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©  Summary and comment on the present knowledge of skin

cancer, particularly epidermoid cancer of the skin,




Definitions

Squamous Bpithelioma of the Skin (otherwise epidermoid cancer of the skin,
squamous cell cancer of the skin)

Malignant ¢rowths derived from the stratified equamous epithelium of

the skin.

Roﬂeﬁt Ulcer of the Skin (otherwise rasal cell cancer of the skin, spithelioma
basicellulare)

& variety of cancer which is *elieved to take origin from the lowest
layer of the surfzece epithelium and which snreads almost exclusively ky~diréct
extensicn,

Surface Canger . .

Cancer which originates from anv part of the tody surfacé, ineluding

squanous and tasal cell cancers as akove, in addition to cancers afising from

rucous memtrane or ruco-cutaneous junctions, and orificial cancers (e.g. cancer

of the lip and cancer of the vulva).



Environmental factors, in relation to skin cancer, were first descrited

in connectlon with occupation and the first description of cccupational cancer

is found in 'The Chirurgical Worke?! by Percival Pott (1775). Pott (1713-1788)

Threadneedle Street, and was apprenticed at 54,

[-.'-

was orn on December 26, 1713
Bertholomew's Hospital to mbuafd House, surgeon. In 1775 he published the
degcerintion of occupational cancer of the scrotum; due to socot. HThere is a
disessgs peculiar to a certain set of neople which has not, to‘mg'kn"wleqce, hen
publickly noticed. I meaﬁ chimey sweeper's cancer. It 1s a Jisease which
always makes iis first attack on and its appearance in the inferior part of the
serotumg where 1t produces a SUpeTf101Q3 painful, ragged, ill-locking sore,
.with hard and rising edges. The trade eall it ?scot wart?! B

Caneer of the scrotum was noted Ly Pott in ¥elimling toye' aged 13-15.,

The next lan'mark was one hundred years later in 1875 when von Volk-

mann degceribed industrial skin cancer due to contact with scal tar. The follow-

N

ing year (1876) Bell, in Scotland, deserited paraffin csncer due to shale oil,
Mule spinners cencer was described in 1887.

Mearwhile, various atternts were made to produce cancer in experl-
wental anirmals. No success was achleved until 1915 when the Japanese workers
Yamaziwa & Ichikawa, using cocal ter, produced cancer of the ears in ratbits.
The production of cancer in experimental animals opened up the modern era in
cancer research with reference o chewical carcinogenesis, and enabled many

gompoun”s Lo be tested for carcinogenic activity., Until 1930, when Kennsuay

and Helper produced cancer ty means of 1,2,5,6-dibenzanthracene, no pure

cherical subsitance was a known carcinopen., Follawing this discovery, many
i 1 7 i at AR o Fhat in o na bl & in

pure chemical carcinogens were igolated, Tt JoL.O@s,faqu in oceupation
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which the worker is exposed to any of these known chemical carcinogens, that
an increased incidence of cancer is to be expected,

In Great Britain, the first official recognition of cancer as an
industrial disease is contained in an addition to the third schedule of the
Workmen's Compensation Aet of 1906, In 1907, an addition to the third schedule
of the Act was made that “serotal epithelioma occurring in chimney sweepe;s

- and spitheliomatous cancer or ulceration of the skin occurring in the handling
~or use of piteh, tar or tarry compornis® were to rank as industrisgl diseases.
In 1914, bitumen, mineral oil and paraffin (or anj cormound or proiuct or
residue of these svtstances) wag added. At present, diseases are ‘prescrited!
under the National Insurance {Industrial Injuries) Act of 1946, if the disease
is thought to te occupational in origin,” Skin cancer due to ®arsenic, tar,
piteh, titumen, mineral oil or paraffin, or any compound, product or residue
of any of these gnkstances, chrome ulcer or its sequelae, scrotal epithelioma,
or exposure to x-rays, radium or other radiocactive sussance" are !prescrited’

" within the meaning of the Act., Y"Ulceration of the skin produced by dust or
liguids" is also included in the list of prescribed diseasges, and this may

'

cover many other causes of cancer.

While not all the known possible causes of skin cancer are covered
by the Act, much progress has been made in the official recognition of

occupational influences in eancer production.
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"The many occupational differences revealed by analyses such as the
Registrar General's, afford hints of possible carcinogenic factors which are
worth farther statistical aﬁd expefimental investigation, It is important
to emphasize here the preat length of fhe latent period often intervening
tetween the spnlication of the carcinogenic stimulus and the eventual appear-
ance of the tumour. This wakes it useless to look for the causes of humaﬁ
tumours in the occupations and hatits of affected persons during the parts
of their lives immediately vreceeding the appearance of the tumours. The
tumour of today is often the consequence of stimuli applied 10, R0 or 40 years
ago, Our medical histories and therefore our statistical data, of tumour
patiente are often totally deficient in this respect; detailed inquiry into
the occupations and habits of the whole of the patients previous life, remote
as well as recent, is ravely undérfékeﬁ,lsﬂere is a great almost virgin field
of research, exploration of which .,,o...;bﬁ must be undertalen if we are to
sift out of our complex environment the carcinogenic factors which are yet
unrecognized,

The above quotation from 'The Patholoéy of Tumours? CWillis 1953)
outlines the problem on which further work has teen attempted and which will
ke deseribed in Part II, In order to carry out an investigation into possitle
aetiological factors, the known aetiological factors and other factors which
are relevant,will te reviewed rriefly and are discussed under the following
headingss—

I. Environmental Factors, e.g. physical and chemical factors,

II.. Personal Factors, e.g, previous disease, congenital atnormalities,
family history. :
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In a discussion on some principles of aetiology, Halliday (1949)

points out that getiology ie always multiple and that part of the cause lieg

in_the individual. He quotes as an exarple the case of persons drinking water

which is contaminated bty typhoii organisms. The first person mav tecome
seriously 11l with tynhoid fever, the second person has a mild fekrile ill-
ness which lasts for a few days, end the third person is not affected in aﬁy
way. The cause of the first persons illness cannot therefore he the typhoid
organisms alone - or the other two persons would have suffered. The difference
of reaction in each case was due to an associzted factor in the individual,
The first person had never had typhoid fever and had never teen inoculated
prophylactically against the disease; the second had teen inoculated against
typhoi? fever a few years previous; the third had recently recovered from
typhoid fever.

With regard to the aetiology of skin cancer, it is important to
recognize that it is not only the question "What kind of individual i1g this"
that is important. What kind of person ygs this" ig equally, if not more,
relevant, What environmental factors have inflrenced him, what changes have
occurred in the individual and how have these changes been induced, are
guestions to which answers should te attemnted. The review which follows in

Part I will try to present synoptically the availatle knowledge in answer to

the questions, It _should he stated here that what follows applies to SKIN

cancer. and in varticular scuamous epithelioma, snd not to cancer in general.

ITI. The Mechanism of Cancer Production
“Under this heading is discussed how carcinogens sct on the skin

 in producing cancers, and some of the theories of carcinogenesis.
] 2



ABTIOLOGY, e
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1. Environmental Factors

Chemical Factors

1, Carcinogenic Hydrocarbonsg

a) Soot
) Pitch and tar

e) Mineral oil
2, Arsenic

3, Other chemical factars



CHEMICAL PACT(RS -

1. Garcinogenic Hydrocarbons

a) Soot

This was the cause of the first described occupational cancér,'
and caused chimmey sweeper's cancer of the serotum. Henry (1950) analysed
the occupations of persons who were certified as having died from cutaneous
cancer, In total skin cancers, chimney sweepers had the highest incidence
of 79107 per million, In the cases of cancer of the serotum, chimmey sweepers
again top the list with an inéidence more than twice as great as the next
highest - namely, chimney sweepers 543.75 per million against 234.91 per
million in textile spinners and niecers.

The exact chemical composition of soot is not known, tut Goulden &
Tipler (1949) showed that coal smoke or soot contéins 0.037 of benzpyrene,
which is a known pure chemical carcinogen. (This fact has treen suggested as
an explanation for the higher iﬁcidence of lung cancer in town dwellers.)

Carcinogenic hydrocarbtons have beennshown to exhitit fluorescence
in the region of the mitochondria, and it méy ke that they are stéred in or
nearby the mitochondria and exert their action on the cell by way of

mitochondrial damage (see under the mechanism of cancer production).

b) Coal Tar and Piteh including Productg and Residues.

These are considered together, and are well recognized as the
causal agent in cancers among gasworke workers, road tar sprayers, optical
lens grinders {who use pitch to emted the glass while grinding) and in many
other occupations,

The first pure chemical carcinogen, 1,2,5,6-ditenzanthracene

was isolated during researches on the high~toiling carcinogeniec fraction of

coal tar, Berentlum (1945) proved that tar might contain as much as 1.5%
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of 3wl benzpyrene (a known chemically pure carcinogen).

¢c) Shale or Mineral O0il

Cancer of the skin due to mineral oil was first deseribed by

Joseph Bell in 1876 (Bell 1876) in Scottish shale oil workers, although in
“ the previous year von Volkmann (1875) had described occupational skin tumours
in paraffin and tar workers at Halle.

In an analysis of the cases of cutaneous cancer which were statut-
orily notified to H.M. Chief Inspector of Factoriesg hretween the years 1920-
1949, Henry (1950) found Yshale or mineral oil' to be the causative agent in
35.7% of the total number of cases. The occupation of 91.5% of this group

‘was in the manufacture of textiles, 3.72% in chemical and 3.38% in engineer-
ing industries.

The composition of the mineral oil varies according to the source
of the oil and to the method of refining. It has been shown® that catalytic-
ally cracked oil shows a higher carcinogenic potency in animals. This is
probatly due to the greater number of aromatic (ring) compounds which are

produced bty this method of refining.

% See references Smith, W.E., et al., (1951)

Fischer, H.,G.M,, et al., (1951)

Holt, J,P., et al., (1951)

Blanding, FH., et al., (1951)
Catalytic craeking of oil wag a process developed during the last war and
has been used in the United States since 1943 and in the United Kingdom since ~
1950. The effect of catalytic cracking is to produce high octane petrol
from a heavier oil, In doing this, the number of aromatic (ring) compounds

are increased and the carcinogenic potency of the residue, after cracking,

_is greatly inereased. This residual oil is used mainly as bunkering for

ships and for oil fired boilers,
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2. Arsenig

Currie (1947) has reviewed the role of arsenic in carcinogenesis.

His conclusion is that it is difficult to assess the function of arsenic in
the production of malignant change, Chronic arsenicism msy precede malignant
changes in the skin in the form of hyperpigmentation, melanosis and hyper-
keratoses. Three cases of skin cancer have Teen noted in the past eighteen
years in workers handling arsenical insecticides, and cases have been noted
amongst persons engaged in the manufacture of sheep dip, It is also suggested
by Currie that arsenic may contribute to the cancers amongst farmers, gardeners
and nurserymen who handle arsenical preparations in the form of weedkillers,
ingecticides and fertilizers.

Ingestion of arsenic leads to hyperpigmentation (melanosis) and
the formation of keratoses. These keratoses are regarded as the precursors
of arsenic cancer following ingestion of arsenie, althongh cancer may occur
without previous keratoses, Arsenic has teen given medicinally for conw
ditions such as psoriasis. asthma, anaernia and other conditions, Arsenic
cancers tend to te locafed on the extremities.

3. Other chemical factors

The tashestos corn' in the skin is well ¥nown. W&ars (1956)

states that in 16 years experience in the ashestos industry, he has never
seen malignant change in an asbestos corn, Hovever, hé qguotes one case in
which he hasdheard of malignaﬁt change in an askestos corn.

The atove 1list contains the "officially accepted" chemical cauges
of skin cancers in man, that is those for which industrial injury and dis~-
ablement tenefit is payatle to the workman., Other poseible carcinogens are

very numerous. Over seven hundred substances are included in the 'Survey

of Compounds which have been Tested for Carcinogenic Activity' (Hartwell, J.L.,
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(1951)). This is a review of all compounds which have teen tested for

carcinogenic activity and gives the result of the tests in synOptié form,

o~
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Physical Factors

1. Excess heat
2. Excesgs local eold
3. ZX-rays and ionizing radiations

b Sunlight and ultra-violet light.
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PHYSICAL FACTORS

1. Excesgs Heat.

Henry (1950) directs attention to a numhker of cases of cutaneous
cancer which occur in workers in occupations where the workers are in con-
tact with a source of radiant heat, such as puddlers, glass tlewers and
finishers, forgemen, metal moulders in foundries and others. In thgée
occupationé, the incidence of cutaneous cancer is high., Puddlers have third
highest incidence of skin cancers with an incidence of 574.24 per m1lion,

2. BExcessg lLocal Cold

In experimental animals, cancers have followed the anplication
of carbton dioxide snow, This was attrituted by Boyland (1952) to local cold.
Skin canceré on the tips of the ears have followed frostbite and Arctic
eXposure ,

3. ZXZ=-rays_and Ionizing Radiations

This is a well-recognized cause of skin cancer in x-ray and
radium workers and in persons who have  -had radiotherapy. Cancers méy occur in
any occupations in which the worker ig in contact with X-rays or radiations
- e.g. radiolopists, luminizers, dentists. X-ray *turns are often followed
by cancer at the site of the turn. The therareutic uses of X-rays and radium

i

have produvced many skin cancers.,

4o Sunlight and Ultra-violet Light.

This.is‘often quoted as a cause of skin cancer amongst sailors,
farmers and other workers who gpend consideratle time outdoors. Ramazzini
noted the keratotic skin of fishermen, and Unna in 189/ was the first to
call this condition precancerous and to trace the condition to the long ex-
posure to sunlight. In order to assess the importance of sunlight as a cause

of skin cancer, it is necessary to classify skin cancers into squamous
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epltheliomata and hasal cell cancers (rodent wlcere), Broders (1919) in &

survey of 268 cases of “asal eell cancers, found that 567 of the total of
the male cases occurred iﬁ farwers; among the females, 43.37 were in farm
workerg, Thig high incidence in farmers and farm workers hasg teen quoted
in support of the sunlipht aetiology theory (Mackee & Cipollaro (1937)).
Broders concludes that “excessive exposure to sunlight as a cause of the
neoplasm has not heen horne out ty the facts in our series of cases. It was
noted that the han? (which is exnogsed to sﬁnlight at least a® much as any
part of the toly atove the clavicles®) did not show lesions®, It should here
ke pointed out that the hand is not, in fact as much exnwosed to sunlipht as
the head and neck - the hands sre often shaded ty the btody, held in pockets,
or covered ty gloves.

In an analysis of cases of sguarous cell epitheliomata, Broders
(1921) found that 53,97 of all male cases was in farmers. The conclugion
that the high incidence of total g’ in cancer in farmers is due to sunlight,
while temnting, does not seer to tae enongh notice of other factors, The high
incidence in farmers may *e due to handling énimals, (Henry(1950) shows an
association between skin cancer and handling horses) or ma7v te due to the
handling of fertilizers containing arsenic (Currie 1947) or to other factors
which are not known. The conclusion that the high incidence of squamous cell
ékin cancer in farmwers is dve entirely to sunlight is not justified by the
known facts, although smmlipht protatly plays an important part.

Prosser White (1934) confirms that outdoor occupations have an
excess of cancer of the skin when compared with indoor workers, and the

prokatle cause of this difference is exposure to sunlipht.

# 06,257 of all basal cell cancers in Broders series were ghoun to he

above the clavicles,
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In the cancer morbidity surveys of ten United States cities,

southern cities, where exposure to sunlight is more intense, had higher
skin cancer rates (Haenszel,et al, 1956)

In a discussion of the incidence éf surface eancefs, that is,
cancers of skin and lip, Peller (1948) showed that in the American Armed Forces
there was a higher incidence of surface cancers in those who were southern
torn (below 40° lat,)

Age Southern born Northern barn 411

1634 - 53% 23% 39%
35=64 L1% 20% 36%
A1l 50% 7% 37%

These men were mixed up in the Forces in a random way as far as
their tirthplace was ccncerned;

Peller concludes that Mexposure to dermotropic agents in child-
heood is more effective in changing the distritution of cancer in a ponulation
than is exnosure in later life%, It is interesting to note in this regard
that Potts noted cancer of the scrotum in 'elimbing boys' aged 13-15. Blum
(1940) in an extensive review of sunlight and its relation to cancer of the gkin
makes the following conclusion “Converging evidence from a number of sources
indicates sunlight as an imnortant aetiologic factor in cutaneous cancer
of human beings. However, the evidence is tenuous in most instances. The
clinical evidence alcne is sug estive, tut that from animal experiments is
necessary to lend solidity to the concept. Caution is necessary, however, in
carrying over the evidence from these experiments to the case of man .....
tuch more exact data, both clinical and experimental, are required to place
ths congept on a thoroughly sound footing.®

Experimental skin cancers in animals have teen produced by exposure

to ultra-violet 1light and‘it has been suggested by Hueper (1942) +that this



ultraviolet light is partly the cause of solar carcinogenesis.
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AETTOLOGY

IT Personal Factors "

1, Family history

2. Selection processes
3. Personal habits

4. Soecial class

5. History or presence of previous lesion or disease
at site of cancer

6. Racial differences, including skin pigmentation
7. Localization of lesions
8. Sex incidence

9. Occupation

10. Environmental factors, excépt occupation
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1. Foplly History

Broders (1919) in an investigation of 263 cases of basal cell
cafcinoma (rodent ulcer) found a family history of malignancy in 10.82% of
the total, In males, there was a family history of malignancy in 10,3% of
cases and in females in 11.85%. Sulzberger (1948) demonstrated familial
and racial sﬁsceptibility of various animals to chemical carcinogens.
Volesworth, quoted bty Blum (1940) described a family of eight brothers, six
of whom developed cancer of the face., They were all outdoor workers.

2, Selection processes

There are processes of gelection in industry by which more suscept=-
itle, or less susceptille persons are emnloyed in jots which earry a risk of
gkin cancer.

Preplacement and periodical (and statutory) medical examinations of
~young persgons and personsg in dangerous trades, may serve to weed out persons
with a high potential susceptibility.

Fisher (1953) working in the gas industry is of the opinion that
there is a connection between the incidence of %tar erythema (?the smarts')
and subseqguent carcinoma of the skin, Those persons who suffer‘readily from
tar erythema are sald to be more prone4to subsequént cancer, and persons who
suffer readily from tar erythema often remove themselves from such work (or
are removed for medical reasons), If Fisher's hypothesis is correect, the
resultant population in which cases of skin cancer develop ig therefore one
which is selected to have a lowered cusceptitility to the disease.

3. Personal habitg are of great aetiological importance, I have okbserved
at the shale oil refinery at Pumpherston in Scotland the forearms and hands
of two workers over the age of 60, Both of these men had extensive skin

changes, which have baen describted under the name of 'shagreen skin'. They
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had been employed on oil presses (wax being pressed out of the oil) in their

youth for about 1l0=15 years, in company with many other men. The forearms
and hands of all the workers on this process vere extensively contaminated

By the oilg Many of the workers at this jok had to give up due to dermatitis,
and a numbter of others had developed skin cancer, The two ellerly workers
who §till remained at wémk in the refinery attrituted their freedom from trouble
and their continued work in the réfinery to the fact that they had taken all
the precautions availablé?tb them. These precautions consisted of a barrier
cream {lanolin hased) and thorough washing at the end of each work spell,
These mén were most emphatic‘that personal cleanliness was of the first

" importance and quoted to me examples awongst their workmates of men who had
not taken full precautions or were notoriously dirty, and who subsequently
~had to stop work for one of the reasons outlined atove. Ths otservations of
these men was confirmed to me Ty thé refinery mangger who had himself grown

up with the industry and was over ten years older than the men in question,
These two men were known to him as good workers who took care of themsélves‘
and who took an interest in their personal cleanliness.

Scott {1923), who spent his whole life until he died in 1956, in |
the Scottish shale oil industry, is of the opinion that while acute reactions
to paraffin are not affected ty attention to cleanliness, that chronic changes
such as erythematous dermatitis (syn. 'shagreen skin') are lessened in
 incidence an? sevérityo Sugiura et al (1956) quote some wark as yet un-
putlished (by‘W.E, Smifh - L,Orris) which shows that the'development of
tumours in mice, painted with a careinogenic oil, can be;greatly slowed by
waghing with soap and water after each annlication. Further delay or

complete otviation ecan ke attained by treating the skin with certain rarrier
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creams prior to each anplication of the oil,‘provided that washing is done

within 3 hours after the oil is apnlied.

| Ryle & Russell (1947) were able to show a statistical association
between the Standardized Mortality Ratio (S.M.R.) from skin cancer and the
relative cleanliness or dirtiness of certain occupations. While there is a
social class fall in S,M,R, from Class I to Class V, their conclusion gfter
examining the figures for wives, is that there is also an occupational factor
in the causation of skin cancer aﬁd that the oecupational factor is the more
important of the two., This occupational factor may, however, be influenced

by personal cleanliness, or the lack of clesnliners.

