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Non-melanoma skin cancer

Distribution and natural course are still open questions

Non-melanoma cancer of the skin and its precursor states are
among the most common forms of cancer in Britain with an
incidence second only to lung cancer in men and breast cancer
in women. Yet despite their high incidence these cancers
are among the least adequately studied from a population
perspective. This paper. examines what is known about their
distribution and natural course to identify clinical lessons and
some priorities for further research.
We may start by asking why there should be such a contrast

between the frequent occurrence of cancers of this type and
the relatively low level of interest they arouse.' Firstly, these
cancers are seen correctly as less serious than many other
forms. The aggressiveness of malignant melanoma has tended
to divert attention from the other forms of skin cancer. Yet
though malignant melanoma may be twice as important in
terms of mortality (993 deaths in England and Wales in 1984
compared with 439 deaths from other forms of skin cancer),
the registered cases of non-melanoma skin cancer exceed
registered cases of malignant melanoma by a factor of 10
(22 254 cases registered in 1984 in England and Wales
compared with 2231 cases of malignant melanoma).23 More-
over, the numbers quoted for non-melanoma skin cancer are
likely to be underestimates: one study found that registrations
underestimated its incidence by between 14% and 28% even
in an area with a highly efficient cancer registry.4
A second possible reason for the relative lack of interest in

these lesions in Britain compared with countries such as
Australia and the United States57 is that the British climate
includes fewer hours of sunshine than many other countries.
But this generally negative view of the British climate may
distract from the exposure to the sun of certain sections of
the population through their occupation, choice of leisure
activity, or travel. Furthermore, people of Celtic origin may
be at considerably greater risk than other fair skinned
people-a finding with obvious implications for the incidence
of non-melanoma skin cancer on the western side of the
British Isles.8"

Finally, this relative neglect may stem from these lesions
being seen as an inevitable concomitant of aging. In fact, the
view that the skin changes seen in the elderly are a necessary
result ofaging is largely mistaken. Comparison of the exposed
skin of the face with the unexposed skin of the buttock
suggests that environmental factors are more important than
the passage of time in producing many of the changes
generally associated with aging. 12

Perhaps the key question is the extent to which the
prevalence of non-melanoma skin cancer in the British Isles
differs from that in countries where its public health import-
ance is acknowledged. Our examination of published reports
suggests that in reality non-melanoma skin cancer may be just
as large a public health problem in Britain as it is recognised to
be in Australia and the United States.

Descriptive epidemiology
The epidemiological objective of describing the extent of a
disease in a particular locality may be approached in various

ways. Some impression can be gained by counting the number
of patients who have been treated by the health facilities over
time. But in the case of a chronic non-fatal disease, rates
derived in this way are likely to reflect the extent to which
people seek medical advice and not the true population
distribution of the condition. For this reason a community
based (as opposed to a health facility based) study on a
properly drawn sample is the only reliable means of establish-
ing incidence and prevalence. More formal diagnostic criteria
are required for such studies than are conventional in clinical
practice.'3 Several investigators have examined the accuracy
of clinical diagnosis in this condition when compared with
that of histological diagnosis and have found substantial
disparities. 11-17
The most extensive attempts to examine the distribution

of non-melanoma skin cancer have been undertaken in
Australia. Some have been based on hospital populations
(table) and' therefore have an uncertain relation to the
prevalence in the population,'82' but four studies have been
reported in non-hospital populations. Two of these are of
limited value either because an atypical population was used'9
or because the method of case ascertainment was of doubtful
validity.2027 The larger of the two remaining2228 sought to
examine all those over 40 years living in the town of
Maryborough22; 2113 volunteers were examined and
suspicious lesions were biopsied. A high prevalence of solar
keratoses (56-9%) and of non-melanoma skin cancer (2-32%)
was found. Some 65% of the eligible population attended, but
these were volunteers and the direction and size of any
resulting bias is unknown.

