregations of cases around point sources
such as nuclear power installations. Perhaps the most interesting aspect
of clustering at the present time is the consensus emerging that the resi-
dences at onset of cases of childhood leukaemia show weak evidence of a
general tendency for spatial clustering. This is consistent with shared ex-
posure to localised aetiological agents and is providing a clue as to where
to look for aetiological factors for childhood leukaemia.
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CANCER AND NUCLEAR INSTALLATIONS
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We describe here the main results of studies of cancer mortality and
morbidity in the populations residing in the vicinity of nuclear plants.
Reports from the UK. have described increases in leukaemia and lym-
phoma risks in children living near nuclear installations. Paternal pre-
conceptional exposure to radiation had been suggested as an explanation,
but this explanation has since been dismissed. An infectious aetiology
has also been suggested, based on the observation of an excess risk of
leukaemia and non-Hodgkin’s lymphoma after population mixing both
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around the sites of some nuclear facilities in the UK., and in other cir-
cumstances.

In all other countries where the problem has been studied (U.S.A.,
Canada, Germany, France, Sweden), no excess morbidity or mortality
has been observed in the vicinity of nuclear installations. The power
of these studies were reasonable. For instance in a French study, the
expected number of deaths around installations was equal to 200, and
therefore the probability of detecting an increase of 25% was 95 %, with
a type I error of 5%.

622
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There are few data on cancer risk following atmospheric nuclear explo-
sions. Rates of childhood cancer between 1981 and 1990 in the four ad-
ministrative zones of Kazakhstan were studied to assess the relationship,
if any, with distance from nuclear testing sites. Risk of various cancers
among children aged 14 years and younger were estimated in relation
to distance from (1) a site where testing in air was performed before
1963, (2) a site where underground testing took place thereafter, and (3)
a reservoir, known as "Atom Lake", created by four nuclear explosions
in 1965. Risk of acute leukaemia rose significantly with increasing prox-
imity of residence to the testing areas, although the absolute value of
the risk gradient was relatively small. The relative risk for those living
less than 200 km from the air-testing site was 1.76 compared with those
living 400 km or more away from the site. Similar relative risks were ob-
served for the underground site and "Atom Lake". There was also some
evidence of increased risk of brain tumours in association with proximity
to the test sites. In two of the four zones studied, there was substantial
regional variation in acute leukaemia rates which was not attributable to
distance from the test site. The findings may be affected by potential
confounders, notably urban/rural status and ethnic factors but tend to
confirm an association with increased risk of childhood leukaemia and
exposure to radioactivity from atmospheric nuclear explosions.
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RISKS OF EXPOSURE TO RADON GAS
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Radon is a radioactive gas that occurs naturally in the earth’s crust as part
of the decay chain of uranium-238. It has recently been appreciated that
by far the greatest source of exposure to ionizing radiation arises from
the inhalation of radon indoors. There is conclusive proof that inhaled
radon and its decay products can cause lung cancer, both from animal
experiments and from the study of men who have worked in mines of
uranium and other igneous rocks where radon levels are exceptionally
high. At the present time, estimates of the risk of lung cancer from in-
haled radon indoors are based on the miners studies. If these estimates
are correct, then radon would be the second most important cause of
lung cancer after cigarette smoking. However, there are many uncertain-
ties in extrapolating from the mining to the indoor environment. Direct
assessment of the risk of indoor radon exposure is currently in progress.
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CANCER AND ELECTROMAGNETIC FIELDS
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There are several studies on the cancer risk of children exposed to elec-
tromagnetic fields. The results are controversial with a majority sug-
gesting an increased risk of childhood cancer to be associated with ex-
posure magnetic fields. The only population-based cohort study until
now included all 135,000 Finnish children aged 0-19 years who during
1970-89 lived within 500 m of overhead power lines of 110-400 kV in
magnetic fields calculated to be >0.01 pT. Cancer cases of these children
were picked up from the countrywide Finnish Cancer Registry, and the
observed numbers of various cancers were compared with the expected
ones based on national incidence rates. In the whole cohort, 140 cancers
were observed and 145 expected. The only statistically significant excess
was found in nervous system cancer in boys (but not in girls) who were