L. Social class
It has been shown by Ryle & Russell (1947), using figures putlished

by the Registrar General, thét there is a corrslation retween mortality from
skin cancer and gsocial gtatus for males and females in the age group 20-65;
The correlation is more marked in the case of wives - and™ould seemingly rule
ouy%he possible influence of a purely occupational causation®., In the case
of the males, where the correlation was not so marked, occupational and environ-—
mental factors were thought to "o J:.nvolved° In order to try to disentangle
these two factors, the workers were classified into those having'clean and
dirty jors. Reference is made to this akove under section 3 'Personal hatits?,

. It has also “een shown ty Stocks (1938) that cancer (all sites)
shows a soeclal (radient from Classes I and.II,up»to Class V. The following
takle is reproduced fro&.Stock'e paver, and is rased on figures from the

Registrar Generals Decennial Supplement for the years 1022-1932.
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Cancer (all sites), S.M,R. at ages 35-65,

Social Class I&II IIT v v

 Males | 91 99 1R 1Y,
Married women . = 97 102 95 105 -

5. Higtory or Pregence of Previous Lesion or Disease at Site of Cancer.

In many cases of cutaneous cancer which have been reported, there
is a hisgtory of previous disease or injury, or there may be present some
disease or injury scar at the site of the lesion, Broders (1921) found in
the case of squamous cell epithelioma that 51.17/ were preceded *y a "mols,
wart, pimple, scal, ulecer, leukoplakia, crack, wen, tlister or lump®, A
higstory of injury was present in 23.827 of these cases. In basal cell cancers
Broders (1919) found that 37.1% were preceded y one of the lesione as listed
akove and by a history of injury in 9.37 of cases.

Taflor et al. (1941) found a "precancerous lesion® in 45% of their
cases of enidermoid cancer of the extremities, With regard to predisposing
factors, Smithers (1946) is of the opinion that ®all primary skin tumours
probably arise in tissue damasged by some kind of irritation®. Amongst the
irritants are the chemical and physical agents mentioned.above and the pre-
cancerous lesions which will be mentionea below, of which some may te related
to occupation., The following list of previcus lesions or disease associated
with the skin cancer is talen from man& gources, but owes much %o the reviews
of Willis (1950), Mackee & Gipollaro (1937), and to the monograph by Combes

(1954).

(a) Cancer associated with scars. Henry (1950)and Mackee & Cipollaro

(1937) call attention to the frequency with which turn scars are followed by

skin cancer and quote the 2,000 cases reported by Neve (1923) of cancer due
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to the carrying of portable fire ragkets in Kashmir. There is some doubt

whether these cancers should te included under the heading 'radiant heat!
or 'scar!, Schreck (1941) in a review of cutaneous cancer showed that 18%
of tumours of the scalp, trunk, legs and arms developed in scars resulting
from injury, burns, lacerations, operations and ulceration, and that 2,8%
- of all the tumours occurred in scars. In contrast 0.7 (3 cases) of 443 -
tumours of other sites oceurred in scars., In Broderg (1921) series of
eﬁitheliomata, there was a history of bturning in 24% of the cases. The
origin of ecertain burns snd scars may tre occupational,
(k) Cancer associated with chronic nleers and fistulde
Examples of this are:=
i) Cancer of wvaricose ulcers
ii) Cancer of other chronic ulcers, variously caused
iii) Cancer of osteomyelitis sinuses
iv) Cancer of other chronic sinuses, variously caused
It is probatle that few of the above will be occupationally caused
without the pre-existing disease being clesrly shown to be occupational in
origin,
(c) Cancer agsociated yith skin abnorpalities

1. Congenital skin abnormalities

i)} Naevi
ii) Defects at muco-cutaneous jumetions
iii) Defects at lines of skin fusion,
11. Other skin almormalities
i) Cancer of sebaceous cysts

ii) Cancer of cutaneous horns
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iii) Cancer of keratoses - a) senile keratoses

b) seborrhoeic keratoses
c) arsenical Reratoaes
iv) Cancer following cutanecus atrophy - of the type with
glistening patches and keratoses {'shagreen skin'). The
occupation of the person may suggest contact with a kmown
carcinogen in such cases.

v) Cancer associated with papillomatosis,

(d) Cancer associated with skin digeases

i) TIupus vulgaris
ii) Lupus erythematosig
iii) Psoriasis
iv) ILeukoplakia (luetic or non lueﬁic in origin)
v) Syphilis |
vi) ZXeroderma pigmentosum. Sunlight exposure in.persons suf fering
from this disease accelerates the existing tendency in the disease
towards the production of epitheliomata. Most sufferers from this
disease die at an early age due to the formation of skin cancer.
vii) Any chronic inflamatory dermatosis
viii) Newrofibromatosis (von Recklinghausen's disease)
ix) Ieucoderma )
x) Melanoderma g or any'combination of these three comditions
xi) Seleroderma %

It should te mentioned that many of the above skin diseases are

or were treated by arsenic, It is not possible to separate in many cases

the causative roles of the disease and the arsenic in the subsequent pro-

duction of a skin cancer,
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{e) Skin cancer at_muco cutaneous areag asgocisted with speecial disease
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of these areas.
i) Erythroplasia, This condition attacks orificial mucous membranes
and is always followed by cancer,
ii) Leukoplakia vulvae and kraurosis may lead to cancer which involves
the adjacent skin, o

(£) Cancer associated with the excretion of earcinogenic sukstances by

gsebaceous glands, or in sweat.

This remains a theoretical possibility, in view of the difficulty
of proof.

6. Raclal differences, includine skin piementation,

It is protable that the question of racial differences in the in-
cidence of skin cancer is dve in part to differences in the pigmentation of
the skin, Combes (1954) is of the opinion that pigmentation seems to afford
“gore degree of protection against the cafcinogenic effects of solar radiationm,
epitheliomata being eight times as common in tlonds as bruniyé; and statist-
ics show in those races with more highly pigmented skin a lower incidence of
cutaneous cancer. Negroes rarely are afflicted with cutaneocus cancer, and
natives of the tropics enjoy similar benefits. The highest incidence is in
the Scandinavians and Dutchj; the Zulus having the lowest."

It is well known in exverimental animals that certain strains
develop cancers of a particular location with ease and that other straines are
very resistent to the development of cancer., In man, Peller (1948) in U.S.
shoved that the ratio of deaths from cancer of the skin is

White men : Coloured men - 5,1 : 1
White women: Coloured women = 2,7 ¢ 1

Hemiiton & Hardy (1940} quote statistics of the Metropolitan Life Insurance
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Company which show that the standardized death rate from skin cancer in white

‘males is about three and a half times that for coloured males,
Dorn (1954) in deseribing the results of a two year survey by the

Netional Institute of Cancer (of U,S.) showed that negroes had a low ine
cidence of gkin cancer and a high incidence of genital cancer corpares with
the ﬁhite population, The racial difference in the inecidence of skin ecancer
was greatest for the exposed areas; in fact, the risk of skin cancer in these
parts is fifteen times ag great in whites as in the coloured population,

Ward and Gunther (1954). working in Australia concluded that racial
differences existed in the incidence of skin cancer and that persons of
British descent (i.e, most Australians) were more susceptible to skin eancer
than persons of Scandinavian or N. Germen ancestry. They quote the average
"~ age of skin eancer patients

a) Born in Australia - 61
b) Born elsewhere - 71

In the latter category, the average length of stay in Australia was 4/ years.
The effects of a higher incidence of sunlight at an earlier age are not,
however, taken into account ry Ward & Gunther and the remarks atove in the
section on sunlipght, where it has been shown that stimrlation by sunlight at
an early age is mofe effective in producing skin eancers, may te sufficient
to explain the difference in incidence in the two groups without *ringing
racial factors into the discussion.
7. Location of lesions

Certain sites in the body show a tendency to develop cancer,
although the cancer producing stimulus may be applied generally - e.g, the
serotum is particularly affected in chimey sweepers whose whole skin may

te covered with soot, snd in mule spinnevrs whose thichs and lower abdomen
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may be equally sprayed ty the spinﬂlé oil. In animals, Sulzberger (1948)
- has shoun that although a mouse's whole back mavy te evenly tarred, that only
‘cortain gpots will develop cancers.,

The higher incidence of scrotal neoplasms is generally explained
in terms of the scrotal rugae, This leals to less efficient cleansing and
more prolonged contact of the carcinogen with the skin. In the case of the
mouse’s backs, no explanation has been offered for this ohservation.,

Pullinger (1945) was able %o localize tumours by wounding.

Kennaway (1925) in a Aigcusgion of the Anatomic Distribution of
Occupational Cancers, shows that soot cancers tend to be localized in the
gerotum, that ?itch cancers tend to ocenr mainly in the head and neck and
especially on the cheek, lip and eyelid. For a farther discussion of the
distribution of occupational cencer, the reader is referred to Part IIT of
this work, under 'Diagnosis of Occupational Skin Cencer', Section vii, site
of the cancer,.

%. Sex incidence

In his review of squamous cell enithelioma of the skin, Broders
(1921) showed that the incidence ratio of male : fewale was 4 3 1, and in
the case of btasal cell cancer (Broders 1919) was 1.6 : 1. Mackee & Cipollaro
(1937) found thst "only about 307 of all cutanecus cancers occur in the
ferale®t,

In a review of epidermold cancer of the extremities, Taylor et al,
(1341) found a ratio of 1,96 male : 1 fepale.The Comparative Mortality Index
for skin cancer is falling at very nearly the same rate in males ag in
ferales (vide Annual Report of the Ministry of Health 1952) 1933 - 1,104
1938 - 1,00, 1952 - 0,60 - all malignant neoplasms show a rise in males
195!

ny

- 1.20, and a slight fall in females 1952 - 0,90,
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Scmerford (1930) in a study of 57 cases of squamous cell cancers

found more male than female cases in the proportion 3 : 2.
8. QOccupation

From the time of Bernandini Ramazzini's work De Morbis Artificum
which was published in 1700, the effect of occupation on health has been ine
ereasingly studied and reference has already Leen made to the first des~
eription of occupational cutaneous cancer bty Percival Pott in 1775, It may

appear obvious, but is perhaps worth stating that the effect of occupation

is_to bring the pergson into constant contact with a particular type of en-
vironment. This environment may be peculiar to one sort of work or may be
shared with other occupations, The interaction between the individual and the
environment will depend on the nature of the individual and the character of
the environment, and in certain circumstences may contribute to the production
of cutaneous eancer. The occurrence of gkin cancer in an individual may in
certain circumstances guggest that there are environmental noxa which bear
a causal relationship to the cancer production. In this way, 1t may he
possitle to proceed from the individuval - or from a number of individuals ~ to
the environment and tovidentify possitle carcinogenic factors., Many environ~
wental cccupational factors which can cause disease have teen identlified in
this way, htut it is posgitle that more may he discovered ty trylng to assess
in detail the environment of individuals who are found to he suffering from
primary sl'in cancers of the epidermoid type.

Alternatively, more occupations ray be found in which there i a
high incidence of skin cancer arising out of already known cancer producing
substances. |

The method of study adopted by Henry (1947 and 1950) in hie

authoritative work on the sutject of cutaneous cancers, has *een %o work
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hackwards fror Agath cevitificates and fror cases of skin cancer which were

notified to H.V¥. Chief Inspector of Factories, to occupation, i.e. all
persons whose death has bteen due to skin cancer or are notified are then class-
ifieq with respect to oceunation., The conclusions from this work have shown
a high incidence of cancer in particular occupations and low incidences in
others, with many intermediate grades. However, there is one major dis-
advantage in the death certificate method of checking occupations - the
patient is dead and camnot give details. This may, in some cases lead to
occﬁpational catepories teing allotted wrongly —rparticularly in the 'end
occupationt types of work, such as watchman. Henry himself is careful to
point out thie limitation, and attention is here drawn to it in order to

point out that stens have ‘een taken in this survey to try to eliminate such
errors by listing, for each person their exact work and the duration for which
they did any psrticular jot. This full oceupational history is taken so that
the significance of each part of the individuals occupation at different
- times in his life is taken into accomnt in arriving at a final 'loading'! of
occupaﬁidh.with reiation,to skin éancef; ‘ |

It has Teen demonstrated by Hemrv (1946, 1947, 1950) and by

Cruikshank & Gourev1tch (1052) that occupatlon ig a major factor affecting

an individualt's likellhoo to develon skin cancer.

Dorn (1954) in a two yea survey’of all éancers in a population of
nearly 15 million, llVlng in. urban areas in U,S A,, found a total of 46,390 new
cancers., The incidence of skln.cancer’was 46% greater in males than in females
when the exposed areas wére considered’separately; tut for the covered
parts of the éﬁiﬁ it was the same in both sexes. This would suggest that the
higﬁéf:ééié incidence may be due £§venvironméntal factors, probably occupat-

“~

ional, rather than to some sex difference.
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Somerford (1930) in a gtatistical note on 57 cases of squamous cell

cancers; 14 of which arose out of pre-existing skin disease (11l of these

were lupus vulgaris, 3 lupus erythematosus and all 14 had been treated ty
¥-rays), concluded, in view of the site incidence (40 were on the face and
on the neck, ¢ on the limbs, 1 on the hody and 6 on the scrobtum) against
occupation as a cauge, "gince the face is the part of the hody least likely
to e krought into contact with irritating substances used in any occupation®,

Ag there is no means of identifying the 14 cases of pre-axisting
skin disease, which were all treated by x-rays (a known carcinogen) it ie
not possitle to separate cases ty areas., However, out of 57 casea, this 14
gould reasonatly tre Jdeducted, thue leaving 43 cages in which occupation may te
a factor. It is also protakle that the cases of scrotal cancer were not due
to x~-ray treatwent of luvus vulgaris or lunus erythemetosus.

The scrotum is a main site of occupational cancer, an? in my
opinion these six cases are likely to have had an ocoupational aetiologv (see
under giagnosig of ocdupational skin ecancer), Occunatlione ware clagsed
according to present occupation only, tut five of these men had pr@vi@ualy
worked in a mill, (? the ecrotal cancer cases), and 13 had handled tar or
mineral oil,

The conclusions by Somerford with regard to ocoupation heing sn
unlikely cause of at least some of the cancers, seere therefore to be against
sore of the facts in his incorplete and to my wind inconclusive investipatien,
"Of the four patients whe had the itumouvr on the arm, three were tar workers
an? the other a mulespinner®, This, 1o me, seems clearly to sgugpest ogoupation
as a cavse — toth ty gite of the cancer and Ly the nature of the suhstanes in

contact with the skin,
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10. Envirommental Factors, except occupation.

While occupational factors in adult life influence largely the
type of environment, there is a perlod nrior to adult life in which the home
eircumgtances figure 1afgely in determining the type of environment - the home
and housing environment, Henry (1950) in his monograph on 'Cutaneous Cancer
in Relation to Occupation' has this to say about hotties - "Lagtly, no searcher
after the truth should omit enquiries as to hobbles in addition to occupation,
a¢ in the case of a Airector of a railway, who died of a carcinoma of the hand
which, I was informed, he himself considered was due to manipulation of tarred
ropes on his luxurious yacht."

Such factors in childhood as general hypiene, diet, the average
cleanliness (or dirtiness) at which the skin was maintained, and the sort of
houging conditions can easily lead to conditions which anpear or persist in
adult 1ife, These factors may tend to inflysnce skin cancers - particularly
such things ag the total exposure to sﬁnlight (both Aduration and intensitvy),
the freguenecy of washing (which is often determined to some extent ty the

availatle facilities) and the type of skin clesnser vsed.
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ABTIOLOGY

ITT The Mechanism of Cancer Production

1. The Development of Skin Cancer.

2. Cocarcinogenesis

3. Tipme lLag. _ /

Aprendix, List of factors which can cause abndi'mal growth and

‘development.
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1. The Development of Skin Canger.

It is of importance with regard to the mechanism of cancer productim
to ascertain how the carcinogenic stimuli aet and to trace the biological
changes which result thus lea’ing to the final neoplastic transformationo
Willis (1953) says of the mode of origin of skin cancer in terms of cellular
pathology - "It is not denied that an established tumour grows in tulk by
cell proliferation in excess of that of the normal epidermis. What is %o be
ineisted on, however, is that a skin cancer in its early formative stage
arises move bty & general transformztion of pre-existing epidermis than by
cellular miltiplication, and that only after the formative field has all
suf fered neoplastic change does the tumour grow solely by multiplication.

The two processes, neoplastic transformation and proliferation, overlap,
the former predominates during the early genesis of the tumour, the latter
often being initially negligitle rut gradually taking an increasing, and
finally exclusive, part in the growth of the tumour".

Haddow (1947) in 2 review of the mode of action of carcinogens, shows
that most carcinogens are or can be growth inhibitors under certain circum-
stances, and quotes some of his earlier work, in which he showed that the
development of eancers might follow a long peried of growth repression
% ., it therefore seems that when the growth of a potentially variable
orgenism is continuously inhitited by a process which allows a sufficient
proportion ofbthe affected cells to survive, a relatively small numter may
undergo an ifreversikle change in their metatolic properties in virtue of
which they are then abtle to achieve active multiplicatioﬁ in an environment
which makes this difficult, or even impossitle, for their parent cell.®

This general principle was then applied to carcinogenic stimuli

1t o . 13 i
oas bLhere seems 1ittle doukt of a substantial correlation ketueen

Y
.[’t
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carcinogeniclty and growth-inhititory power, and it therefore seewred a real

poésihility, as in the case of x-rays and radium, that the mode of action of
cherical carcinogens might well be indirect, and that they could operate by
retardation of the growth of normal cells, the latter eventually reacting to
givé a new race of cells with an increased rate of fission. While the
correlation on which this view is based seems sufficiently strong to justify
it, undoubted excentions occur which, if they are not enough to invalidate
the hypothesis as a whole, indicate that we should regard it as a general
approxiration. Additional confidence in this view was, however, given by the
discovery first of all that various derivatives of L~aminostilbene possess
such inhititory properties par excellence, and only later that these compounds
are, in fact, endowed with carcinogenic properties of an exceptionally
interesting kind ~ an association which would seem to ke move than one of
chance alone.®

The importance of the atove is that a hint is given of the grigin
of cancer cells - i.e. as an adaptation process of normal cells to conditions
of impaired growth,

In a recent article, Smithers (1956), supports the view that inter-
ference with normal growth may lead to cancer., "The causes of cancer appear
as any of those many conditions which lead to the physiological isolation of
cells from their fellows in any corplicated orgenism. These multiple causes '
are seen to be in two main groupss those raising cell activity atove that of
its control and those lowering the controls. The first group contains most
of the irritant, inciting, carcinogenic factors, all those injurles which
demand repeated attempts at regeneration, recurrent local hormone stimulation,
and any of the intracellular éhanges which may increase cellular growth

potential, The second contains the pooriy understood process of ageing,
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those nervous and metabolic gradients which largely determine and maintain
our growth and form, perhaps some of the cancer-promoting agents which may
affect these local control mechanisms, an? the genersl hormone system of
diffueable control of homologous tissues and of tissues related in some common
function throughout the body."

Sulzherger (194s) points out that many chemical carcinogens which
act on the skin are also ~roducers of allergic eczematous hypersensitivity.
This reseptlance ray *e due td the growth inhitition properties ag polnted out
b~ Haddow, or my te due to other factors. There Joes however appear to te,
in the opinion of Swlzterger, many resertlances tetween the basic processes
of carcinopenesis and the production of allergy.

Schrgdinger {1944) in a short book devoted to quantum theory in
relation to biology and genetics, suggested that mutations may be due to quantum
Jomps in the gene molecule. The high stability of the mrtetion in subsequent
transrission or of the cancer cell in producing only cancer cells suggests
that when the change has teen established that there is no longer any need
for the continued presence of the agent which produced the change, As in the
case of mutations, so in the case of cancer cells it may be a_change in energy
devel which produces the change from normal to cancer cell, The following

ficure (after SchrBdinger) shows the concept in granhie form.
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IgDEGREE OF
DIFFERENTIATION)

Fig. 1
Probable energy-barrier (X) in the transition from the

normal to the malignant state. A = Minimum energy required
to effect the change I (normal) II (malignant).

Haddow (194-7) in a review of the mode of action of chemical carcin-
ogens says of this theory ndn interpretation along these lines (change in
energy level) has almost certainly a close connection with other features in
the mode of action of carcinogens? for instance* recent work on the metab-
olism of 3?4*benzpyrene hints that it is not the hydrocarbon itself, or even
one of its metabolites, which is the proximate carcinogenic agent, but
rather the energy released during the transformation from one metabolite
to another. Here, too, may possibly lie the true significance of the alleged-
ly characteristic electronic properties of the carcinogenic molecule.
Finally, it may.provide a link between the carcinogenic action of x-rays,
gammm rays, ultra-violet radiation and chemical compounds, in that all these
agents may be sources or' carriers of energy in such a form as can readily
interfere with the normal growth of the cell.ll

Peacock (1954-) in a discussion of carcinogenesis, concludes that

"for an effect to te produced, some work muat be done, and whatever the
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mechanism involved, there must te some transfer of energy tetween the carcin-

ogenic molecule and the cell that is in the course of being converted ffom a
norral to a malignant cell. The chemical and physical carcinogens show this
in common, and although they initiate the process they certainly cannot te
carried along from one cancer cell to the next in series.t ,

The maintenance of the chéraeteristics of the cancer cell is prob;bly
due to mutation - ahd most earcinogenic agents are known to te mutagenic
agents, as tested on simpler organisms.

In terms of cell physiology, Warburg (1956) believes that cancer
cells arise from normal cells by irreversiltle damage to respiration, This
damage to cell respiration mav te produced *y a variety of agents: oxygen
deprivation, cell respiratory poisons and damege to the mitochondria (which are
believed to control cell respiration), by x-rays or carcinogenic hydrocarbbns,
Once the damage %o nérmal cell rvespiration has been done, Warturg believes
that it is only a matter of time until celi regpiration turns from aeropic
respiration to glycolysis. "In the struggle for existence by injured cells,
some die for lack of energy, while others replace the lost energy of respir-
ation by glycolyéis. Owing o the morphological inferiority of the energy of
glycolysis, the highly differentiated cells are transformed into undifferent-
iated cellé of uncontrolled growth.™

It is possible that the above theory, which has a strong foundation
in cell physioiogy may knit together some of the unexplained ends of how
different cercinogens act, and Haddow's theofy of interference with normel
grdwth may in fact be interference with normal respiration.