Similar problems arise from a study in which 30 976 people
were asked during a large commercial market research survey
whether they had been treated for skin cancer during the
previous year.5 These diagnoses were validated by contacting
the clinicians concerned. The incidence of non-melanoma
skin cancer of 823/100 000 a year would make this by far the
most common cancer in Australia. Not only did the study
ultimately rely on medical recognition of cases but also there
are problems with the validity of such self reported diagnoses.
In this study only 31% of self reported skin cancers were
validated, and the extent to which people who actually had
non-melanoma skin cancer but answered the question
negatively is unknown.
A number of descriptive studies have also been undertaken

in the United States, mostly based on medically recognised
cases."-" Two of these, which were organised by the National
Cancer Institute,3' 32 showed that the incidence of non-
melanoma skin cancer in the Minneapolis and San Francisco
areas had increased by 3% a year between 1971 and 1977.37

Truly community based studies are as uncommon in the
United States as in Australia. In one such study of 978 people
the prevalence of non-melanoma skin cancer at all ages was
found to be 4-4%; all age prevalence of solar keratoses was
16.3%.23 As part of the first national health and nutrition
examination survey, which was undertaken between 1971 and
1974, 20749 randomly selected subjects were examined by
dermatologists.24 The results showed the expected rising
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Distribution ofnon-melanoma skin cancer in various studies

Age of
No of subjects study group

Refercnce Country or cases Nature (years) Incidence* Prevalence* MNlethodological issucs

Carmichael and Australia 1000 in each of four Random sample of All ages 50/10S/year (age 25) No definition of tumtours studied
Silverstone" (Queensland) towns hospital case records 1500-4000/10*/year Based on hospital cases alone

(age 75)
Carmichael" Australia 2024 (82% response) All members of Farmers 30-50 Overall 14 4 (includes all skin Postal questionnaire method with

(Queensland) Association cancers and solar keratoses) self diagnosis. Atypical study
population

Silverstone et Australia 494 (82% response) Longstanding residents >20 Solar keratoses (53-9 men, 39 0 Examination bv medical studeints.
a!' (Queensland) (>20 years) in two women), non-melaiioma skin No verification by biopsv

locations cancer ( 11 3 men, 9 5 women)
Goodman et al" Australia (Victoria) 2000 Hospital inpatients >40 Skin cancer 37-7, non- Atypical study population.

melanoma skin cancer 3 Verification by biopsy in
suspected non-melanoma skin
cancer

Marks et aa2 Australia (Victoria) 2113 (65% response) Population of one town >40 Skin cancer 56-9, non- Clinical diagnosis with biopsv of
melanoma skin cancer 2-3 suspected non-melanoma skin

cancer. Patients attended
screening centre

Giles et al Australia 30 976 Quota sample > 14 823/109/year Quota sample. Poor validity of self
reporting of treatment for skin
cancer

Zagula-Mially et United States 978 Caucasians Cluster sampling of >21 Skin cancer 16 3, non- Examination by trained nurses. No
a123 (Tennessee) households melanoma skin cancer 4-4 biopsies

Johnson et a)'2 United States 20 749 (74% Probability sample of 1-74 All skin cancer 3-6 (age groups Clinical examinations by
reponse) United States 65-74) dermatologists. Survey of all skin

population pathology
Whitaker et al 2 United Kingdom 781 Cases of All cases reported to All ages Men 9 5/10'/year, Confined to squamous cell

(North West squamous cell cancer registry 1967-9 women 5-6/10'/year carcinoma. Cancer registry cases
region) carcinoma alone

Rea et al'6 United Kingdom 2180 (90% response) Stratified random sample 15-74 1 case of non-melanoma skin Questionnaire involving self
(London) with private census cancer. No cases of solar reporting of skin problems.

keratoses Subsample visited by team of
doctors

O'Beirn et al' Ireland 1338 (81% response) Systematic sample of >21 All ages. Skin cancer 10-6, non- Not specified who undertook
voters melanoma skin cancer 1-9 examinations

*Unless otherwise stated values are percentages.

prevalence of non-melanoma skin cancer with age, with a
prevalence of 44/1000 in the age group 65-74 years (number
examined= 3466). The rate of solar keratoses in the same age
group was surprisingly low at 96-3/1000. The possibility
arises that the examination, which required information on a
wide range of conditions, was perhaps biased towards the
more serious diseases under study.

In Britain even less epidemiological information is avail-
able. Whitaker et al used three years' data from the North
West Cancer Registry and found a crude incidence among
men of 9 5/100 000 a year,25 a similar figure to that obtained in
Sweden.38 Only one community based prevalence study has
been undertaken. This examined a wide range of skin
conditions in a random population sample in London.2639 A
postal questionnaire was used as a screening device, and a
subsample of both positive and negative respondents were
visited. Only one case of non-melanoma skin cancer was
identified among the original sample of 2180 adults between
15 and 74 years old. No solar keratoses were identified.
A study from Ireland by O'Beirn et al is the only com-

munity based prevalence study concerned exclusively with
skin cancer that has been performed in north west Europe.9 A
150% systematic sample of the electoral register for Galway
was taken; 1338 interviews were conducted (81% response
rate). The all age prevalence of solar keratoses was 10-6%. In
men over 70 the prevalence of non-melanoma skin cancer was
14%, 12/85).
These studies are summarised in the table, which shows the

inadequacies of the existing epidemiological evidence in terms
of the selection of people for study and in terms of adequate
validation of findings. The only population of the British Isles
to have been examined adequately showed a prevalence of the
same order as that suggested by Australian and American
studies.9 The key implication of the studies reviewed is that
the epidemiological pattern of non-melanoma skin cancer in
Britain is an open question.