R. Coearcinopenesig

The acceptance of the experimental findings and the theory of co-

carcinogens leads to implications of the greatest moment with regard to
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prevention of “Industrially" caused skin neoplasms, It has been shown that

one application of a careinogen (or initiator) is sufficient to produce a skin
ACahcer, provided that a non-carcinogénic stimulus, the cocarcinogen (or
~proﬁoter) is afterwards applied for a sufficient perio’, The subsequent
tumour incidence is also dependant o the con_ceﬁtration of the carcinogen. The
following quotations from original work Ey Berentlum & Schreck (1947 & 1949)
butline_the concepts and experimental findings regarding cocarcinogenesis,
NThe initial change is evidently a specific process (since it is induced by
carcinogens but not by croton oil or other irritants); it is also an irrevefs— '
itle process (since its effect can te éuantitatively demonstrated after as
long an interval as 20 weeks); and it is a very rapid process - poséiblyAeven
an instantaneous reaction (since a single apvnlication of a carcinogen is
sufficient to initiate the process in a large proportion of the treated
animalg). In contract to this. the process involved in the subsequent appear-
ance of the visikle wart has a very different mechanisms it is not an in-
stanteneous process (gince repeated treatment with the eroton oil, of any
alternative apent, is required to bring it about); it is not specific (since
croton oil, and to a lesser degree, other irritants and wound healing, can
éroduce the effect) and it is not irreversible, at least not in its eariy
developmental stages.®

"The latent period is dependent on the efficacy of the promoting
action. The initiating process is a sudden and irreversiblé change in a
small minority of cellé in the trested area - i.e, the profuction of 'latent
tumour cells!. The concentration of the single application of the carcinogen
was the determining factor in the number of tumours induced, Using 9,10—

dimethyl 1,2-tenzanthracene in liquid paraffin, and expressing concentration
ratios 1 : 3 : 9 : 27, tumour yields (in mice) were 1 : 6.6 12,4 3 26.5
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The average latent periods of these groups were l4.4, 12,1, 10,6 and 11.8

weeks, Not only was there an increase in tumour bearing animals with increase
in concentration of the initiator, but the number of tumours in each tumour
'bearing animal incressed from an average of 1.1 in the lowest cocentration
to 319 in the hiphest,®
In order to assess the potency of any carcinogen, two factors must
; ke éonsidered ~ the initiating action and the promoting action, The minimal
é dose response is a measure of the initiating action and the average latent
: period is a measure of the promoting action. Any one substance may act both
as an initiator and as a promoter - and its action can te sgenarated in the
above way into the two components.
Pullinger (1945) wac able to increase tumour incidence three times
by chronic irritation - i.e. a promoting action. _
The importance of the conclusion that a_gingle application of a
vearcinogen is all that is required to produce a subsequent cancer, provided

that a non gpecific stimulus is subsequently applied need hardly te stressed.

Industrial cancer prevention programmes have teen designed mainly along the

lines of prevention of prolonged contact, or have been designed to minimize

contact with the sukstance thought to te carcinogenic - i.e, they have been

¥

directed against the promoting (cocarcinogenic) action of the carcinogen.

However, this is tound to fail in its objective of preventing all cancers
as long as any single contact with a carcinogen is allowed - non specifiec
stimuli only heing required sutsequently in order to produce tumours. The
arsolute avoidance of contact with any sutstance which is known to ke carcin-
openic may seem in vwractice a Utopian concept - tut short of abgolute avoid-

ance of contact, it seems likely that industrially caused cancers will con-

tinue to arise. All efforts should therefors ke made to avoid absolutely
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contact with offendine substances, and not ag in the past, towards minimiz-

ing contact.
A farther difficulty in_this comection is the sorting out of stimuli

into initiators - exposure to which must ke avoided absolutely, and promoters -

exposure to which should be avoided, btut may be minimized, The precancer-

ous lesions which are listed atove will probably fall mainly in the class of

promoters = but it ﬁould e unwise to suggeat that in all cases there was no

initiating action., Skin cleanliness, washing hakite and social class, which

are listed atove as factors in the field of the person relating to astiology

of skin cancer are protatly measures of promofing rather than initiating action,
The field of cancer prevention in inéﬁéfry is therefore seen to be

much wider than attention &irecﬁed‘to the carcinogenic suhstance, unless

contact with this sutstance is avoided akgolutely. Failing atsolute avoidance,

no sourece of posgitle irritation must te overlooked, Efforts must therefore

be Adirected to the cutting down of non-specific irritation.




- 39-

The graph below which is reproduced from Henry’s review of cutan-
eous cancer in industry (Henry 1947) shows that pitch* tar and tarry products

have a better promoting action than shale and mineral oils, in view of the

1

shorter time lag between exposure and tumour production.

GRAPH 2. TIME ELAPSING FROM ONSET OF EMPLOY-

MENT TO MANIFESTATION OF A CUTANEOUS

PAPILLOMA OR EPITHELIOMA IN 1,335 PERSONS IN

CONTACT WITH PITCH, TAR, OR TAR-PRODUCTS

COMPARED WITH 1,719 IN CONTACT WITH SHALE
OIL, OR MINERAL OIL

= shale oil and mineral oil
-+—— = pitch, tar and tar products
Abscissae = time in years

Ordinates = number of cases



L wbOm
Henry estimates the average latent period for shale and mineral oil to te

50 - 60 years, and for pitch and tar to be 25 years.

There is one reference to a carcinora which appeared just inside
the left vestiktule of the nose (it is not stated whether on skin or mucous
memtrane, or at the junction) following a single application of a refriger-
ated ammonia~oil mixture, This case has teen most carefully documented and
reported and the appearance of the enithelioma (confirmed bty biopsy) was
within six months of aoplication of an ammonia-oil mixture, The opinion
of the authors (Shimkin M,B,, et al (1954)) is that there was 8 causal connect-
ion between the two events. Another case where there is a possitle irmediate

aconnection tetween recent injury® and the avpearance of an epithelioma is

§

‘cited by Kotin & Kohler (1953). A petroleum worker cut the dorsum of his hand
énd sustained a severe tlow on the slowly healing wound. One month later an
epithelioma appeared at the site of injury. In “oth of the above cases, the

authors aseribe the role of 'promoter' (ecocarcinogen) to the recent event -

i.e. to the splash with refrigerated ammonia-oil mixture and to the trauma.

¥ See Part II, Cases M23, M2/ and F4, for farther examnles of recent injury,
followed bty epitheliomata. The time interval in these cases tretween the
onset of the trauma and the appearance of the tumour was in each case
tetween 3 and 6 weeks after injury. This correlates well with the time in
Kotin & Xohler's case,
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That there is a certain irreducitle minimum time from the applicat-
-ion of the carcinogen until the time of the appearance of tumours, no matter
how gtrong the solution, how susceptible the animal and so on, has been shown
bty Sulzterger (1948). Using a single carcinogen without any other kind of
stirulation, carcinogenic or non-carcinogenic, it is ﬁossible that the time
lag is a measure of the promoting action of that substance - the initiating
action taking place in a very short time following the first abplication.

It is well known that different substances produce different time~lage.




woyPem

The following scheme,“after Bergel (1954) shows the possible
primaryﬁcausative agents and factors of abnormal growth and development. In
eaféind@eneéis a few of these factors are initiators - and wany more are
likely to be promoters. The importance of this list lies in the fact
(which is referred to in detail above) that there is a substantial correlat-
ion btetween carcinogenicity and growth inhibitory power. Many of the agents
ﬁhich are in the list below are growth inhibitors, ©Some others are growth
'prométers, deficiency of which leads to failure of growth, This list should

be compared with the next list of carcinogens.

S




- Pogsgible Primary Causative Agents and Factors of Abnormal Growth and Development

P s N
Mechanical Paysical Chemical Biochemical Phyglo~ -\ tics1  Liral-
\\A = \// = == logical Parasitical
Injury Excessive Heat Miscellaneous Hormone or enzyme- Pregnancy Genes Rubella,
MMM a8 uwmﬁmm Cold substances imbalance Exercise carrying et6.
use P Cytotoxic and (thyroxine, sex- abnormal Wornmg,
Burns Radiation  muitagenic hormones, characters., etc.
Loss of T, compounds corticoids) Loss of
one part of a Ultra- § x-rays (for Vitamin genes caus~
" double orgen violet example, deficiencies ing ab-
. : i { nitrogen (A and B vitaming normal
Pressure Gamwa-rays  mugtards and or co-enzyme cellular
, others) deficiencies) anabolism
Friction _ Carcinogenic Starvation or
. . compounds Lack or excess of - catabolism
\ Frritation Antibioties  oxygen or |
AT , abnormal
N .
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duplication
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Boyland (1952) in a review of the mechanism of carcinogenesis

prepered a list of known and proved carcinogenic agents, which is re-
‘produced telow, This list is especially valuatle as it introduces order
and system into the chemical ecarcinogens by grouping them, This list

should bte compared with that atove,




_Qg_;-_gj:ndgenig. Agentse~
1. Physical ' Cellophane™
Local Cold (CO, snow)
X-Rays & Ionizing radiations

2. Inorganie Nickel
Ne, H As 03
Be Cl,
in 012
3. | Aliphatic (a) , Nitrogen Mustards \
o aCiia=C1 ’
' | “NCHp-CHy-C1
(b) Diepoxides
(Butadiene diepoxide) g cgz
N0’ 2
| (c) Ethylene imines
’ (@) Dimesyl Glycols
(e) ‘ Urethane
4. Aromatie (a) Hydrocarbons
(b) Héterocyclice
(e) Amines '

# Many plastic films such as cellophane, polyethylene and others produce
malignant tumours when implanted under the skin of rats. If small holes
are punched in the films, no tumours result, The significance of these

observatians is unknown.
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Garcinogenic aromatic amines

< Q0w
: - B Naphthylamine - -
R Py Y UGN |

 Active where rt or R2 = GHB

and X ig H=N- as in aminoazobenzene
X ig ~CH=0H- ag in aminostilbene
or X is a gingle bond as in amino diphenyl

111 rlR% O:Y:@
Active when Y is absent as in aminodiphenyl
Active where Y ig -CHp- as in .aminofluorene

g B ®w ou 0. ® % gminodibenzfurane
3 g % % 8. ® ¥ aminodibenzthiophene _
® Bo® B .80. % % gminoditenzthiophene oxide

IV Aromatic Bis (B - Halogenoethyl) amines

&80 K=l (CHGHC1),

For g full 1list of all compounds which have been tested for carcinogenic

————

activity, the reader should comsult the valuable synopsis prepared by

Hertwell, J.L. (1951).
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PRESENT INVGSTIGATION

Selectiomn of cases

Case Histories




The case histories and tables constructed therefrom
of patients (fulfilling the necessary criteria) who .

have squamous cancer of the skin,

e
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PART II

Selection of Cases
It bas bteen shown by Henry (1950), Seott (1923), and by Combes
(1954) that cases of skin cancer in which there is a known occupational
factor in the aetiology, have fallen almost exclusively into the class of a
gquamous cell epithelioma and not rodent ulcer (basal cell cancer),
For this reason, the present investigation has been confined to
squamous cell cancers.
| With the kind permission and co-operation of Dr.A,G.C.Taylor,
Dr,T.K.Morgan and memters of their staff, in the Radiotherapy Department of
the Royal South Hants Hospital, I have been informed of all cases of squamous
epithelioma of the skin which come to their notice, and are subject to the
following conditionssw
1. The diagnosis of squamous epithelioma is based upon the miero..
scopic appearances of the lesion, either following biopsy or in a
surgically excised lesion. A clinical diagnosis is not accepted.
2. The tumour is a primary one of thé sking it is not a secondary
deposit from elsewhere,
3. Thé patient lives within a radius of approximately 30 miles from
Southampton and on the mainland, (This excludes the Isle of Wight,
The amount of time which would have to be speat in travelling in
order to see cases outside of the above area excluded such cases).
4. Cancers of areas which are not cutaneous but muco-cutaneoﬁs such as
the lip and vulva are excluded - i.e, all orificial cancers aré
excluded.
5. All cases of skin cancer known to have been produced by radio-

therapy are exeluded.,




Y
The distribution of such cancers will te dependant on the area which has

been irradiated; and this area in twmn will depend on the location of the
disease for which the radiotherapy is being given. No element of uncertainty
exists in the aetiology of such cases and the localization of the cancer is

fortuitous and will probably not be related to envirommental factors.
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Cage Histories
The findings are presented in each case under the following

headingss ~

General

Housing

Occupation (with.table)
. Family history

History of lesion

Microscopic appearances

Condition of sgkin

Discussion : .
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tale, Date of Birth 30.5,83.  Apo at lesion 65 | M10.
General

This patient has been a sufferer from eczema since; 1940 - and his
lesion appeared in 1947. He is a rather tense type, who probably worries
:Ga_ lot abéu‘t his skin but tries hard to conceal his worry,
Housing
| | The patient has always lived in reasonable houses with no over-
cf‘ouzding,, Senitation was indoors, hot water was easily provided and a bath
was provided, He has lived for equal periods in town, suburb and countr
as a child in Winchester,
'chu;gation

A1l his life he has worked for W.H, Smith in the station news
and bookstalls., He started as a delivery boy and soon became a counter
server in the stall, He rose gradually, serving in larger establishments
mtil he became manager of the bookstalls in Southampton Central Station.
Hls work was exposed to cold tut not to rain except in the very early years as
a deliverer of papers. The work was reasonably clean ~ he had to handle
bundles of newspapers, etc. and comage - but apert from this, and the

general dust of a railway station, he was not exposed to any particular

hazard.
E@}z History

There is no family history of eancer or of skin trouble, His
mother suffered from agthma, and this may account in part for the chromic
recéema from which the patient suffers.

Hsfory of Iesion ‘
A Smail spot appeared in the left cheek, high up, under the eye,

not in the eyelid, in 1947. It had been present for about two months and
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was noted to have a warty top. At this time, he was attending the Skin
Department of a local hospital on account of eczema and he showed this
'.éo’ndi‘ti'on to the doctor.

Since the age of 21, the patient has worn spectacles. For many
years, these were pince-nez type and these spectacles, he thinks, sat on
tho cheelt at the point of the lesion, His present spectacles, which he has
had for ten years approximately prior to the appearance of the lesion, do
not sit down on this part of the cheek, |

lfx:icrosco;gie appearances (following excision)

| The appearances are those of a squamous cancer which is highly
‘di:f“ferentiated and does not show much infiltratién.
Condition of skin |

Up until 1940, the patient had a perfectly normal skin. At this
timé, Southampton Central Station was badly bombed and nothing was left of
the three bookstalls of which the patient was then menager. One week latery
the first sign of the chronic eczema fi'om which the patient has suffered
since had appeared, At this time, he developed lesions in the perianal
region and in the groin and on the abdomen under a truss which he wore to
control a hernia, The condition at this time became so bad that he had to
give up work and enter hospital for inpatient treatment. The very sudden
loss of these bookstalls must have represented a gerious threat to the
patientis livelihood - and the ermoticnal significance of this need hardly be
stressed, The very rapid onset of eczema which followed would seem to be —

connected with the emotional strain referred to above. The hospital record

at this time is, unfortunately, not available - but the diagnosis in 1944

1s "seborrhoeic eczema®.
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Digeussion : : » /

This case would suggest that the patient's cancer was secondary
to.the chronic.eczema from which he Sl;ffered. At no time in the treatment
of the cczema was tar used, nor indeed any known carcinogen. Treatment
was for the most part with bland lotions and emollients.

As a localizing factor, the wearing of spectacles probably had
some bearing. Case No, F8 slso showed a cancer at the point of contact of
sﬁectacle fraxﬁeé - 1.0, localization at a source of cbronié: (non gpecific).
irritation. |

A schematic sequence of events with regard to the aetiology of
- this case would he as follows:-

Allergic family backgrotm_z;—'

Tense personality

Gross e\gotional shock

};clz/ute eczens. }N-'cm gspecific chrenic
K : irritation of spectacle

C'E'{ronic eczema, frame on cheek
. : +

Epithe.lio‘ga of cheek




Age at which patient starteq work: 14

Work or Job Title

Paper delivery wn%//

Newspaper and book-~

gseller,

Ménager of several

. h“\

news stands

: \
News stand Supervison

OCCUPATION

M0

Duration Description of process, hazards, etc,
53 yrs. Worked for W.H., Smith & Sons

B

e b i

e mi e Al S e e

Name and description of all
materials in contact with
the gkin,

A R P A s e 3 e ]
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Yale, Date of Birth 18,9,86, Age at lesion 61 ML

General

The patient is the son of a éea captain and in his early years
lived in seaport towns. When he was four and until he left school, he gpent
all of his holidays at sea with his fatheris boat, which carried dry cargo
around the coast of England and occasionally went to the Mediterranean.

His time on the ships was spent mainly on deck. At the age of 20, the
patient went to U.S.A. and spent twelve years there, mainly in California
and Nevada. (Aged 20-32). The climate of these two States tends to te very
hot.

On his return to the UK, (aged 32) he has lived in a country
village in the New Forest.

Housing

Up till the age of 15, the patient lived in various houses in sea~
port towns, There was no overcrowding in any of the houses., Sanitation was
‘in all cases outdoors, there was no bath in any of the houses; hot water was
not easily provided, but water was piped to each house, On beard ship, where
the patient spent his holidays, the washing facilities were poor.

Tt will therefore te seen that up to this age, the environmental
conditions were against ease of maintaining personal cleanliness. However,
the patient's father taught him that "cleanliness was next to Godliness" and
enforced this. The patients personal cleanliness when seen seemed to show
that this lesson had teen learned, Fastidious perscnal cleanliness did seem
to be a habit with the patient, as horne out by his present appearance.
Occupation

This patient has been a woodworker all his life. In his early

years as an apprentice shipuright and as a coffin maker he had contact with
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piteh, though the contact was not.prolonged. He estimates that 504 of his
working life has been speni outdoors.,

Hig hobby is gardening and he occasionally does some woodwork as a
hobby.
Pamily History

There is no family history of cancer or of skin disease,
Higtory of Tesion

In the spring of 1940 (when the patient was aged 54), a pimple or
boil was noted at the site of the lesion. This 'boil' was occasionally cutb
while shaving ahd btled on these occasions. The condition did not-alter much
in size, but in 1947 (patient aged 61), the iasiqn commenced weeping. On
3.11~479‘his hospital records deseribe an uleer, with raised edges on the Ieft
side of the neck 3.9 x 2.4 cme. |

Microscepic appearances

¥The structure is ehieflj‘that of a rodent ulcer, but there are
areas of cellular irregularity suggesting more malignancy ~ i.e. low grade
careinoma |
Qéﬁéizigg of Skin
| This wag seen in 1955 (aged 69). His skin is, for the most part,
pérfeetly“normal for his age. The exposed areas are suntanned; elasticity
is good, and thickness is normél, His unexposed skin is fair and ie neither
oily ner dry, On the forearms, a few telangiectases were seen. He has less,
hair on his gkin than average. Aromd the‘tips of the ears glight degener-

ative changes were noted - some thinning and glazing with small atrophic

white patches, There is no history of other skin disease.
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Digcugsion
The patient seeme¢ to have lead a normal sort of life as a wood-
worker, The main points of interest with regsrd to his cancer are;-
i) Although his early environment was relatively poor with regard
to cleanliness, hexéeems to have maintained himself in a good state
of cleanliness,
ii) There was a defihiﬁe exposure to piteh a% a young age (14-16)
and for some 5 years, éainly to vapours, thlercoffin making,
iii) He has worked in very sumny areas (California & Nevada) when aged
20=32 |
:iv) He has worked an‘estimaﬁed 50% of his life outdoors.,
v) Exposure to known carcinogens has been minimal apart from piteh and

.

sunlight. Wood was the only material handled for prolonged periods.




Age

at.xhich pabl

anth.gharied works

0CCUPATTION

14

Work or Job ewwwm

Duration

Description of process, hazards, ete.

{ i iphi .
unate-3ad. 128 e iRt ofept

in ¢

~ %he gkin

{ Apprentice

5 K A

Shipuright

Woodworker

Woodworker

Woodworker and
Designer

Teaching woodwork
Propelier maker

Woodworking

36

Sawing wood and general woodwork.
Cecasional caulking of ships (1/12 per yr
on this).

Making furniture, coffins, etc,

Making furniture, boxes, and doing
house carpentry. \ ‘

Doing occasional work with tools,
mainly employed on 'laying out?,

L

Making wooden propellers for seaplanes,

Carpentry, house joinery and furniture-
mking.

. Ocecasionally putty and

2

Pitch was used (hot) for
caulking

. Wood, nails, ete.

Wood

Aniwal glue

Pitch - this was used %o line
the joints of the coffins
though the patient did not
do much of this work himself
He did however smeoll the
fumes from the hot piteh for
a good part of his working

day.
Wood, etc.
Wood, ete,
Wood, ete.

Wood, etc.
glue
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Male. Date of Birth 30.3.97, Aee at lesion 49.

Geperal

The patient when seen in 1955 (aged 58) had suffered from four
lesions, one definitely malignant, three cliniecally malignant, which are given
below in synoptic formg-

1. Careinoma of lip, 22.9.44. Ffirst attended hospital, Six months
higstory of uleer of lower lip. Hard flat tumour of lower lip at
junction of left and middle thirds. Treated by radiotherapy. No_blopsy.
2. Epithelioma of yight hand., 6,11.47 first noted in hospital record.
Lesion first noted one year previously. Nodule over the middle meta~
carpal. Few small pectoral glands in axilla. Biopsy of hand lesion
#This must be considered an early squamous carcinoma, The cells are too
irregular for a benign tumour, though for the most part the basement
membrane is intact and no infiltration is seen.* A subsequent dissection
of the axilla {Aug, 1949) was carried out. No secondary deposits weré
noted,

3. Rodent Ulger left helix, 7.7.52. first noted in hospital record.

This lesion was noted at a routine follow-up visit. No biopsy. '
4. Epithelioma left hend. 4.1.54 First noted in hospital record.
This lesion was between lst and 2nd metacarpals and was noted at a
routine follow-up visit. No biopsy. |
It is on aceount of the second of these lesions that the patient
is included in this series. |

Housing
The patient bas lived all his life in the neighbourhood of Southampton

with the exception of a period of less then one year during the fir‘at world
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war, when he served in the Army,

He has never lived in a house with indoor sanitation, or with a
bath, and until the last four years has had no method of heating t;zater ‘easily,

As a ehild, he lived in a house of five rooms (living and bedrooms)
with nine people, three adulis and six children. After the age of fifteen,
there was plenty of room in'the houses in which he lived. When he was aged
4}, he was bombed out of one of his houses, and moved hack from a Southampton
suburb to a large village nearby in which he had spent the first twenty five
years of hisg life. |
Occupation
| The patient started work at the age of fourteen. He held a number
of jobs over a period of 7% years, and in these jobs he was in contact with a
variety of materials (see table). Following on this, he became a road-sweeper,
vorking for Southampton Corporation. He did roadsweeping for eighteen years,
a job which involves much dirt, is outside in all weathers, and has altered
in character over the yoars, In his early years in this job, roads were much
more dusty than now and horses were more common, lLater, roads were more often
of tar or asphalt, and horses became uncommon. During the last war he held
8 job for three years of filling, maintaining and plaeing out paraffin danger
lights ang lamps for shelters. This work was partly in and partly out of
doors., For the last eleven years he has been employed in laying tarmac and
laying paving stones., Tar spraying has been an occasional jpb. He estimates
that 407 of his job is in contact with tar, mainly in the form of a pebtle-
tar mixture for road making, and that 607 of the time is spent laying paving
Stones, Cement and sand are the principal materials used in this work,

The patient keeps quite a large garden as a hobby. He does not use.
inseeticides or chemical manures.
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F bory

Family His
| The ’pa’c.ient's father died at the age of 82 from a cancer of forearm,
which “erept up the arm and ate into a biob_d vegsel, The patient§s father
vas a "ehemical miller" and crushed bones, ete. There i3 no family history
of any disease and no other relative has died of cancer, The patient has
one brother and four sisters all alive and well. He bas two children aged

29 and 22 in good health,

History of lesion

The condition began as a slight seab, which was oceasionally knocked
off, There was no bleeding - a dry and secaly patch was left behind, After
an interval of about six months, a swelling appeared and this swelling pricked
"ag if gomething was inside®, The swelling apoeared on exactly the area on
which the scab began, He sought advice akout the swelling at about one year
after the first scab had appeared, On examination of his hand on 6,11.47, a
tender nodule was noted over the middle metacarpal, in its distal portion,
behind the head and slightly towards the radial side. Other skin changes were
noted (see below).,

Microseopis appearance (Surgical excision)

"This must be considered an early squamous carcinoma. The cells
are too irregular for a benign tumour though for the yiost part the bagement
membrane is intact and no infiltration is seen.®

| The patient noted that the skin of the hands end forearms was dry,
shiny, thinner and wrinkly (inelastie) about two or three years prior. to the
first appearance of the lesion. This came on gradually and in the winter his

skin tended to crack, The condition got worse and when seen he had the
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classical precancerous dermatosis of 'shagreen skin' on the forearms and

hands, His wnexposed skin is normal for his age. The hands show flat keratoses,
the largest of which is 2mms. in diameter, telangiectases, many cracks,

occaslonal areas of pesling not associated with keratoses and the whole skin

on the backs of the hands is dry and sealy, thin and shiny, egpecially over

the knuckles. The skin on the forearm is beginning to show the same changes,

but in an early not an advanced stage. The skin of the face and back of

neck also shows similar but mild'changes, the tips of the ears being mosi
affected.

Discussion

The patienttls father died of a cancer of the skin, A striking
feature of the ease is the number of cancers from which the patient has
suffered, In summary, the lesions have appeared as follows =

1. Carcinoma of lip aged 47 (Clinical diagnosis).
2., Changes of 'shagreen skin' noted ty the patient on backs of the
hands, It is probable that the condition was present for longer, as it
wag not mitil eracking was present, due to the inelasticity of the sgkin,
that the patient took note,
3. Epithelioma of back of right hand aged 50 (Microscopical diagnosis).
4. Rodent uleer tip of left helix aged 52 (Clinical diagnosis).
5. Epithelioma left hand aged 57 (Clinical diagnosis).

It appears possible that further malignant lesions may arise on the

backs of the hands and forearms, especially the hands, as the skinvcn ‘thege

8reas is typically precancerous in appearance,

Occupation is, in my opinion, a likely causal factor in these skin

changes, The patient's work has been almost always out of doors and fully
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exposed to the weather. The skin changes on the hands and tips of the ears
geem o indicate weather (and parﬁicularly sunlight) as a causal factor,
The rather dirtj nature of his occupation as a road sweeper in contact with
tar may algo have contributed. In the six years after ceasing to be a road
sweeper, he worked in contact with paraffin for three years and in contact
with tar, cement and sand for the last three.

Although in this case the aetiology of the cancer is probably a
result of the patient's occupatién, he would not be notified to H,M, Chief
Inspector of Factories as his work falls outside of the scope of factory
legislation,

The family history of skin cancer is possibly sccounted for by the
patient!s father's occupation. The site of this cancer (arm) would suggest
an envirenmental origin, but a familial tendency to skin cancer cannot be

s

ruled out,




Age at which patient started work:

QCCUPATION

Y

M2
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Name and momaﬁvﬁoﬂ of all

Work or Job Title Duration Description of process, hazards, ete. sﬂwgwmwm_ in contact with
e
Errand boy 3 - Grocerdes of all kinds
Grocers boy + -
Bakers roundgboy 2 - Bread
wwwmww,wﬁm\u..m Mate 5 Helping pipefitter. Red lead was usged Red lead, mineral oil.
for jointing and mineral oil to clean
pipe.
Storeman 4/12 In a Grocers wholesalers Groceries.
Baking and delivering + Flour and bread. (Was baking
bread bread only).
. Army Private 1 Infaniry 0il for rifle,
Plant Operator 8/12 Nitric acid was made in a pot and used |{Nitric acid. He was burned on
for guncotion., the »ight forearm by this
Cordite exploding and § 10/12 Cordit
burning
. Post Office Linesman X Putting in poles and putting wp lines Telegraph poles and lines
i 3 (? creosote on poles).
! Road Sweeper i 18 Sweeping street refuse, ete. into piles {Street dirt
{ 3 Was a msa,w% job in summer, a E,H.Jﬂ
§ mddy job in winter,
Lampman 3 Filling and maintaining and delivering jParaffin
paraffin oil burning denger lights.
Roadman 3 60% laying paving stones

40% Tarmac laying with pebble-tar
mixture, Occasional tar spraying,

Qmamwgm mmg.
Tar :
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Mele, Date of Birth 14,11.07, Ase at lesion 39, Ml5

General

This patient was brought up on farms under what were rather poor
housing conditions untii the age of fifteen, He has held a variety of un-
skilled jobs all his life. He is an epileptie, having suffered from this -
disease since infaney:. In childhood, he had one fit every two weeks, but

in the last fifteen years he has had only two fits., He takes phenobarbitone
. AN
gfe =%.d, and has done so for many years,

Until the patient was fifteen, his housing conditions were poor.
There was a slight degree of overcrowding, and washing facilities were bads
wa’cer‘ was not piped to the house, there was ﬁo bath and} no means of heating
vater easily, Sanitation was outdoors, OConditions improved slightly there~
aftér. He has not lived in crowded conditions since, tut there has never
been a bath or easy means of providing hot water in the houses in which he
has lived,
Qecuga"hicn

The patient has held a series of unskilled jobs all his 1ife. The
three main Jjobs he has held being cowman, stevedore and paint sprayer. Full:
details are given in the table.
Familx Higtory

There is no family history of skin disease or of cancer, and the
patient does not know of any relative who sﬁffers from epilepsy.
History of Lesion | | |

The lesion began as a ‘'wart! at the outer corner of the left eye.

There is no history of injury, and the skin in this area was perfectly normal
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prior to the development of the lesion. From the first sign of the wart

wtil the biopsy was three weeks,

Microscopic appearances showed 'marked growth of squamous epitheliomal,

Condition of Sk;;;_;

The patient has a good thickness skin, medium oily, elastic, and
medium dark in colour. There are no degenerative changes and his exposed
and unexposed skin are normal.
Discussien

No reasen can be suggested for the appearance of a cancer in this
patient's gkin. Henry (1950) has noted an association between people handling

animals and cancer, and this case may fall in that eategory.

i



OCCUPATION

Age at which patient started works 14

.15

Duration

Name and description of all

Work or Job Title .Deseription. of process, hazards, ete. Mmm.wmwwwwm_ in contact with-
Paper round 1

Millting cows, clesaning A Mainly as a cowmen

and some general farm

work

Stevedore 15 Skins, wool, copper.
Cowman 2 Had skin trouble for 1/12

Builders labourer $
Cowman and farm hand 6 Mainly as a couman

Laundry maintenance 1 Mainly builders labourer and handymsn

worker .

Paint spreying 5 - Cellulose and aluminium

paint,
White spirit.

avrscr,
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Male, Date of Birth 13.11.19, Agc at lesion 28. - M6
General

The patient, one of a family of seven, has lived all his life,
apart from war service, in a village on the edge of the New Forest, He joined
the Royal Artillery a+t the beginning of the war and was demobilized 6 years
later, having served most of his time afloat as a gumer in merchant ships
and for over half a year as a ginner~hand on a fleet oiler. On return to
civilian life he again lived in the same village, |
Housing

This has been rather poor, and at most times between birth and the
age of 20 there was an averagehof 8 persons living in a house with 3 bedrooms
and 1 living room., Sanitation was outdoors, there was no bath in the house,
although water was piped to the house and hot water was said to be provided
easily.

Secupation

The patient!s first job as a labourer in a tar distillery brought
him into contact with pitech, tar and bitumen, As a young lad he used to te
coverad in pitch and tar at the end of his day's work. Tar erythema has been
experienced many times (at least x 25) during the first 2 years in this job,

As a plasferer his skin wag in contact with lime, cement and sand
end proprietary quickset plasters, but his skin did not at any time show any
reaction, apart from a tendency to dryness, to these substances. |

In the Army, rifle oii and grevase were the only materials handled
apart from the one and a half years during which he served on a tanker. The
work on thig tanker brought him into contact with fuel oil. This contact

Was mainly arme and legs but was, on occasions, all over when hoses burst or
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“other sugh troutle happened. He was sailing mainly in semi tropical areas and

shorts only were worn. The oil;was, therefore, able easily to contaminate

" his skin,

On bhis return to civilian life, he again handled pitch and tar and
in addition naphthalene.
Family History

The patient's father, who worked in the same tar distillery, tock
his son(the patient) into his gang. Although the patient's father did not
suffer, as far as is known, from malignent disease, he did suffer from tar
varts and had skin changes on his forearms (presumably due to tar). Between
the ages of 55-60 the patient's father ®had 14 tar warts cut off his neck
and some off his arms®

No other member of the family, including uncles and aimts are knoun
to have had cancer. The patient's eldest trother had an operation for a
"hrain tumour! following a head injury received during the war, It seems
fron the history of trauma (and pension) that this condition was probably
traumatie in origin.,
Higstory of lesion
| Up until December 194/ (aged 25) the patient noted no abnormality
in his skin anywhere or in particular over the right shin. At this time, the
patient was working on the oil tanker and had a small wound on the front of
the shin, halfway up the leg. A fuel oil line burst and flooded around, thus
contaminating the wound, Within three weeks, the patient noted a lump or
pimple at this site. This lump went away and nothing further was noted
wtil 1948 (January). At this time a lump was again noted, and following on

the, swelling some pain was experienced. The top of the swelling was warty
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end used to discharge. It is the patient's opinion that his trouble dates
from the oil contanﬁ.naféion of the wound and he is quite emphatic about this
and about the faet that the swelling which was the epithelioma arose at the
 gite and in the scar of this wound. Prior %o surgical exeision the lesion was
described as Man epithelioms on the anterior part of the leg, halfway between

the knee and the ankle, measuring 5 x 4 cms", No glands were noted.

Migroseopic appeerances

¥The specimen is a definite epithelioma, probably slow in ngom'bh,
as 1t is highly differentiated. The tumour penetrates through the sub-
epithelial fibrous layer almost to the fat.%
Condition of skin

Apart from thev scar at the site of the exeision of his epithelioma
the patient's skin is a normal, elastic, slightly oily fair skin, poor in
hair and slightly pigmented in the exposed areas., He shows no sign of
shagreen skin‘ or tar melanosis and his pores are not enlarged or tlocked.
Digcussion

This cancer appears to have a definite environmental aetiolegy.
Ny view is that the carcinogen was pitch which was handled aged 14 - 17
and that the injury in 1944 (aged 24) which was contaminated by mineral oil
was the cocarcinogen. Whether the trauma br the mineral oil was the pre~
cipitating faetor remains a matter for speculation. The age of the patient
is much in favour of an occupational cause of the cancer and the clear
history of piteh handling, together with the history of injury and oil con~
tamination, makes occupational factors almost certain.

The mineral oil (bunker fuel) was more likely to be a promoter

(coearcinogen} than an initiator (careinogen) from what I know of the
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congtitution of suech oil, Until recently, when the process of catalytic
cracking of oil was introduced, btunker fuels comtained almost no aromatic
(eyelic) hydrocarbons. Straight-~chain (paraffinic) hydrocarbons show
practically no earcinogenic activity.
| The practice of washing tar off the skin with naphthalene should
also be mentioned as a possible source of non-specific irritation,

Although this case seems clearly occupational in origin, it was

not notified to H.M, Chief Inspector of Factories by any of the doetors who:

gaw the case as an industrially causged cancer.




OCCUPATION

Age at which patient started work:ls ~

M16

L=

{ Work or Job Title

Duration

Deseription of process, hazards, ete.

Name and deseription of all
materials in ‘contact with
the skin,

bmwoauoa

. Plagtererts labourer

.

Army

Labourer

Loading solld and semi-s0lid bitumen
into trucks either by shovelling or in
drums, Loading and breaking pitch,
occasionally handling tar, He joined
the gang in which his father worked,

Using plaster and plastering,

HSmw5¢%%

Maritims Roysl Artillery Gunner X
Gunner«hand on a tanker
General Home Duties 2/3 yrs.

NEER
uw.uam.

Breaking and loading piteh into trucks,
Handling tar.

Digging and bagging bmﬁ:&thmSm (out
of pans)

Bitumen, piteh and tar

Cement, lime, sand and
quickset plaster (for
ceilings)

Rifle oil (lubricating oil)
Grease

Fuel oil

Pitch and tar -

Naphthalene
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Male, Date of Birth 9,1.74, Age at lesion 76. ' M9

General

This patient has spent most of his life at sea., His father was
a sailmeker and the sea is obviously in his blood,
Houging

As a boy he lived in accommodation which was reasonably good by
the standards of the day., Four children and four adults shared a houée with
gix bed and living rooms, Sanitation was outdoor; there was no means of
providing easily hot water; there was no bath in the house, but water was
piped to the house., From the ages of fifteen and until bé was fifty five, he
spent his time at sea with very occasional short stays ashore, After coming
ashore permanently, he has lived in the country in reasonably good housing.
Occupation

The patient started work at the age of 12 and spent 30 years at sea.
Next, he spent 18 years strawberry and poultry farming,wahd this was followed
by 6% years as a rigger-boatman. Since 1944, he has been retired.

He was in contact with Stockholm (wood) tar which he handled every

other day for about 10 years and also on occasions with coal tar, pitch,
yacht varnish, linseed cil {boiled) and coal.

Familvy History

The patient is the second bﬁy in a family of six boys and four girls,
Two of the patients,sisters are dead: one died when aged 3 of diphtheria and
convulgiors s the other died aged 72 from unknown cause. Two brothers have
died ~ one of consumption when aged over 40, the other following en internal

operation aged 63, The patienﬁ thinks that cancer was the cause of death of

this brother, There is no other history of cancer or eny history of skin
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digease in the family,

hpart from one child who died aged 3 of meningitis, the patient has
3 sons and 2 daughters alive and well,
History of lesion

In Januery 1949 (the patient was aged 75) the patient noted a pain-
less swelling behind the left ear. This lump was movable under the skin
but did not seem to grow until ﬁovember, when it began to get larger. The
lump was thought at first to be a sebaceous cyst which had hecome infected,
but as it did not improve with poultices, he was sent %o hospital,
Microscopic_sppearances

The lesion on biopsy was reported as ®a malignant tumour, lying in

the subcutaneous tissues, formed by colums of cells with a tendency to form
impérfeet glands, It is probably a type of squamous carcinoma®,
Sondition of skin

The exposed skin of‘the patient shows degenerative changes. In the
forearms and especially in the hands, the skin is typieal "sailor skin" -
thin, atrephic, inelastie, with white patches and areas of - light brown
plgmentation., There are a few telangiectases and occasional keratoses, The
striking features are the hrown-white background of the skin and thg glaéed
appearance of the back of the hands, His hands eut and abraid very easily and
some seabs were présenﬁ, arising from injury, when the patient was seen. He
fays that ®his hands bleed very easily® ~ this is due to the very poor quality
of the skin,

| On the face, the skin was pink and slightly peeling. The tips of
the ears ghow marked degenerative changes and on the neck the gkin is thin and

has many comedones at the back.
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The unexposed skin is extremely pale and inelastic and of belm,r_w2
average thickness,

He says that his skin is sensitive and tender, and he Eas noticed
the thinness of his skin when working, In the summer, he dare not expose his
skin to strong sunlight as he peels and goes red, He has never produced a
good tan, His colouration is that of the typical red-head with very pale
skin and blue eyes,

In the tropics (and he spent about 1} years altogether in tropical
elimates) he always avoided the sun as muéh as he ecould, otherwise he peeled,

Once, he had a cargo of pitch, and the dust from this "peeled his
tkin as much as the sun would®.

Discussion

Thig cancer appeared on the exposed skin of the neck in an old
sailor aged‘76. Typiecal precancerous changes were present on the hands and
forearms and dégenerative changes were present on the neck, The patient'!s
eclouring was such that he stood up badly to sunlight, It would therefore
seem pogsible that énvironment was one faetor in the aetiology of this cancer,
Another possitle factor is the constitutional one of poor resistance to sun-
light due to lack of pigment formation. However, it would be reasonable %o
assume, if the above is correct, that the constitutional factor would not have

an adverse effect on his susceptibility in the absence of sunlight - and his

work brougﬁt him into the weather at most times and seasons,



CCCUuUPA

TION

Age at which patient started work: 12

Mig9

Work or Joh Title

Duration

Deseription of process, hazards, ete.

Name and momuwwwﬁwos of all
materials in cohtact with
the skin

Telephone Exchange
Operator

Cabin d@% - cook
Ordinary seaman, able-

seaman and wp to 1lst
Mats .

zm¢wmm&ow R.N.R.

Poultry & Mwﬁmsdmw&%
farming

mwmmmwrwomﬁgmw

Retired

18

e

Yachting around the world, coasting,
trawling. 1% years in tropics. Had to
paint and maintain the ships, rigging,
ete. :

In a yacht yard. Painting, vsgﬁMSm and
general work,

Used to tar the bottom of

coasting ships with coal-
tar

Stockholm tar was used for

rigging, ete, Hands used to
be covered in this,

Talloy was often used as a
gkin cleanser for tar, in
addition to being handled.

Coal and china clay were

handled as cargoes.

Pitoh -~ one cargo of this was
handled and the dust of this
Ypeeled his skin as much as
the sun would",

AP TI AN, A i F51 T AT 28 W Tt o ittt A,.F&rq.ﬂ.?i.{ﬁriiL
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¥ele, Date of Birth 10.3.86. Age at lesicn 4. | Ma3

General

This patient has worked for the last 25 years out.of doors in all
weather as a Customs waterguward. He comes of a family of six of whieh he
iz the eldest.. His father worked in the straw hat making industry (which is
an industry located around Luton and Bedford) and the patient did some work
at this trade from a young age, as much of the work was home work,

During the patient’s childhoed and up mtll the time he joined  the
Navy (at the age of 143) he lived near Luton, Bedfordshire, in a house with
four rooms (living room and bedrooms). There wers eight people in thie housse
for most of that period - two adults and six children, Sanifation wag oute-
door, water was piped to the house, there was no bath in the house, nor was
there any means of providing hot water easily,

Dﬁring his service in the Royal Navy the patient spent part of his
service in submarines,

From the age of 45 he has lived in a house in Lymington, Hanﬁs, with
No overerowding, indoor sanitation, a good supply of hot water and a bath,
Qecupation

The early contact with dyes is difficult to assess. The dyes were
In solution and were sprayed in a mist onto the straw hats,

Thé latter part of his life was spent mainly outdoors in all
weathers. Apart from gardening, he has no regular'hobhy.
Family Higtory

‘He-caﬁes of a family in which there is no history of cancer, skin

imouble or other diseage and who survive to ripe ages.

oot
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Histérz of lesion

The patient is of the opinion, which he s‘l;ated quite definitely and
emphatically, that his condition began as a result of an injury. In 1950,
8ix weeks before he was seen at hospital, he was out picki;:xg cob nuts, While
doihg this he received a prick on the cheek which, in the patientis opinion

was on the exact spot at which the swellin appeared. I suggested to

the patient that the prick may have been near the spot - bbut he was un-
shekeable in his belief that the lesion which followed was a result of the
prick and wag identical in location, The spot came up later like a mosquito
bite" but continued to enlarge. He then consulted his own doctor, who sent
him to hospital,

Microscopic appearances

The report on a biopsy specimen is ®This is a squamous carcinoma®.
Condition of gkin

In the exposed areas, his skin is thin, »_shiny and\inelastic.
Pigmentation is normal, There are occasional spidery telangiectases. The
skin of the face is smooth, thin and reiatively hairless. Unexposed skin is
rather dry, of normal thicknese and poor elasticity.,

The principai changes noted are thinness of the gkin in exposed
areas and a generalised loss of elasticity.