Natural course
Two questions concern the relation between non-

melanoma skin cancers and previous solar keratoses and the
probability of metastasis.

Treatment is often recommended for solar keratoses,
though their natural history is poorly documented. During
the Maryborough study, however, a longitudinal element was
added to the cross sectional investigation." People were
invited to attend for screening again one year after the initial
screen, and half (1040/2113) did so. Solar keratoses were
marked on the same chart and any remissions or new
keratoses were noted. One quarter (485/1873) of the solar
keratoses had remitted, and 44% (458/1040) of subjects had
developed at least one new lesion-though identifying these
lesions accurately from such charts may have been difficult. A
five year follow up of this study has reported that the risk of
any one solar keratosis undergoing malignant transformation
is less than 0 1% a year.4' The authors suggest that treatment
of solar keratoses may be useless in view of their tendency to
remit spontaneously and their low potential for malignant
change. Indeed solar keratoses may not be premalignant at
all.42
Many dermatologists might believe, however, that the

accurate mapping of lesions as small as solar keratoses is
fraught with such difficulties as to call into question the
accuracy of these estimates of rate of remission and malignant
transformation. Just because, for example, a squamous cell
carcinoma develops in the vicinity of a pre-existing solar
keratosis it does not necessarily follow that it developed from
that lesion or that the prophylactic removal of the keratosis
would have prevented the development of the tumour.
Dysplastic changes are known to be present in the apparently
normal but chronically sun damaged skin around solar
keratoses. 3
The management of squamous cell cancers of the skin has

been strongly influenced by the work of Lund.' He reported
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that metastasis occurred in only 0- 1% (4/3700) of a series of
squamous cell cancers ofthe skin, though the follow up period
was not clear in the report. This work has led to a widespread
belief that a squamous cell carcinoma developing in a site
exposed to sun is very unlikely to metastasise.'6 Several
other studies, however, have suggested higher rates of
metastasis.'6 4548 The two most recent have reported propor-
tions of 2-6% (6/228)16 and 3-3% (5/153)48-though again the
length of follow up was unclear.
The probability of metastasis from basal cell carcinoma is

also contentious.49 Beerman suggested a figure of between
0 1% and 0 54%5° whereas an Australian survey reported the
much lower proportion of 0-0028% (14/estimated 500 000),'51
though neither study specified the duration and success of
follow up. In short, the question of the natural course of
solar keratoses and non-melanoma cancer of the skin is in
important respects still an open one.

Conclusions
Most non-melanoma skin cancers in white populations are

due to ultraviolet radiation, and a change in habits with regard
to exposure to sun could greatly reduce their incidence.52-54
Public awareness campaigns have been launched in Australia,
South Africa, the United States, and Britain.5556 The
emphasis of much of the publicity has been on the relation
between exposure to sun and malignant melanoma-for the
understandable reasons that melanoma is the most aggressive
form of skin cancer, that it tends to affect a younger age
group, and because its incidence has shown a steady
increase. 2 It is important to note, however, that the exact
nature of the relation between malignant melanoma and

exposure to sun is still a matter of some debate' and that the
probability of developing malignant melanoma is small when
compared with the probability of developing non-melanoma
skin cancer. The release of chlorofluorocarbons and nitrogen
oxides into the upper atmosphere may be severely depleting
the ozone layer, which protects us from most of the ultraviolet
B component in solar radiation.57 It has been estimated that
for every 1% decline in the ozone layer there will be a 2-3%
increase in the incidence of non-melanoma skin cancer. 58
Adequate baseline measures of the distribution of these
lesions are essential if we are to be able to measure any such
changes in incidence.

Studies of the natural course of non-melanoma skin cancer
show the largest uncertainty to be with solar keratoses-
that is, their potential for malignant transformation and
their tendency to remit spontaneously. Reliable data are of
substantial clinical importance as the time and effort devoted
to treating solar keratoses may well be unnecessary.
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