There is no history of skin disease,
Discussion |

The possible environmental causative agents in this case may be
listed as followss-

i) The dye used to colour straw hats. This exposure was short (six

months only) but was at a young age (aged 15).
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ii) Outdoor work - as & seaman in the Navy and later as a Coastwatcher,
for over 25 years,
iii) The very definite history of injury, following which the cancer
appeared.,
In the light of the theory of cocarcinogenesis, it would apvear
possible that exposure to smlight in the long continued outdoor work was
the careinogenic stimulus and that the injury was the loecalizing and pre-

cipitating (cocarcinogenic) faetor,




QCCUPATION

Age at which patient started ﬁmﬂmu 13.

Me3

Name and deseription of all

Work or Job Title Duration Deseription of -process, hazards, etec. materials in contact with
: , the skin
Grocer!s errand boy 4/12
Baker!s Agsistant and | 5/12
errand boy *
Straw hat factory 6/12 Millinery plat (straw from China) and ? Vegetable dyes) Blue and
worker handling dyes - blowing dye on to straw | ? Aniline dyes ) red ang
hats out of a bottle which was held in ? Arsenic dyes ) green dyes
the hand. .
iServiee in Royal Navy Occesional contact with
a8 a boy, a Beaman, . mineral oil
a ‘borpedoman )
(electrician) and
submarine noun_.s 20
Coastguard serviee ) | 2 Ag a coastwatcher. He spends his time
) outdoors, patrolling a stretch of the
H.M.Customs ) 27 coagt, . : .
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Male, Date of Birth 5.4.08, Age at lesion 41. Mes
General '

This case shows the onset of a cancer four weeks following a prick
on the nose by a needle while seﬁing asbtestos, The patient is a tough ex-
regu_laf, soldier who came of a rather poor home and spent five years in India
with the Army, |
Houging

Until the patient joined the Army at the age of 19, he lived in
rather poor, though not overcrowded housing conditions, Water was not piped
| to the house;, there was no bath nor easy means of providing hot water and
sanitation was outdoors, Apart from his twelve years of Army service, his
housing ccnciitions have since been satisfactory. In the Army, he was living
under reasonable conditions, excepii for some periods on active service during
the war, He gpent five years in India from 1928-33, that is when he was aged
20-25,

Oecunaﬁioq

After three years ag a gardener and one year as an underfootmen
and butier, the patient spent six years in the Army, :ﬁainly as a tank driver,
On coming out of the Army, he worked in'termi'h’rent‘ly as a driver and labourer
for 3% years (out of 6, the remainde:;' being unemployed), before joining the
Army again as a driver, On leaving the Service, he became a lagger in the

docks, In this work he came in contact with asbestos and other lagging

mterials such as magnesia blocks.

Fapil histor ' \

There is no family history of cancer or of skin i:r}ouble.
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Highory of lesion

The patient was sewihg ashestos cloth round a pipe and accidentally
pricked his nose with a needle while doing this, In less than two wmonths
he had a wari-like growth gj_iﬁg_ggggt % where he had injured hig nQS';
The patient is certain that there is a causal connection between the injury
and the ‘wart!, | ‘

ieroscopic e aaréncqg are those of %a squamous cafcinoma“;
Condition of skin

Apart from some slight evidence of degenerative change on the fore-
arns and backs of hands - a few thin pétches and occasional keratoses - the
skin is normal, Thickness and elasticity aﬁa average, The unexposed skin
- shows no sign of degeneration or of other change.

Discussion
vThis patient has had a series of mainly outdocor jobs and has spenf
a period of five years in India between the ages of 20 and 25,

He gives a very c¢lear cut history of ﬁfauma, followed in four weeks
by the appearance of a tyart!, The patient ig in no doubt whatever regard-
ing the causal connection between the needle prick and the subsequent
epithelioma which appeared at the exact site of the needle prick,

It may or way not be of imporitance that the patient was sewling asbestos
cloth at the time. Agbestos implantation, subcutaneously Lty the needle prick
i8 a pogeibility which camnot be ruled out. Wysrs (1956) in a diseu%sion on
asbestos "eorns" quotes ome case known to a colleague of his(A,I.G.McLoughlin)
of neoplastic ehange in‘an asbesﬁos corn, but in 16 years of work in the
asbeséos industry, Wyers has never seen a case of neoplastic change in the skin,
The carcinogenic effect of asbestos in the Lungs is well known, but the

)
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evidence of ite carcinogenicity to the skin while slight, camnot be ignored,




CCCUPATION

Age at which patient started work: 14

Me4

Work or Job Title Duration Deseription of process, hazards, etec.
Gardener and odd job 3 Gardening and looking after chickens
man : and ,mom&m..
Houssboy (Under= 1
Footman and butler)
Army 6 Tank driving mainly. India 5 years
Driving 2 W From 1933-38. The rest of this time
he was wnemployed.
Labouring 13 ) oy
Army 6 L years as a driver, 2 years as &
gupervisar of P, O, .
lagger 5 On ships,
Electrician's Mate 6

LT

Name and description of all

materials in contact with
tt..s.‘..:.,......,%q.%B..ﬁ\tﬁ.ﬁnggwggil

»m,,.amm&om.
Megnesia blocks.

.
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Male, Date of Birth 12.8.02 e gg 8t losion 45 , M29
Houging

The patient has lived all his life in Southampton. Up t111 the
~age of 15, the patient lived in a house with five rooms ( excluding kitchen
| and bathroom) with two adults and éeven children, Sanitation was outdoors
and there was no bath., Waterwas piped to the house and there was an easy
means of providing hot water. After the age of 15, housiﬁg was good, without
crowding and with all modern amenities,
Ogeupation

Apart from labouring jobs for nearly three years after leaving
school,; the patient has been an apprentice joiner and a joiner, Details‘
are given in the table,

Family history

There is no family history of sgkin disease. Both the patients
parents died of cancer; his father of bladder cancer and his mother of ?
stomach (internal) caneer. He has four hrothers and six sisters,, all aliv‘e
and well,

The patient's wife first noted a small lump in the left upper
eyelid., From 'tvhe time of its appearance until a year and a half later, when
1t was excised, the lesion grew very slightly, reaéhing a final size of 6 mms,
in diameter, There was superficial ulceration noted prior to execlsion,
Yicroscopic appearance was that of a horny papilloma, with one area showing
&n epithelioma, Grade I.

CanAtis . win

Condition of skin v
The patient?s gkin is normal fair skin, in keeping with his age.
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A few freckles and small degenerated placques were noted on the exposed skin

of the extensor surfaces of the forearms,
Digcuggion ; .
No cause can be auggested for this lesion apart from the poséible

association with a previous acute allergeric dermatitis ("teak polsoning").




OCCUPATTION

¥ag

Age at which natlent started work: 14 : .

Name mum mcmmﬁmg.mwou ow. mH_.
materials in oouﬁmo.a with
fkf{lglmW!gi

Work or Job Title Duration Deseription of process, hazards, ete,
0dd jobs 9/12 Pirelli Cable Works

Labourer 2 In a shipyard

Apprentice joiner 5 In shop and outside, 2 years of this

Joiner

23 -

time in shipping

Copper cables.

Wood of all kinds

Se
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Male, Date of Birth 10,1107, Age at lesion 44, ¥30
Qenergl

In this case three main factors appear to be concerned in the

aetiology -
i) The presence of a naevus (wart).
ii) Heavy mineral oil exposure while at work.

iii) Chronic eczema since age 16, said to have been caused by handling
oily pipés., The disease and the treatment have to be taken into
account, |

Houging

The patient has always lived in a suburb of Southampton, There
Eas‘ been ample room at home and at no time has there been overerowding.
Sanitation was indoors and there has always been a bath with easy means of
heating water.

Occupation » !

As a machinist, he has a chronic heavy contamination of his exposed
gkin by cutting oils, Paraffin makes his eczema break out and he avoids
contact wi{:h thig, At no time has he used barrier creams., He blames his
occupation i the 's%ar'h,'of his eczema (from which he still suffers).

He is, and has for many years been a keen gardener.

family History

No relative has suffered from cancer. One of his sisters suffers

from skin trouble and attends hospital occasionally on this account.

‘History of Jesion

Since childhood, the patient had a lesion in the right nasolabial

fold at the site which subsequently becams malignant, He was known as
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“bladder-lip“ to some of his eontemporaries at school. The condition was
quite static wntil he cut it whiie shaving 14 years prior to the diagnosis
of cancer wag made. After he had cut it, it became wari-like and remained
that wvay until two months prior to excision, At this time the 'wart! started
to grow rapidly for no known resson,
Mieroscopie anpearances were those of an epithelioma,
Candition of Skin

Until the age of 16, the patient's skin was completely normal apart
from the naevus. At this time, he developed an eczema which has remained with
him in varying degrees of severity ever sinée. He attributes the origin of
this condition %o his work (see above). The eczema has at times been severe
and very extensive and he has had spells in hOSpital under treatment for the
condition, At present the hands and popliteal areas only are affected., He has
had no treatment of his skin by tar. On examination, his skin 1s of normal
thickness and elasticity, is medium dry and very white. In sunlight he goes
red and not brown, There ig very little difference botween the exposed and

unexpoged skin,

‘Disgussion

It is difficult to sort out the various factors into order of
importance, but there seems to be no doukt about the connection between the
naevus and the subsequent epithelioma in view of the identical site and the
fact that the epithelioma seemed to arise from the naevus,

The ,connection of the chronic eczema (which was due to 0il, in the
patient's opinion) and the exposure to‘oil per ge in the aetiology of the

lesion is more difficult to sort out,

It has been shown in part I that both chronic eczéma and oil contact
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are known aetlological factars., Whether in this case chronic sczems and
oil should be regarded a& precipitating factorg in a pre-oxisting naevus can
only te a matter for speculation. It is possible that the association of

these three factors is more than co-incidental end that the subsequent cancer

bears a relationship to one or all of them,
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Age at which patient started works 15,

M30

Work o Job Title

Usu.m.ﬁ.os

Deseription of process, hazards, etec,

Name and description of all
materials in contazet with
the gkin

jApnrentice Machinist
and Machinist,

30

Ag a boy he filled and drained tubes
with linseed oil.

As a machinist, he has toen in constant
eontact with cutting oils, These oils
tend to spray out, due to rotation of

machine parts or pipe which is being
machined.

Cutting oil ~ an oil-water
emulsion, often with additive
of a detergent naturs

Paraffin and paint ~ these
substances, if handled, make
his eczema worse,

|
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iale. Date of Birth 27,12.85. Age at lesion 67. ' 33

/

This patient gives a history of chronic ulceration of the 1eg;
arising from an accident when he was aged 30, WMalignant changes supervened
in what was a chronic varicose wlecer and the leg was amputated,

Housing

A1l his life the patient has resided in Southampton in the same
house, When he was young, four adults and seven children lived in the three-
bedroom and two living-room accommodation of thig house, There has never
been more than ten persons and never less than four in the ﬁouse. Sanitation
is outdoors, there is no bath in the house, and there is no means of providing
hot water easily.

Occupation

For most of his life the patient has been a woodwork machinist,
waking mouldings, stairs ete, This work involves litile movement and he had
to stand by the machine while operating it. No seating was provided. (The
Factories Act of 1948 makes provision of seats obligatary if the work can te
done while sitting).

Family history ‘
‘ Cancer of "the towels®™ was the cause of death of the patient's
mother, No other relative had cancer, The patient's mother had a chronic

eczema of the hands and arms, but no other relative bad any skin trouble.

History of lesion )
When the patient was bathing {agéd 30} an eyelet from his boot stuck

in his leg., The wound bled a little and after a few days bedams inflamed,

The inflammation settled and in a month an uleer appeared, This ulcer got
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worge but then healed by pressure tandaging of the leg., The ulcer was
situated on the inner aSpeét of the leg at'fhe junetion of the middle and
lover limbs.

The ulcer would heal and break down - always following a knock or
blow; never for no reason. Subsequently the ulcer refused to heal, and at
this time, two years afier the first appearance of the lgsion, he had a
haemorrhage from the ulcer and was off work for six months. The ulcer then
healed,

Over the next 28 years the uleer kept tresking down and healing,
but on each occasion ﬁhe‘ulcer tended to get‘larger, Finally, the ulcer would
not hea; and at this time a biopsy was taken,

Migggscggic apReagggg§§

%The edge of a varicose ulecer, in places Lecoming frankly malignant.®
Condition of Skin |

Owing to amputation, the condition of skin in the area of tﬁe ulcer
was not available for iﬁSpection, Elsewhers the skin is of average thickness,
fair, slightly dry and of good elasticity for age (though it is relatively
inelastic), Exposed skin has slight pigmentation - otherwise exposed and un-
exposed areas are similar,

His case recofd confirmsg that the vlecer was a varicose one and he h&d
' the usual associated skin changes aromd the margin of the ulecer.

Discussién

This is a case of malignant change in a chronic varicose ulcer,

The patient's mother had a chronic eczema. His principal occupation, in which
he was required to stand still without moving much, way have contributed to

-the aetiology of varicose veins, varicose dermatitis and varicose ulesration,
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The malignant change in the uleer was not probably affected by his occupation,

unless trauma may have played a part.




Hame end deseription of all

Werk or Job Title - Duretion | Deseription of process, wmumﬁm“\ ete, meteriele la contact with the.
. : o skin...
Evrand Bey 1
Cyale Repairer 6 011 (Igbricating), wubber
dolution.
Woodwork Michinist 38 Making etairs, mouldings, on a wédd-~ | Wood
iork mEchine .

e R e e
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Vale, Dele of Birth 23,11,97, Ace at lesion 51. M39

This cancer occurred in a small, fragile nervous man, who locked
a8 if he bad been poorly nourished as a child, Hig record of illness over
the years is of sickness absence congiderably above the average.
Three main factors appear to be relevant to the discussion of
aetiology in this caség~
i) Eeczema of the face {and elsewhers) aged 9.
ii) ILupus vulgsris at the site of the cancer, present for 5 years,
iii) The occupétional contact of 48 years with soot, coal ash and clinker
In the firebox of railway locomotives,
Houging
' Unfil the age of 30, the patient lived in Brighton in a house of
5 rooms (excluding kitchen and bathroom). At»the peak, there were four adulis
and four children living in this house. Wate? wag piped to the house, hot
water was easily provided, there was no bath, and sanitation wae outdoor.
From Brighton, the patient moved to Eastlgigh.and occupied, with his wife and
son a house of 5 rooms, with all modern amenities. He still lives in this
house,
Lhcuggtion
From the table it will be seen that the patient has spent practically
the whole of his working life as a boilermaker, working on one particular job.
Family historg‘ |
The patient's mother died at the age of 70 of cancer of the bowel.
He has a sister aged 48 who suffers from colitis, There is no history of

gkin trouble in the family,
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Bistory of lesion

In 1944, nine years pricr to the biopsy disgnosis of Sguemons
spithelioma, the patient noted a scaly patch on the lsft side of the forehsed,
This patch was about 1 em. in diameter and remained like thiz for two vears.
At the end of this time, the pateh grew larger and by the third ysar of its
presence the patient sought the advice of a dermetologist, owing to break-
down of ths cenire of the area and to weeping. Ths lesion was disgnosed &S
lupus vulgeris and calciferol treatment was given, but the condition did
not improve. An ‘uleerating tumourt was noted in July 1953 which was Liopsied.
Microscopig appearances.

BFragments of loose connective tissue, infiltrated hy interwesving
strands of basi-squamous cell carcinoms®,
Condition of skin

The patient first had skin trouble in childhood aged 9 %o 10, when
for 1 year bé suffered from eczema. This eczema affected the face and else~
where, There was some weeping at the height of the disease. Since the age
of ten, he has had no return of this or any other skin disease wntil in 1944
he began the lupus vulgaris which finelly becawe cancerous, and which has
been deseribed above.

On examination, the patient!s skin was rather inelastic and thin
fcr bis age, but normal otherwige, apart from the scar at the sile of his skin
cancef; |

Exposed skin shows slight pigmentation, bul the unexposed skin is
1ily-white., He shows no changes suggestive of occunationai degeneration,
Discussion |

The important facts in this case seem to te ~
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i) The previous histary of skin disease - sczema for a year aged 9 -
10, and lupus vulgaris for nine years,
i1) The patient's ocoupation, which brought him into contact with the
firebox oot of railway engines and with lubricating oils,

It seems likely that both the lupus vulgaris and the irritation from
soot {on a normally exposed area) mey be put forward as causal agents, He was
also in contact with mineral oil ag lubriecating o¢ils, That the lupus itself,
a form of echronic skin disease, ‘may lead to cancer is undeniable, as also
is the fact that coal soot and mineral oil are known carcinogens on the skin,
Which of these factors is more important (if one is) is difficult to decide.
The important point is that the cduse of this cancer probably lies in one of

these factors or in a combination of them,
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bge at whilch patlent started york: 14

¥39

Hork or Job Title

Duration

!

Description of process, hazards, ete.

Ve

Hame and desoription of all

materiels in contact with the
alkin

Toy sssembler

bpprentice holler-
malker

Hollsrmakey

48 years in total, working for the
ralluays as a hollermaker, maintaining
and repalring locomotives. Mainly
inside firehoxzes,

Clinker soot and aeh are
found inside the fireboxes,

"Werdigris® (green seale on
the copper from whioh the
firebox ig made)

npriecating oll - much of
this used in the course of
his job.
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¥ale, Dste of Birth 31,1.04, Ase at lesion 49. ML
General

This patient has lived in and arownd Southampton all hisg life -
and for mogt of his working Iife he has been associated with the bitumen and
ter trade as a representative, As a child he was at boarding sdhool,from age
7 to 17.

Housing

At all times, this patient has lived umnder good housing conditions
without overcrowding and in houses with adequate hot water, baths and indoor
ganitation.

Ogcupation

Apart from an initial two years and a half, after starting work at
the age of 163 in an office clerical job, the patient has worked as a rep-
resentative (salesman) in the bitumen and tar trade. His work involves much
travelling and he spends qulte a lot of time in the open, often visiting sites
where tar or bitumen ig being used ~ e.g. on roads., If complaints are made
regardiﬁg the guality of the product, he goes to the site where the product is
being used in order to make sure that it is being laid and used correctly,

In this way, he suffers some exposure, particularly to the fumes. During the
last three years of the war, he was in charge of bitumen "armour plating® of
‘ships and had charge of a gang of men in Southémp%on Docks. This work in=-
volved melting bitumen and pouring it in moulds'around the éxposed parts of
ships - e.g. the tridge. The patient occasionally helped with the actual
melting and pouring during this time and was again exposed. He is also ex-
posed slightly while inspecting asphalt and tar plan%s;

His main hobty is repairing and mainteining his car,
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Family History

The 'patien*_b's mﬁthsr died aged 8l of cancer of the stomach and
a sister died aged 56 of breast cancer, There is no history of skin trouble
in the family,
Higtory of lesion

In March 1952, the patient noted a small swelling or Ygore® which
appeared on the right hand, on the dorsum, over the junctim of lst amd

2nd metacerpals, This sore grew from a pimple and got larger, and occasicnally

broke down in the middle. He had no injury to this site,

Microscopic appearsnce

WThe lesion is a well differentiated low grade squamous carcinomal,

3

Condition of skin

His exposed skin on the hends and to a lesser extent on the fore-
arms shows marked degenerative changss, with areas of depigmentation and loss
of elasticity, No telangiectases or keratoses were noted. The appearances
are those of shagreen (teailor!) skin.

His complexion is fresh and ruddy. The tips of the ears do not show
any signe of degenerative change. In the scalp, he has a slight degree of
seborrhoea. The skin is dry and very fair and burns easily in the sun, - His
unexposed ékin is norml,

Discusgion

The likeliest cause of this man's cancer would appear to be exposure
té tai'. Bitumen is not a likely cause as I know of no case in the literature
or from personal experience in the oil industry, of skin cancer in workers

exposed only to btitumen, This agrees with Henry's experience (Henry 1950).
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The shagreen skin appearance on the hands would support an environmental vMé.l.
cause, af also would the faet that the cancer appeé«l*ed on the hands (see Part
III, Diagnosis of Oecupational Ski‘nycancer). .

Mineral oil, in the form of lubricating oil, as used in cars would
also have to be considered in view oyf the patient’s hobby of working on his
car, ‘

oﬁe other possible environmental factor is kx-raj - he had five
barium meals in connection with a peptic ulcer. quever,» the exposure lsvels
here would be low,

An interesting feature of the case ig the absence of degenerative
changes on the tips of the ears: this suggests that sunlight is not imporiant
in thig case and that the environmenfal carcinogen was handlecl,' in view of
the obvious degenerative changes on the skin of the hands.

In conclusion tar is therefore the most likely cause of this ecancer,

with some exposure %o mineral oil as a possible contributory factor.




_Ave gt which patient

Work or Job Title

QCCUPATION

Office work

Sales Representative
and supervisor

Mal
started work: 163 . : : : _
. . Name and description of all
Duratiom Deseription of process, hazards, etec, materials wuwmob&mow with the
. Axin .
2k
30 Bitumen and tar trade Did not handle tar, but in

inspecting roadmaking and
asphalt plant, had contact
with the fumes.

-During the war, he was
working with titumen and tar
used for armouring ships,

On this. job, he actually
holped at times with the
pouring,




Mele, Date of Birth 1,9.90. Age at losion 6k. o LL7%]

General & Hougipg'

This patient was born into a rich family - in hie oun words %“his
father was a very wealthy man' and has lived in comfort all his life, He has
lived in houses with more than enough robm for the oecupants, and surrounded
by all modern conveniences, Up until the age of five he lived in London and
from five onwards has lived in the comtry, ﬁﬁough he has worked in London.
A% the age of 60 he retired and has lived since in the country near Southampton,
The patient has suffered from chronic bronchitis and dilatation of the heart
which began when he was a young man.

Occupation

The patient has worked in a bank from the age of 16 for 39 years.
His work was firstly as a clerk and secondly as a manager in the securities
department, The work was mainly brain-work and involved some writing,

Family higtory

There is no family history of cancer or of skin trouble, One

brother died aged 44 of Friedreich's ataxia,

History of lesion

| In October 1953, the patient's wife noticed some increase in red-
ness near the inner carner of the eye. The lesion was painless and became
larger., It grew in size until it was 1Y long, and lying beneath the imner
extremity of the lower 1lid, The gswelling was freely movable on the deep

gtructures, The surface was smooth and not ulcerafed.

"The excised apecimah ig an anaplastic squamous cell cancer,.®
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Condition of gkia

The patient has a dry, hairless, rather thin and very white skin,
The forearms show slight pigrentation, Elasticity is average for age. He
suffers easily from sunburn and has to be very careful in strong swmlight,
Hig gkin produces soms pigment but he ean gei burned and peeling in spite
of this,
Discussion

No environmental factors can be suggested in this case which may
have contributed to the aetiology of this cancer, The physical environment
of this patient appears to have heen exiremely favourable throughout his
1life and no other factor such as familial disease, previous lesion or injury
can be suggested., It is possible thaf this cancer arose at a muco~-cutaneous

Junetion, but would appear to be rather low down in the lid for this,
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Male, Date of Birth 25,7,05, Age at lesion 49. | M
Genersl

This case illustrates the point made by Henry (1950) about hobbies
(see Part I, Personal Factors, 10) being import@ht. In this instanee, the
patient is a keen sailor and spends moat of his gpare time either sailing
or }roz'king on his motor boat,
Housing

As a cﬁild, and' up to the age of 20, the pa'tienf lived in a house
with an average oceupancy‘of two persons per available room. There was no
bath in the house, water was piped in, tut no means was available of providing
hot water easily. Sanitation was outdoors and the house was in a toum.
Af%ér‘the'age;qf R0, and apart from war years, he lived inm uncrowded houses
with good modern standards of plumbing, |
. Segupation

He hasg, apaf'b from an initial half year of work as an apprentice
painter and decorator, worked all the time for a firm of wine and spirit ‘
merchants, Apart from intake of aleohol, there appears to be little occupait‘.-
ional hazard in the job = and the patient is a very occasional drinker only.

The patient's hobby is his motoreboat., This week-end ecruiser is
locked after and maintained by the patient. In doing this, he has come into
econtact with paint, paraffin, lubricating oil, and tar, The paraffin and
lulbricating oil are used in the engine, He has used pitch and tar quite a
lot and haé suffered once' from tar erythema in the course of tarring the
bottom. The tar ery"bhema from which he suffered was‘in April, 1954, and the

lesion first appeared in Septembér s 1954,



Family history | ,

(ne brother died aged 63 of a cancer of the stomach., There ig no
skin trouble in the family nor are there any illunesses which run in the
family. Seven siblinge are alive and well,

Higtory of lesion

In September 1954, the patient noted a swelling in the right cheek
which wag %like a blind boil®, The.gkin in this gituation was previously
normal, and he has had no sear or previous injury, The swelling grew in size
and was noticed to have a warty top, The swelling was excised within a |
- month of i‘Bs appearance,
Mieroscopie appearances

Well differentiated squamous carcinoma, Malignamey probably of a
low grade.® |

His unexposed skin is fair, of average elasticity and thickness, and
neither oily nor dry. The exposéd skin of face, neck and forearms and hands
shows well marked pigmentation. Degenerative changes, slight in degree
of the 'sailor skin' variety are present on the forearms and hands, He has
never suffered from any gkin disease except for tar erythema as mentioned
above.

In cleaning his forearms and hande after working on bis engihe, he
hag used petrol énd paraffin to clean his gkin,

Diécmasion '
- Occupation in regard to his spare time hobby of boating seems to

provide the elue to the aetiology of this cancer. Three possibilities emerge

with regard to boatings-
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i) Zar. In view of the amount bandled %o tar the bhottom every spring
and the definite history of tar erytﬁema five months prior to the
apbea_ranqe of the lesion, tar appears to be a distinet aetiological
posgibility,

ii) Sunliggt. As a sailor, he would be exposed to the weather - and his
forearms show the degenerative changes of shagreen (sailar) skin,
Hig degree of pigmentation on what is a very fair skin would also
supporf the amount of exposure in his case being considerable,

iii) Mineral 0il, He describes himself as a dirty worker -~ oil and
greagse gets all over him when he does a Job - and he removes thisg
contamination with petrol or paraffin,

It is possible that all of the above have played some part in
the aetiology of his ecancer. The association in time of his tar
erythema merits special mention,

His normal work in the wine and spirits trade seems free from

gkin hazard,



CCCUPATION
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Mg,
: Leo ab which palient started works 14 - . . : S—
Name and description of all
Work or Jot Title Duration Deseription of process, hazards, etec. materials in contact with
AL 7% W DITEE ‘D.ﬂyﬂﬁiﬁjvg -.&a@%’gﬁ*s 2 2
Apprentice painter and | %
decorator
Cellarman 2 )
)
Storeman 3 ) ‘
) In wine and spirits business.
i Delivery. ik )
A )
:Window dressing and w
;i delivery 15 .
Hobby, sailing ~ {Tar, paraffin, lulricating -

0il and paint.
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Female, Date of Birth 9,10.81, Age at lesion 66,

i3

Gensral & Housing

This patient has lived in comfortable circumsiances all her life,
She has never lived lin overerowded conditioms and has always had adequate
senitary and washing faeilities.
Qccupation

She has spent ten yéars as a florist's assistant and one and a
half years as a shop assistant, For the rest of her 1ife she has heen a
housewife, Her work as a florist was in constructing wreaths, ete, most of
the time. The shop aesistant work was in a drapery store,
Family history

There is no family history of cancer or skin disease,
History of lesion

In December 1946, the patient noted a "blackhead" near the inner
corner of the left eye. This lesion grew and became cauliflower-like and in
Mareh 1947 was excised. Prior to December 1946 the skin at the site of

the lesion was completely normal,

Microscopic sppearances

"The lesion is a squamous epithelioma®,

Condition of skin

The appearances of the patient's skin are nor;mal for her age,
She gives a hiétory of allergy to sunflowers, in the form of a rash of the
forearms and hands about gix months prior to the appearance of the lesiomm
onher face. This rash lasted for a few days only.

Discussion /

There is nothing in the patient's history or in the environment
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which can be suggested as having any tearing on the apperance of the

lesion. The sear éeemed clear of the muco-cutaneous junction,

5]



.

Gensrel

In this case, there is nothing in the environment ss fer as csn be
ascertained which has any bearing on the development of the cancer,
Houging v , '

The patient has lived all her life in the Southempton area, She
has always lived in reascnable housing, with no ovemrowding; Inill she
moved house at the age of 46, she had oubtdoor sanitation, no means of provid-
ing easily hot water, and no bath in the house,

Qccupation

Sea tabls.
Family history

The patient!s father died of cancer of the panoreas snd intestines,
‘and the patient's mother died of cancer of the pancreas. There is no family
history of skin troubls. |
History of lesion _

The patient first noted a little lump in ‘the. 19th side of the neck
in Mareh 1947. Thie lump hurt slightly when she washed. There was no
previousflesion, sear or ulcer at the site. The lump was growing in size.

Cn 28.4.47, the lump was excised and was then about the size of a pea,
Microscopi: ©arances |

o “The specimen shows an epithelioma Grade I, i.e. probably relatively
'Bénign. The tumour is highly differentiasted (keratinized), shows little
infiltration, and there is marked round cell reéction.‘,"

Condition of skin

The patient's skin is normal in all respects for her age. The
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colour is medium-dark, the thickness is above average, and the skin is

medium in oiliness., Her skin tans readily in the exposed areas, and never

burns. She considers that her skin is hagd and insensitive.

Discugsion
No environmental factor, nor any other factor can be put forward

as a possible cause of this patient*s cancer.




0CCUPATION

Age at which patient started work:s 143

3

| Name snd deseription of all

Work or Job Title Duration Deseription of process, hazards, ete. materials in contact with
‘the skin,
At home 2% Housework
Housemaid 2% General housework.,
Laundry worker 1 Pubtting sheets through a calendering
machine
Houvgework 1%
Housework since 35% No other joba.

married
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Feraloe, Date of Bivth 22,10.84, Age at lesion 63, ¥
Geperal

This patient lived in England until she was aged 12, From this
age and until she was aged 43 she lived in Tasmania, and has sinee lived in
England, She has lived fairly comfortably all her life.

Houging

Thie has always heen perfectly satisfactory with regard to quality
of accommedation., ©She has never lived in overcrowded conditions and has
always liﬁed in houses with bath and good hot water systems. In Tasmania,
sanitation was outdoors,

Ogeupation

The patient has always done housswork, ©She started immediately she
lefd échopl as her mother died at this time and she comtinued to look afier
her father wntil his death, Since this time she has locked after some other
relatives {awmts) until their death a few years ago. She now takes in
university students during term,
Family history

The patient's paternal grandmother died of cancer (intra akdominal).
An aunt of the patient (her mother's sister) suffefed all bher 1life from |

€CZena o

Higtory of lesion
In early spring, before Baster 1948, the patient was cleaning the

chimey of her living room fire. At this time she struck her right hand on a
bracket at the back of the fire, Her hands at this tims were contaminated

by soot and soot got into the abrasimi She then washed her hands and con-

tinued at work without applying a dressing.
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A hard lump began in about three weeks. This lump grew fairly

repidly until it was about the size of a sixpence, At this time the liimp
was removed, i.e, 8ix wéeks from the date of injury, three weeks from the
time the lump was first noted,
Microscopic¢ appearances - | _ .

WEpithelioma, Grade 2., Well mérked infiltration of deeper tissues®,
Condition of skin

The skin the backs of the hands has meny freckles and is thin,
Telangiectases are yresent but no keratoses. There are a few patches of
extreme thimess. The unexposed skin is inelastic and dry, and within normal
limits for her age.
Digcugsion

There is, in this case, a very clear story of minor injury, with
soot contamination of the wound, being followéd in three wesks by a swelling.
This swelling, six weeks afiter the injury, proved to be an epithelioma,
The condition of ’ohé gkin in the area affected was perfectly normal prior
to this injury. |

It would, therefore, seem more than likely that there is a causal
relationship between the injury ‘aa deseribed above and the subsequent .

~ appearance of the tumour,
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Femals, Date of Birth 23,6,18, Age at lesion 28. Fé,

General and Housine

. My first impression of this patient was of a harassed, overworked,
chronically tired and undernourished woman, looking much ol&er than her years,
who had’aBSOlutely no interest in herself, Her hair was wunbrushed, her
clothes were hanging off her and required washing and mending, and her sgkin
around her feet and ankles showed days old mud splashes. OCn entering her
house, the stale odour was overpowering, Flies buzzed around in swarms and the
top of tables, chairs and floor were covered in varying degrees of thickness
by dirt, fét and general assorted debris and filth, Conditions in the house
were perhaps due in some measure to the lack of amenities - cooking was per—
formed on an old fashioned range; water was drawn in buckets just outside the
door; there was no means of providing hot water other then by heating a small
quantity on the £0p of the old fashioned range; all water which was used had
to be carried out of the house as there is no dreinage from within.

Exﬁernally, the house is a picturesque thatched cottage with a pear
tree growing up the‘wall. Internally, it is a damp overcrowded slum, with a
~total absence of amenities which are taken for granted ty most pecple in this
contury.

The patient has suffered from asthma since the age of fourteen.
Her father died when she was about three years old and her mother moved around
from one lodging to another for some 8 years thereafter, finally marrying
again, The cocupation of the mother during this pericd is a matter for
speculation., Since the age of 14 the patient's asthma has become steadily
worse, until in the 1last 1% years she has suffered from some secondary

circulatory failure. She has taken ephedrine and adrenalin since about

oighteen years of age. Adrenalin has been self administered and the
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resultant scars on the arms are profuse in the areas used. A cold is now
enough to precipiﬁate grosg dyspnoea and her ankles swell badly if she does
not take diureties, .

Throughout the patient's life there has never been a meaﬁs of
providing hot water easily in her various dwellings, and during her married
life has not had water piped to the house. Sanitation has always been
outdoors. |
Ogcupation

Affer leaving school, the patient warked for thres mcnfhs ag a
packer of choecolates. Following this, she worked fbr 5% years in a launary
on various jobe - sorting, packing, ironing and calendering. On leaving the
lawndry she mcame a housewife,

Family higtory
| One ammt died of cancer of the uterus. Apart,from thig, there is

no family history of cencer, skin trouble or allerglc disease,

Prior to May 1949, the patient had noted nothing abnormal in the
skin on her sternum, It should here be pointed out that her skin condition
generally was noﬁ normal, though it appears to be accepted by her as such'(aee
below under !Condition of skin'). During May 1949, the patient noted a
tyhi tghead® whieh she broke, This lesion discharged and then grew larger. |
There was no pain accompanying the lesion. The lesion grew %o about the size
of a pea and had a grey-black crust on top "as if I never washed it". She
had no lumps anywhere else, though she‘sﬁffered occasionally from previous

“shite hoads®,
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Microscopic appearance

4 biopay of the léaion is reported "a squamous papilloma, showing
early malignant change®,
Gondition of skin |

The general appearance of the patient end of the skin suggest a
chronic lack of washing., Over the shoulders and seapular regions the skin
shows engrained dirt, There are many septic spots or scars resulting from
these spots, The pores are lérge and are blocked by oily ascretion or by
blackheads. The skin is oily, of average elasticity and thickness and is
neither fair nor dark, but in bgtween in eolour,

The gkin of the posteérior agpects of toth arms shows marked changes
dve to constant adrenalin injections., (The patient's syringe was lying aboutb
the kitechen when I went in and was used without sterilizing). These changes
are due to local areas of necrosis following injections. (In view of the
faet that these injections were: self-administered, it would be hard to find a
more awkward site - but as the doctor gave her an injection there she had

alvays used that sitei)

Under her chin, an the left side, she has a neuro~dermatitis, This
condition is very irritable and wakes her at night., The gkin is glazed and

of poor quality and shows evidence of teing seratched. .

The general condition of the skin is, like the general condition of

the patient, poor,

Her skin never burns on exposure to sunlight - her ability to form
pigment is goods |
Discusgion

It is hard to say which feature in this case began the obvious

v
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lack of care which the patient diSplays.for herself, Probably a combination
of poor housing, children, a rather poor childhood and eventual illness, lead
0 the present conditibn in which the pétient no longer tries, either with
regard to herself or with regard to her.environment, to maintain cleanliness,
The piecture of this woman representsvto my mind a survival of past conditions
into the widdle of the twentieth century. A soeial document 5f gome length
cbuld be written as a commentary, ‘

Whether this background has any relation to tﬁe development of her
cancer is a matier which cannot be gettled with satisfaction, but the features
of this case which gre unusual ares-

i) 'The age of the pafient. She was 28 when‘the biopsy was taken, Such
youthfulness suggests that the cause of the cancer is different from
the usuval,

ii) The very bad environmental conditions, coupled with lack of washing,
leading to skin changes,
iii) The associated general debility and asthma.
iv) The possibility of some of the druge whieh were(taken for asthma
| entering into the aetiology. ‘
v) The advanced physiological age of the patient, 45, when compared

with her chronological-age of 37.
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Female, Date of Birth 18.1.01, Aege at lesion 61. r7

General
This lady has lived all her life in or near Fastleigh, a ‘railway
town', in which is situated a large railway repair depot.

Until the patient was fifteen, she lived in rather crowded conditicms
in a house in the country. There was water from a pump, outdoor sanitation,
no bath in the house nor any means of heating water easily, Between the
ages of 15 and 25, she was in service and lived under better housing con-
ditions, She has had her own house (a council house) for the last 30 years
and hag enjoyed up to date plumbing. There has teen no overerowding,
Oceupation

The patient has done domestic type work all her life, H4s a girl and
young woman, she wés in service, after which she spent two years as a hospital
cleaner., Following this, she married and has done housework ever since.

She is a keen gardener.
Family history

The patient’ﬁ mother died of eancer of the uterus at the age of
79. Two of the patient's sisters aged 66 and 52 have had a breast removed on
account of esneer. There is no history of skin trouble or allergic illness |
in the family.

History 6f legion

The patient had a 'mole! in the left groin for many years. Ten
years ago, a black lump sppeared, atout as big as a walnut., This luﬁp grev
slowly and finally ulceratad; six months prior to excision, The patient

thinks that she had a cyst removed from the groin 25 years ago, but a careful

AY
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Search of hospital records has failed to show any trace of this., The presence
of a previous mole is undoubted - but the question of the ecyst operation
cannot be resolved by the patient, or by any existing hospital record,
Microscopie appearances
®A well differentiated keratinising squamous carcinoma showing

comparatively shallow penetration.

Condition of gkin

The patient's skin is normal for her age, It is slightly oily,
well pigmented and shows a few senile keratoses on the neck, The forearms
are fréckled, Soap powders irritate her skin and she therefore does not use
these,

Discussion

This cancer appears to have arisen in a pigmented naevus; Whether
she had anIOperation for a cyst at the same site 25 years ago is a question
on which a decision has not been possible in spite of careful search of
hospital records. The patient's memory on the site Qf the cyst is vague.
Against the forementioned operation is the fact that when she had the cancer
oxcised the surgeon at this time made no note of previous operation in the
history, neither did he notice a previous scar. The opinion of this surgeon
is that he would probably have noticed a previous sear at the site if it had
been present, It is not therefore possiblg to know accurately if there was
previous tréuma (in this case, operative incision) at the site of the cancer,
which ray have caused malignaht change in the naévus., It is, however,,cléaf

that the cancer déveloped in association with the naevus.



remale, Date of Birth ;454,59 Age at _lesion 62. g

General

This patient, who comes from an upper middle class family, has
lived in an environment which by contemporary standards has always been good,
The lesion was situated on her left cheek at the exact point where her
spectacle frames rest,

Housing

I cannot do better than to quote from a letter which the patient
wrote to me, "I have done my best with your questionnaire but the housing
form defeated me. My family moved a good deal, and I cannot possibly remember
the exact number of rooms in each house; but perhaps what I have written ey
give the pointers which you want. I was born in Clifton, Bristol and lived
there with my femily until 1908, attending day schools; first St.Helen's School
(private) and then Clifton High School, (independent). We lived in various
Clifton family houses, where there was ample snace, dining room,drawing room,
study, schoolroom, nursery, etc., There were all modern conveniences according
to the fime, I was resident at St, Hugh's College, Oﬁfbrd, from 1908-1911,
returning home for the vacations, From 1911 I was regident in various ine
dependent boarding schools, returning home for holidays.

In 1917 the family moved to a family house in Devon. In 1017 1
became Head Mistress of St.Clare, Penzance, resident, and in 1936 Head
Mistress of Danesfield, Walton-on-Thames, also resident. When the War made

?né;t;;ns 1mP5991bl® fpr keeplng on tbat sch?ol I jolped Fhe staff a? St,
Sw1thun's Schopl Winchester, a% Ilrs% non:re31dent and thén resldent in ‘

one of the beard;ng houses where all app01n%ments were very modgrn. In 1949

I retlred and 11ved in a modernlsed cottage at Cherltan (Hanﬁs) whsrp therp
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was a bathroom with water from a bore pumped by én automatic electric pump,
and an Elsan closet, In Decomber last I moved here." |

This envircnment seems always to have teen of good standard,

From school, the patient went to College for 3 years, after whiech
ghe became a school mis'tress for 38 years, wntil her retiral in 19/9.
 Family History | |

No relatives have svuffered from cancer and there is no family
higtory of skin disease or allergy.
History of legion

In the Autum of 1950, the patient noted a pimple which afierwards
became a lump, situated on the left cheek, This lesion became harder and
grew in size until about March 1951. From this time on, it did not grow larger,
but broke down and discharged slightly. On 4.6,51 the lesion was excised,
This lesion was situated on the cheek at the exact point of contact of her
Spectacle frames on her cheek, In 1949, the patient had a swelling which
began similarly and vwhich we situated in exactly the same spot, umderneath
the right eye. (The small scars in each case show the spots, and they are.
alike and correspond to the point of contact of the spectacle frame). This
earlier lesiom umder the right eye was excised by a su:rgéon in Winchester
and following an enquiry by me, he was kind enough %o reply as followsz~ "I am
very sorry but I am afraid I cannot be of much help to you in the mtter of
the lesion on the right side of this patient's face. It appeared to be a
simple mole and was not sent for saction, I think it is possible that it
might have been a basal eell carcinoma, but I cannot believe that it was an

epithelioma even in its early stags.®
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The similarity between these two oceurrences which happened within
ten monthe of one another may be more than coineidental, though in view of
the apparent simplicity of the lesion wmder the right eye, there may_be no
connection,
Microsgopic appearances
The excised specimen is reported to be ™a squamous epithelioma,
poorly keratinizing®, |
Condition of gkin
The patlient's skin is normel for her age, rather inelastic, of -
normal thickness, tending to be dry, and fair in eolour. On her face she
shows some freckles and a few dilated veins, Two small scars-are present
at the sites of excision of the lesions on her cheeks. The patient suffers
from slight submammary intertrigo in hot weather.
Discuggion
In view of the lesions developing on sach side at the point of
contact of her spectacle frames, it was thought worth while to inve;tigate
the types of frames which had been worn., The frames have been as followss-
i) Gold frames (rolled gold)
ii) Pince-nez - these Spectables, which were still in the patient's
possession, but had not been worn for about 25 years, did not touch
the chesk, A
iii) Imitation tortoiseshell. These frames were worn for about 15 years,
together with a rimless pair,
iv) Rimless - the glass of the lens being in contact with the cheek,
v) Fiesh coloured plastic, These frames were in vse for a period of

about ten years, prior to development of the cancer,
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The imivation tortoiseshell and the flesh ecolour plastic spectacle
fremes are different forms of eellulose = and in common with other plastics
=y have contained traces of plasticisers. It is not possible to be more
gpsclflc than this without tracing the frames to their sourece., This has
proved to be imposgsible, in spite of contacting the optician by whom the
spectacles were provided.

Dovming (1952) says "Minute repeated injuries may result in the
appearance of epitheliomas of the skin, I think the commonest evidence of
this occurrence in dermatologists offices is the large number of epitheliomas
seen on the tridge of the nose and behind the ears, caused by the comstant
wearing of eye glasses.® (Case M10 may also be due in part to trauma from
eye glasses).

It may be that chalk accumulated at the point of contact of the
frames with the face. Another case {Fl3) aoccurred in a schoolmistress who
handled chalk,

Of these possibilities, I think that the speetacle frame is the
more likely, both as a physical irritent (the lesion was at the exact point

of contact of the frame) and possibly as a chemical one,
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Female.. Date of Birth 31.7.82. Ase at lesion 70. F13
General o

The findings in this case, from an environmental viewpoint, are
that the environment has probably not contributed bv any of the kuown environ-
mental factors towards the production of this skin cancer.

The patient has lived all her life in the country with the exception
of a short period of less than four years, aged 14-18, when she was a pupil
teacher and lived in a suburban area. She has never lived in overcrowded
houses. Up till the age of 55, and with the exception of her short suburban
stay, she has lived in a house with outdoor sanitation, no piped water, no
bath and no means of providing easily hot water. Since the age of 55, she
has lived wnder better emditions and sanitation ig indoor, water is piped
to thé house and easily heated, and a bath is available,

‘0¢cuggtion |

At the age of 13}, the patient left school and began study as a
pupil teacher, In four years she became a fully qualified teacher and was
the sole teacher in two different country schools for a period of 37 years,
Then, at the age of 57, she married and has been a housewife since. Her
cccupation hag bteen almost always indoors. Chalk (she only used white chalk)
has been the only material handled. She is right handed, and undoubtedly
the right hand would tend to become contaminated by the chalk. The situation
of the cancer cn the upper par% of the hand and at a site of possible contact
Wiih a stick of chalk, may suggest that this chalk may be a possible factor

in the aetiology of the condition.
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Fagily history

Apart from a brother who dieékaged 67 from cancer of the lung,
‘there is no history of cancer of.Skin digease in the family, !'Nervous trouble!
which the patient suffers from was also experienced by her father.
History of lesion

Prior to Christmas of 1952, the patient noted no difference in the
area on which the lesion developed wheﬁ compared with the surrounding skin,
It should be mentioned briefly here {more fully below) that there were skin
changes present in the hands in assoclation with rheumatoid arthritis,

There is no history of injury. A painless 'scar! was first noted
Wiike a pimple or a wart®, This became larger, énd when it reached % in
diameter, the patient saw her doctor and the lesion was excised in August, 1953,
Microsconic appearances.

“The lesion is & squamous epithelioma, Penetration is shallow.®
Condition of skin

The skin of the hands shows changes which aré secondary to rheumatoid
arthritis, The rheumatoid arthritis began dix years prior to the appear-
ance of the squamous epithelioma., The skin changes asre a general thinning
of the skin over the hands and fingers, with a shiny glazedAappearance of
the skin, particularly of the fingers. The cirveulaticn in this skin is less
good then that in the rest of the skin, The rheumatoid arthritis is of
moderate degree - the fingers can all move, but not through a full range,
Ulnar deviation of the hand is evident and there is swelling around all the
Joints,

On the forearms, the skin is freckled and has a few tiny red spots

(? Campbell de Morgan spots). The unexposed skin is normal for age, inelastic,
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neither oily nor dry, and fair in colour. The exposed skin is slightly
pigmented. There is no history of skin disease or burns.
Digeussion

This patient has not at any time cowe in contact with known cer-
cinogens, She has, however, for 37 years as a schoolmistress handled chalk
in the course of her duties. White chall® only was used. Also, she has

suffered from rheumatoid arthritis for 6 years prior to the onset of the

squanmous carcinoma, No treatment has been given for the rheumatoid arthritis

. a8 she has never consulted a doctor about 1t and has secepted it as Sraeumatics?,

It may be that the skin atrophy (and interference with normal
growth of skin) which is a part of the rheumatoid arthritis has some aetio-l
logical connection with the appearance of this lesion. Any interference with
normal growth is known to be a possible factor in sarcinogenesis (see Part I),

It has recently been shown by angiography that in rheumastoid
arthritis there is a very great closing down (or loss) of blood vessels in the
affected areas., It ig probable that the associated skin changes are due to
impaired nutrition of the skin consequent upon the poor blood supply. The
carcinogelgic factor may thus possibly be the interference in noml grdwth

due to poor blood supply.

% White chalk is calcium sulphate (plaster of Paris).

|
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Part IIT

Conclusions, together with a note on f.h_e diagnosis

and prevention of oéeupational gkin .cancer,
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Part ITT - GONCLUSIONS
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Family history |
a) of cancer in any~form in father, mother, brother, sister
b) of skin disease in any form
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Traumatic Squamous Cancer of the skin,

Aetiology of the cases whose histories appear ianarﬁ II,

Environment and occupation in the aetiology of the cases.

The diagnosis of occupational skin cancer,

The prevention of occupational skin cancer.
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1. IThe average age of onset:-

—catiegss k.

in males was 52,53 years

in femeles was 63.43 years

in males and females was 56.09 years.

The younger age onset in males is noted.
2. Percentage of working 1life spent oubdoorss:-

in males was 48.0% |

in females was 5,71%

in males and females was 36,29

‘Males Females

75% or more outside 3 0
50~75% outside 6 0
Igss than 50% outeide 6 v

607 of males spent over 50% of their working life outside,

3. 2ite of the Sguamous ganger, with regard to exposed or covered sreas-

Mgles Tomalesg Both

Normally exposed area 86,87 71.5% 82,6%
Normally covered area _ 6.6% 28,56  13.5%
Doubtful 6,6% - 4.5%

There is a greater number of cancers in exposed areas than in covered areas,
In the males, the excess of cancers in exposed areas is greater than in

females, .
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Medium dark 3

DarkA 1
Most of the cases have skin which can be classified as fair or very fair,
b) Hair (aged 21)
Avburn 2
Blonde 1
Light brown 6
Medium Brown 6
Dark Brom 6
Black 1
Movs’a’of the cases had brown hair at the age of twenty one.
¢) Eye Colour
Brown 6
Blue .16
5. Degenerative changes in the skin

These changes were claggsified as +++, ++; +, OF = ,

- 2 0 2
" 2 o 2
+ . 2 1 3
- 9 6 15

Degenerative changes are relatively more common and more severe in the male

than in the female cages, -

!



6, Family History
a) ‘

Maleg Pemales Both

Positive 6 3 9
.~ Negative 9 [E 13 .
(= Of this number, two had e family history of cancer; ome in paternal
grandmother, one in an aunt.)

b) Family History of skin disease in any form.

Males Females Both

Positive 4 1 5
Negative i - 6 17

¢) Family History of allergy.
Males [Femalos Both

, Positive 3 1 4
Negative 12 6 18

7. General Health

Males ©Females Both
Good -+ 10 4 1
Moderate 5 2 7
Poor 0 1 1

8. Skin Cleansers

The following agents are mentioned as the normal skin eleangers

by the patients - some patients ‘mention more than one, and the agents are

given in order of number of times mentioned:=
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Lifebuoy Bar Soap -

Lifebuoy Toilet Soap
Palmolive Toilet Soap
Yellow Bar Sosp

Toilet soap (unspecified)
Fairy Soap

Lux Tollet Soap

~ Baby soap
Knights Castille Toilet Soap 1
The top two places are oeccupied by carbolic Soaps., The phenol content may
possibly be of significance.

Other agents used as occasional clsansers are as followsse

Paraffin " 3
?efrol : ; \
ﬁaphthalene‘ 1
UGrease soivent“ , 1
Tallow 1

The use of hydrocarbons as skin cleaners is, without doubt, an
wwige thing, Depending onvwhich hydrocarbon is used, the possible actions
on the gkin are:- - .

1. A carcinogen

2. A coearcinogen (irritant)
3. A gensitizing agent

L. A defatting agent

In this connection, there is a lot of work to be done in educating

warkpeople in the dangers of improper cleansing agents and in the provision



of good cleansing agents and good facilities such as washrooms, hot water

and towels,

9. Housing

The general housing conditions of the cases can be classed as

followss-
iize izerel?tion Senitation Bath Hot water | Water Piped
Qumser o ‘ provided to house
occupants. easily
COvererovded .

e e NI 3 o= In Out | Yes No | Yes No | Yes | No
NN U YOO T OV N 0000 A I, 2800 O . V20 1
Females 2 51 3 41 3 1 41 3 4l 3
411 108 Ji3| 7 |7 {15/ {12 19]3

The picture which emerges is of housing conditiong which are not

particularly good, especially when viewed from the availability of hot water

and bsths.

While it is not suggested that good personal hygiene cannot be

maintained in such conditions, the presence of a bath and adequate hot water

makes the whole business much eagier ~ and therefore it is more likely that

higher gtandards will te achieved,

area per person,

Overcrowding in the above table ig not defined in terms of floor

A single + is given if, on room occupancy there are two

people per available room (i,e, excluding rooms which cannot be used for

living or sleeping).

persons per room is shown ag negative.

13 are classed as negative, 8 as + and 1 as ++,

The sign ++ is used if the number is over 2%,

Under 2

From the table, it will be seen that

In terms of social class, the housing conditions indicate that the

lover end of the scale is probably more heavily represented than the upper

end,
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10. Socisl Clags |
The following table shows the social class of the patients
and the social clags of their father, when the patients were aged 5 - 10,
The latter grouping is to try to show the social class in childhood, es
well as the adult social clasar to which the patient belongs.

A11 occupations are clagsified in accordance with the "Classification

of Occupation 19500 ( (1951), H.M,S.0, London),




Patient aged 5~10
Gagafathers 506, | Patientis cceupat-|{ Soc. R[0C .
o, joccupation joclass | ion as given clags Patient's occupation as agcertained ® |.1gaq
110G ICoachman v Book, Stationery &} II [Paper roundsboy to manager of several 11
News Stand Trade station bookstalls {over 53 years) R
M11 Master Iz Woodworker IIT  |Alway® a woodworker, though he started | II
Mapiner as an mﬁ@umwﬂom shipuright, Used
pitch to line coffins, anmmﬁ.o.
carpenter for 36 years R
"MI1R Chemical v Pavier IV |Various odd jobs, as roundsman, bub v
Miller mainly & road sweeper. {24 years)
MLE Farm v Paint Sprayer IV |Stevedore 15 yrs., Cowman 12 yrs., v
Labourer Paintsprayer 5 yrs., other 2% yrs.
M16 |labourer v Labourer V |Tar digtillery labourer 4 yrs., v
Plasterers labourer 3 yrs.,
..m_ Arny 5% yrs., (R.A.Gunner)
lzu.m. Sailmaker |ITI 0ld age pensioner w emu.owso,bm ocou.mwoa. 3 yrs., Seaman ITT
t Mate 274 yrs., Poultry and stray-
wmuéw farmer 18 yrs., Boatman 6} yrs.,
Retired 7 yrs.
M23 PBrickmaker | IV Retired « {R.N,Seaman to subuwarine coxswain 20 yra}l IIT
Straw hat Coastwatcher & Customs Waterguard
naker 29 years.
M2/, [Farm carter| IV Labourer V |Gardener 3 yrs., Houseboy 1, v
% Royal Marine Army 8% yre., labourer 1} yrs.,
Army 6 yrs., lagger 5 yrs.,
Blectricianis Mate 6 yrs.
120 |Joiner III | Joiner 11T | Labourer 22 yrs., Joiner 28 yrs. III
130 Shipuright |1IT | Machinist IIT |Machinist, turning metals 30 yrs. 1T




Cage] Patient aged 5-10
No. | Fathers Sce. [Patient!s occupat=~ Soc, Soc.
Occupation | Class {ion as given Clasg Patient's occupation as ascertained® |Class
M33 | Engine III Retired woodcutbter - Cycle repairer 6 yrs., woodworking I1T
Driver machinist machinist 38 yrs.
M39 | Horse IV Boilermaker IIT | Boilermeker 48 years III
: Groomn . . ,
ML | Master IT Representative IIT | Office work 2% yrs., Sales represent-| ITI
Mariner ative tar & bitumen trade 30 yrs. b
13 | Retired - [Retired ~ |Worked all his life in banking, in II Father was a
‘ * (Retired I various jobs over 39 years. wealthy retird
Merchant) A ed merchant.
M4 | Coachman IV Window dresser and IV | Works for wine and spirit merchants -~f IV
: driver cellarman 2 yrs., storeman 3 yrs.,
delivery 4% yrs., window-dress and
delivery 15 yrs. Hobby - boats
o , , .
0P Engineer on III [Housewife Draper shop Asst. 2% yrs., Florist TII
! boats Couneil Clerk Asst. 10 yrs., Housewife 45 yrs,
w3 Seaman IIT (Housewife Llaundry worker 1, Housewife and I11
Docker housework 42 yrs.
T4 | Secretary of Domestic duties’ moc.,mozoﬁr 23 yrs. Iv
an Agricul- IIT  {(Single)
tural Soc.
F6 | Coalmner | III |Housewife | Chocolate packer % yr.,lemdry - v
(Agricultural labourer) worker 53 yrs., Housewife 15 yrs.
T Farm Carter IV [Housewife Domestic work 12 yrs., hospital V Father was%ith
Labourer cleaner 2 yrs., Housewife 30 yrs, Iirses all his 14
7S Becretary to IIT [Retired Schoclmisiress Sehoolmistress 38 yrs. Iz
~8chool & School |(Single) ]
Governors . ‘
13 | Carpenter IIT Retired Scheolmistress Schoolmistress 4l yrs., iy
| . ox Naval P,0. | Housewife 16 yrs,
#For TUIITOstEITIE; TEEe THaS T UEetpation Tn cass AISTorion. R ="retired,




iv)

. «123= '
Soclal class by fatherls occupation, patient aged 5.10,

I I OIII WV
Males 1 2 4 6 2

Females w = 6 1 -

Both 1 2 10 7 2

Social class by patient's occupation as given.
I II III IV Vv Retired

Males - 1 5 3 2 4

Females. As married females take their social class from their
husband,vit is not possible to classify social class on occupation
as given.

Soeial class by occupation, as ascertained
I II III IV V

Males - 3 7 2

3
Femanles - 2 2 1 2
5

This is an attempt to summarize the social class of the individual

throughout his life, Although the childhood period is shorter in time, its

effects in the period of formative growth are greater and the proportion of

1/3 is therefore allotted.

The social clags digtribution is therefarg:w

I |1 Jmr | v
Males | -~ [2%]|6 |312%

Fomales %@ 1 %6 3 %éil 1 %é

Both (75 |4 |9 Tl Hls

" The trend in males is towards the lower social clagses and in the

combined male and female total, the number- in I and II ie 4;/3, whereas
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the number in IV and V is 8;/3. The males particularly show a strong trend

to the lower social classes, I

This would tend to confirm the findings of Ryle & Russell (1947)
and of Stocks (1938) which are menticned in‘Part I, '
11. Reaction of the sﬁin to‘sunligég.

Does the skin form pigment easily?

'Male Female Both
Yesa 4 4 8

No 1 3 14
Amongst the men, there is a greater number of cases who cannot form pigment

easily,

12, Traumatic Squamous_Cancer of the skin, ...

The relationship between trauma and cancer has heen discussed in

Part I in a very general way., The observed connection between‘burns, séafs
and cancer is well known, though much difference of opinion exists as to whether
trauma ig the carcinogen or the cocarcinogen in such cases, It would appear
to me to be able to function in both capacities. The localization of tumours
in experimental animals by wowmnding is well known and has been referred to
,in Part I, Here the trauma is thought to act asba qocarcinogen. If trauma
is presumed %o be é causal factor in the production of cancer, the following
criteria; which woere first stated by Bwing (1935) , would require to be
ﬁemonstratedg”

1. The authenticity and the adequacy of the trauma.

2, The previous integrity of the injured part.

\3. The ‘tumour arises at the point of injury.

4. A reasonable time limit must be observed between the injury and the

‘appearance of the tumour,
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5. The positive diagnosis of the presence and nature of the tumour is

egsential,

(These criteria apply to all cases of supposed trawmtic cancer and not

solely to skin cases.)

In the cases which I have seen, three appear to fulfill Ewing's

criteria, Nog. MR3, M24 and F4; and wme case shows localization of eancer

at gite of previous injury - M6,

reference should be made to Part II,

For full details of their histories,

Their histories are shown briefly in

the table below, set oﬁt under five headings to correspond with Ewing's

criteria.
Cage|Nature cf traumal Any previous|Did tumour |Time elapsing|Positive | Comments
o, lesion at |arise at |[from trauma |histo-
site point of |[to histo-  [logileal
Injury logical diagnosgis
diagnosis
M23 |Prick on cheek No Yes 6/52 Squm}lous
while picking Carcinoms
e¢ob nuts
24 [Prick by ancedlsf No Yos 8/52 Squamous
while sewing as- Carcinoma
bestos c¢loth
P, {Struck back of Yo Yos 6/52 Epithel- |History
hand on a chimey ioma, ' ?i‘ s;r7;3é-
projection, suge Grade 2. 1@5
. taining a soot alier
contaminated injury
wound. o
Ty [ I S B Y e T
of shin due to an loma :01';‘: in
oil pipe, Fuel distill-
oil contaminated ery.This
the wound. - may be a case of localizatim

scar.,

of tumour at site of previoui
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It is necessary to accept the patients statements for the first

fomr of the five eriteria, but as far as possible these statements have been
cross checked for time and other details with the hospital record. An attempt
vas also made to shake the patients in their stories, bearing in mind traumtic
determinism - that is that after the lesion has appeared, the patient will
come up with a story of injury. In each of these three cases, the patient

wag quite sure that the injury was causally comnected with the lesion. It

1s impossitle to be absolutely certain in a strictly scientific sense when
reliance has to be placed on a story told some time after events have taken
place, but, in spite of checking and tecause of trying to shake the patients
in their stories and of being wnable to do this, I telieve that these cases

. are causally related to the trauma described, It 1s necessary to he somewhat
scepticalbahout guch stories in cancer cases, and I have therefore given my
ovn views as fully as would seem necessary in order to show that while I share
the scepticism and have seen many cases of undoubited traumatic determinism,
that in my view these three cases sre ecases of traumatic cancer.

The time interval in these cases is of interest - six weeks in.two
and eight weeks in one until histological diagnosis was made, The lesion wasg
noted in three weéks in one cage and had heen present in each of the other
cases for akout two weeks before removal and section. The close correlation
of the three times and the short time interval from trauma to cancer seems to
me to be of importance,

One more case shows trauma in the form of low grade chronic
irfitation by spectacle frames as the vpossible cause - i.e, F8, In this case
the patient sustained a cancer of one cheek, and a lesion on the other.cheek

(which was not examined histologically) within ten months of each other.
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Both of these lesions were at the exact point of contact of the spectacle

frame with the cheek,

Case Wo, M1O also shows a cancer of the cheek at the site of
lcontact of spectacle frames, although in this case there is also a chromiec
eczema,

13. Aetiolocy of the

A gynoptic presentation of the astiological factors in the cases
vhich were investigated appears telow, It will te seen from this that in six
of the cases the aetiology is unknem. This does not mean that in the remain-
der of the cases (16 = 72,8%) that the aetiology is known with certainty,
chever, in all cases which are not labelled as unknown, possible aetio~
logical factors can be suggested, and in some it is my oniﬁion that aetiology
is not in any way obscure. By way of classification with regard to the
aetiology being known, a a&sﬁem of ++'g was awarded as followss-

++++ Practically certain
+++  Very probablev |
++ Probable
+ Possible

-  Unknown.
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Rating jNo, and| Aetiology.
in + age at
or, - lesgion A
- 1%116%. 65 This pgtient has a family history of allergic illness.

g Following on a grosg psychological shock, the patient devel~
oped generalized eczera which became chronic, Seven years
later he developed a gancer of the face at a point where his
spectacle frames sat on his check, (Ses F8)

T M1 This man, a carpenter for most of his life, had a definite
hged 54 | exposure to pitch for 2 years (aged 14~16) while coffin-
making, He worked in a yery gunny area (California and
Nevada) aged 30-32, and spent 504 of his working life out of
doors,
s Mi2 Four surface cancors have been diagnosed in thismn: three

Aged 50 | clinically and one by blopsy. His occupation for most of
hig life waa a street sweeper in cantact with road dugt and
outgide in all weathers, His exposed skin shows glaggical
Drecancerous degenerative changed,

- M15 Unknown
Aped 39 . .
o M16 This cancer appears to have a definite occupational cause,
Aged 29 {The patient handled pitch in a tar distillery aged 14-17 _
and had an injury which was contaminated hy mineral oil aged
25, He had a swelling at this gite 3/52 later which sube
gided, 4 years after this, his cancer appeared at the site.
e et - M19 This seaman who has spsnt almost 1007 of his working life out

Aged 76 |of doors and has on occasion used pitch and tar.and Stockholm
(wood) tar shows typical precanceroug changes (shagreen skin)
in a very fair gkin (asscciated with red hair), Ocgupation
and lagk of skin pigment would seem to be the main factors
in this case,

o M23 As a Custonms Weterguard (coastwatcher) this man was outgide

Aged 64 |in all weathers for 25 years, He received a prigk on the
gheek while picking cob nuts and six weeks later had an
epithelioma at this site. '

bt M2/, There is a clear history of trauma (a prick by a needle),

Aged 41 | followed within lesg then two months by the appearance of a
tygrt® (which proved to te an .epl'thel:}oma) at the site of
injury. The needle was sewing agbesbtos cloth.

- iM29 The aetiology is not known. There may possibi_l.y.he a connection

Aged 45 |botween the 'teak poisoning' (allergic dermatitis) and the
gcancer, but the interval of 22 years seems long, No other
factor can be suggested. ‘

*+ N30 . |Naevus present since birth. This naevus (wart) was occas-

Aged 44 |ionally cut while shaving, Finally grew rapldly. Since aged
16, patient has been heavily expoged_to g:r__nerfl oil - greases
and cutting oil - and since that age has suffered from a

e chronic eczena
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Rating] Mo, and { Aetiology.
ia + age atb
or - lesion ‘ ‘
#+e | M33 Yallgnant change in a chronic varicose ulcer. Occupstion may
Aged 67 have aggravated the condition by preventing healing of the
(or less jvaricose uleer: his work ag a woodworking machinist invelved
gontinuous and rather immobile gtanding, ,
fd M39 Eczema of face aped 9. Ilasted 1 year, Lupus vulgaris 5
Aged 51 jyears prior to development of cancer. His work as a boilerw
maker brought him into gontact with the soot ash and clinker
in railway engine (coalfired) firehoxes,
s | MAL Intermittent contact with piteh, tar and bitumen (agphalt)
Aged ™49 {for 27 years, with closer contact during 3 years at end of
war, Hobby is repairing and maintaining his car - and he gets
his hands covered with oil, Cleanses hands by washing in
paraffin,
- M43 Unknown.
Aged 63
| MAA This man who has worked in the wine and spirits trade, spends
Aged /9 jmost of his spare time sailing in his motor boat or working
on it, In this connection he has heen exposed to tar
(sufficiently %o suffer from tar erythema) and spends a lot
of time ouldoors in the sun and weather., His forearms show
degenerative chanpes of 'sailor gkin!. :
| <o
- F2 Unknown
Aged 66
I
- F3 DToknowm
Aged 51 .
it T4, While doing housework, at which she had worke'zd all her life,
Aged 63 |the patient giruck her hand on a chimey projection and sus- |
tained a goot contaminated wound. Six weeks later, a swelling
appeared which was an epithelioma,
- |F6 The youthfulness of the patient at the time of the lssion
Aged 28 |{would suggest an aetiology which could be demonstrated, Iz-z
this case, the various pogsible factors camot satlsfactorily
be sorted out and the reader is referred to the full case
history, Unknoun.
+ F7 An uleer in a pigmented avea - 2 previous naevus, with
Aged 61 |malipnant change.
+  F8 Probably due to continued irritation from spectacle frames
Lged 62 | (See M10)
i . s 4 iated with
+ |F13 Possibly connected with gutaneous atrophy asgociated with
Aged 70 |rheumatoid arthritis, or with schoolroom chalk, .




The aetlology of these cases may be classed thué:~

‘éetioloyglkggggz Males Femaleg Al
Practieally'certain Abpp 4, 0 4 ..
’ e
Very probable b 4 1 5
Probable + 4 1 5
Poggible ’ + 0 2 2
Unkn.own - 3 3 6
Total - 15 7 22

It will be seen that most of the male cases fall in the top three
grouﬁsb and that only dne fifth of thewcases are classified as unknown.,

This digtribution of cases is reversed in the female cases, most of which
fall in the last two groups - over half teing in the last two groups.

It has been shoun thet on close investigation of proved squamoug cancer cases,
that in 14 out of 22 céses (63.8%2) the setiology could be classified as
probable, very probable or practically certain, The difference in male and
female cases in so small a sample camot be rated accurately, tut the trend
which shows the largest number of the male cases falling in the probsble or
betier clagsses and the swallest number of female cases in the same categories
should be noted,

Another point for comment is the number of cases in which it is
possible to make a reascnatle deduction, following imvestigatiom, concerning»
the aetiology, Particularly in the male cases, I would suggest that large.
scale investigation might yiéld worth while results.

The large proportion of male cases about which a deduction can be

made' with regard to aetiology is certainly unusual in a group of cancer cases.
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HEVe Knowh eNvIirme Are there ! or other factor a -
mental factors possible other contributor to
eantributed to factors in aetiology (State -

Casg thie squamous this squamous what factor and |

o, § cancer? Reasons and Remarks epithelioma? |Reasons and Remarks|ressons) -

M1.0 § No - Yes 1l. Chronic eczema |Other factors

2. ? Irritation appear to be
from mwma.«mcu.m important.
‘ : @.amemm. . N
M1l § Possibly Hendled pitch briefly when No - Environmental, .
, young . poesibly.

Mi2 ¢ Yes Road sweeper and tar worker. |[No - Environmental.
Has !'shagreen gkin' in ex-
posed areas and has had four
surface cancers, n .

LMi5 ¥ No - ‘ ‘ ¥o - Not known

AM16 | Yes Pitch and tar handler in a tar|No - - |Environmental,
i distillery, Also, handled _

4 mineral oll. Patient was aged

28 when sqguamous cancer
‘ developed.

19 | Yes A sailor with é.@pomu. precancer- Yes Poor resistence 4o {Environmental
ous changes in his-exposed skin sunlight, due to |Constitutional
("sailor skin') lack of function of] factor.

A pigment in skin (he
. was_red haired)

23 | Yos Worked for 25 yrs in all |No - Environmental,
weathers, History of injury pre=- probably.
ceeding development of the
Sguamous cancer, :

MRJ, | Yes There is a clear higtory of Yos IThe prick with the |Environmental
trauma by pricking the sgkin N needle arose while

{with a neaedle. The cancer mmzwwm ashestos
arose within a month of this cloth.”There ig& 2 wemote ﬁommwwﬁww@,
T.m@ﬁobwbm. of mnﬁwmsdm Hob of asbestos, i




Have ‘knoun Are there Was environmental
environmental posgible or other factors a
factors comw. ¢ other factord contributor to
tributed o in this aetiology (State

Cauef this squamous Squamous what factor and

No. fcancer? Reasons and Remarks epitheliomn? \Reagons a nd Remarks | reasons )

¥29 §Probably not There may bte a comnection No - . Not known

. . between the incidence of

previous allergic dermatitis
due to teak and the sub-

. gsequent gancer.

M30 fPossibly Mineral oil exposure +++ at| Yes Chronic varicose Both environmental

work, eczema. factors (oil) and
constitutional factors
{ehronic eczema) may
) contribute in this
case,

M33 Yes Chronic varicose ulcer No .. Standing still at
;b (following trauma orig- work may have tended
X inglly). to prolong varicose
o . ‘ . ,‘ . wlceration,

M39 {Possibly  His work ag a boilermeker Yos Higstory of eczema, ,

wag in the firebox of rail- Bged 9, for 1 yr.
wvay locomotives, which are _fupus vulgaris at
coal fired and produce soot. site of ‘cancer,
regent 5_years. :
MLL 1Yes He hae worked im in ooha.ddmsﬂa Ne - {Envirenmental.
slight contact with piteh tar
and asphalt for 27 yrs. Alsd,
he has as his hobby car work
and gets 0il ++ on hands,
This he cleans with paraffini,
MA3 [No - Yo = Mot wwgﬁp

Y44, {Poseibly He has had tar erythems while No L Tar mww.&w @Hm%@@

tarring his boat, and he | a @mwim in the aet
gpends a u.ec of his spare iology ow this cancer
vine oc.pc f doors with the - (Hobby of boating).
o088t




. mm_.c.m ,HBOé Are awWQH.Q Zm.m\ ‘environmenvtal
environmental possible or other factor a
factors con- other factors contributor to

‘ tributed to in this aetiology (State

Cagef thia squamous squamous what factor and

Wo. }cancer? Reasons_and Remarks epithelioma? |Reasons and Remarks |reascns)

2 iNo - No - -

F3 [No - No - Environment shows

nil discoverable.

5. tYes Cancer was noted 3/52 fol ‘Hozgm No ~ Environmental
an injury while clearing soot
from the chimey,

76 Yes Lack of oleanliness is an out=~ j] Yes Continval drug Govironmental
gtanding feature of this case taking for asthma probably., Drugs for
~ both in person, in clothes agthma is-another

L : and in home, — possibility,
&F7 iNo - Yes 1% previous nasvus -
o (pigmented)
Fg  §No - ¢+ Vea “..U irritation from §{? chronie irritation
i gpectacle frames. from spectacle
B ii) ? echoolroom frames,
. chalk, .
F13 } No - Yes i ;? achoolroon ? other factor.
e | chalk,
ii)?eny association
with rheumatoid
arthritis or gkin
‘ changes associated
with this disease.
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In the preceeding tabls, the cases are placed in four classes, .

with the following results-

| Male Femsle ALl
Environment and occupation directly concerned 6 1 7
L, n indirectly @ 1 0 1
3 u w possibly  ® 4 1 5
) i L not % A 5 9=

The majority of cases thus fall in categories where environment
and occupation may have contributed to the causation of their caécers.
This finding ma_yhelp to support the argument, advanced on the work of
others in Part I, that squamous cancers are more likely to have environ-

mental and occupational factors in their aetiology than basal caﬁcers,

& Out of this, five have no known or possible suggested aetiology.
In the remaining four cases, the aetiology is lnowm but is not connected

with enviranment or ocecupation.
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15, The Diagnogis of Oeanatlonal Skin Cancer.

i) Case history

In order o ascribe a skin cancer fo cauéas arising out}of océu-
pation, it is necessary to examine in some detail the present and past
ocoupations of the person who is ﬂuxierlng from the cancer. A careful history
should include not only the job-title, but some idea of what the work per=-
formed actually was in each job. Any substances which came into contact
with the slkin should also be noted, together with duration of contact,

The generel environmental factors such as housing ete., should
also be investigated, and hobbies (vide supra) should te enquired into,

From such an occupational and environmental history, it should te

possible to arrive at some conclusion about the likelihood or otherwise of

skin cancers from known cauges. From unknown causes it may give a clue as to
aetiology, in that some new cause may be suspected,

ii) Association with other skin digseases or skin changes

This agsociation may favour the occupational origin of the cancer,
as in "shagreen® skin or may suggest a non-occupational cause as in xeroderma
pigmentosum, Full examination of the patient together with a careful skin

examingt 1on should sort out such relationships.

iii) Precocious Appearance of skin cancer

The likelihood of a cancer being iﬁdustrial in 5rigin may be
heightened if a cancér appears in an individual who is below the normal
cancer age, and who has no history of chronic gkin disease. Potts in 1775
noted serotal cancer in M"elimbing boys® who were aged 13-15, Jenkins (1948)
in his moﬁograph %Dermatoses among Gas and Tar Workers® noted the average

age of Tar Works! enmloyees‘suffbring from epitheliomata as 49, the younges't
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being a piteh worker of 27. A colour vlad . e
ing a piteh worker of . ¢olour plate of a man suffering from an

epithelioma due to tar is shown in the Atlas of Skin Digeases hy Semon &
Moritz (1943). His age is given as 41,

iv) Type of Skin Cancer

Out of a total of 4,632 cases of cutaneous cancer in 3,530 persons
which were notified to H.¥, Chief Inspector of Factories hetween the years
of 1920 and 191;9, 105 were rodent ulecers - i.e. of 4,632 cases 1.8 were
rodent ulcers, ' It will thus be noted that industrially caused cancers of the
skin are much mo*’*e likely to be équarnous epitheliomata,

It would also seem likely on theoretical grounds that skin irritants
and carcinogens applied externally would tend more to affect the superficial
than the deep cells, thus producing epidermoid cancers in greater numbers
than basal ecancers (rodent ulcers).

Of all cases of fatal skin tumours recorded by the Registrar General
between 1911 and 1945 (a total of 27,215) just over 6% were due to sarcoma or
melanoma, Of the cases remaining (25,545 = 94% approx.), 77% were cases of

squamous epithelioma and 23% were rodent ulcers, 4

Percentages of
A1l skin All notified

Type of Cancer :
skin cancers

cancer

deaths  1920-1949
1911-1945 ‘
Squamous Epithelioma 72 98.2
Rodent Ulcer 22 1.8
6 , 0

Other

As an extension of the view that industrially notified cancers

are mainly squamous epitheliomata, and that envircnmental factors may be

the main causal agent of such cancers, it way te reasonable to draw two

conclusionss .
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1) That cases of Squamous epithelioma in general will tend %o have
wore in the way of environmental aetiology (whether arising from the
industrial or other environment) than other forms of skin cancer,

2) That in view of the extreme’ly small percentage (1032)'of rodent
wlcers in the 'notified! series, that the environment is not very
important as a causal agent in rodent ulcers in factories, f

For theée reasons, the environmental investigations made have been
confined to cases of squamous cell cancer, It was also felt that histological
confirmation was a more reliable hasis for work than clinical impressions with
regard Lo the type of cancer (see Part II Selection of Gases).

A gurvey of ecancer incidence in the populatiorn of Iowa (Haenszell,

W, et al 1956) showed the distribution of all gkin cancer cases noted as

followgse—
Percentage
Basal & Baso | Squamous ] ’
, squamous cell cell Epithelial| Other -
A1l types _cancers cangers | Melanoma canger types
1,067 46,8 38.4 5.2 7.1 |25

These cases were noted in & cancer survey which tried to elicit information

atout all cancer eases in the area as sarly ag possible in the illness, by

collecting cases from all sources (hospitals, clinics, family doctors, ete.)

within the State.

When these figures of incldence are compared with deaths (the
Dreviocus tatle from the Registrar General) it will te seen that the number

o ories i ¢ imately half the number
of squamoue cell cemcers in the Iowa series 18 approX tely

of the skin cancer deaths; and the number of basal cell cancers in the

‘ . a + in b i r deaths
Iqwa series is approleaﬁely double the number in the skin cance 2

‘
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This difference is interesting, and vhile the two series are not

direetly comparable as it probably reflects a difference in morﬁaliﬁy in

these two different types of pancer, it also seems to show up the fallacieé
which so easiiy'arise by lumping all skin cancer under cne heading, It is
clear from the evidence of the path 10logist, and from the difference in
clinical picture, and from the cceupational incidence amongst meny other
reasons, that these two forms of skin cancer are separate and digtinet and
ghould be treated separately. The differences between cancors of the cervix
nd body of the uterus are well recognized - and no discussion is now attempied
on ‘cancer of the uterus? without breaking these cancers down into the Hwo
widely differing groups. A similar breakdown is required in ekin cancer

and before progress can be made in the occupational classification of skin
cancer in large numﬁers, it will be necessgary %o obtain the co-operation of

the Registrar General iﬁ preducing analyses which show not only present
ccupation, but previous occupations, and which show the precise type of cancer.

Cases which have been confirmed by microseopic examination of the skin should

be separated from cases diagnosed clinically.

.

The Registrar General in analysing the 1951 census is =4ill using
kin C8near?! ag a heading in the occupational volume, and in the Cancer

Registry, occupations are not being recorded.® This seems a pity.

The Iowa survey Shows also the difference in dis tribution by site

of squamous and basal cell cancers under the following headingss -

B Site Bagal and baso- Squamous cell
squamous cell cancers cancers
g af ~ A
Face, head and neck 55.8% _ 33.5%
b o
i Obher and wnspecified R4Th 47.1%

-
=

# Personsl communication,
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This confirms the different behaviouz of the two forms of cancer by
showing thelr different distribution.
MY 1 . i » '.-
This table should also be compared with the tables under Section vii.

below, Sita2 of the Cancer,

v) Multinlicity of Surface Cancers

Petbrreee=ity

It is unlikely that any individval will develop more than one
surface cancer without there teing some astiological factor which should
beccre apparent on iavestigation, Case Wo, M2 is a good example of this,

Certain sekin diseases may eventually lead %o several cancerg, and in
these cases the underlyihg disease should be ogpvious to the eaminer, |

In other cases, the cause of the multiple cancers will lie in
‘environmental factors - and particularly in occupational exposure, Jenking
(1948) quotes ﬁhe cage of one pitch worker who at the age of 36, with 20 years
service, had suffered from 9 previous scrotal lesions (either‘papillomata .
or earcinomate) in addition to the epithelioma with which he now presenied.

in the absence & obvious non occupational skin disease it would,
therefore, be wise to suspect environment and in pardicular occupation, as
an aetiological factor in any case of multiple surfhce cancérs (’surfacgl ‘

cancerg include orifieial cancérs at muco-cUbaneous junctions such as lip,

nose, ete,)

n

vi) Sex

D

It ig probable that more-occtpational cancers will occur in males

than in females,
vii) Site of the Cancer

The following figure has teen congtructed from figures which have

been collected by Henry (1950).
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Cutaneous Cancer; a Comparison by areas affected of cases
notified by industry and cases notified at death to the

Registrar General.

Percentage

Head and neck,
mmma

Scrotum.
Upper Limb,
Cased of Cutaneous Cancer
NOTIFIED in England & Males
& Scotland 1920-194.9.
Ism
Lower Limb* rodent ulcers) f
Cases of Cutaneous Cancer
FATAL from Registrar General |
England & Males 3911-1945. |
(Industrial & all other causes)
i ! i
Trunk FATA‘L Squamous Epithelioma, [
Penis

In 1% of Fatal Cases, the site was not stated,
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This figure shows the percentage of cancer by various sites in
wio series. | ’
’i) Cases of sutaneous cancer which were notified in England, Wales
and Scotland in the years 1920 - 1949,
iia} Cases of cutaneous cancer which were fatal - takenfrom the Registrar
Generalls returns from 10111945,
iib) The cases of Squamoué epithelioma from the above series,

The first series, the "notified cancers® was a group of 4,632 caseé
in 3,520 persons of which 1.87 (103) woere rodent'ulcers, These cages are
probébly industrial in origin and are mainly sguamous épitheliomata.

The second group, the ®fatal cancers® contains 25,545 cases of
which 237 (5,896) were rodent ulcers., | |

It is appreciated that these two series are not directly comparable
as treatment would no doutt cure some of the 'notified! series while others
in this group would go on to become included in the 'fatal' series, However,
a few pointers will emerges - '

Head, neck & Lower Linbs. There is not a great deal of difference in the

aumkers of cases of squamous cell cancers in the two series,

Serotun & Upger Limb. Squamous epitheliomata are three times commoner in the

notified! than in the 'fatal' series. It would therefore appear that scroﬁal
and upper limb cancers are likely to have an occupational factor in their
aetiology, or they may be more easy to cure ‘than other sifesf

Irunk & Penis. The number of cases in the fatal series is four times ecommoner
in the trunk and 17 times commoner in the penig than in the 'notified! series.
These differences may be due to different mortality rates = but it is also

possible that occupational factors play a lesser part in the aetiology of
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these cancers, If mortality differences exist, why should the limb figures

{upper and lower).be go different?

It is interesting %o note that_scrotal epithelioma is presumed to
be industrial in origin by virtue of site alone, as it is 'prescribed’ under
the National Insurance (Industrial Injuries) Act of 1946; all the other
statements of ’preséribed' diseases arse in terms of causal agentis,

16, The Prevention of Occupational Skin Cancer.

Recognition of the hazard is a primary gtep in prevention., In
view of the relatively long latent period between exposure and the develop-
ment of gkin changes which is common to carcinogens, it is important with
regard to new substances and processes to try to predict carcinogenieify in
crder that preéautians shall be adequate. Recognition of a hazard may
thérefbre involve resesrch on a considerable scale or the taking of pre-
cautions on suspicion,

The chemical family to which the substance belongs may give a clue
in soﬁe instances. Undoubtedly the most unfortunate way %o recognize'any
cancer hazard is by the appearance of the disease, as has so often happened
in the past,

In the YOutline of Occupational Digease Control through Engineering®
(Bﬁlletin No.&3, Washington D.C.) the U,S;-Department of Labour gives eight
methods for the control of industrial health hazards:-

1, ‘ Substitution of less toxic material
2. Enclosure of harmful process{zith automatic operation)
3. Isolation of the harmful process from the remainder of the plant

with special protection for workers necessarily inecluded in the area

iS()latedo
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Ao Locsl exhaust ventilation
5. General ventilation

%, The use of wet methods. -

-3

« The use of peraonél protective devices parﬁieularly respiratory
prctectibn | |
8. Decreasing the daily exposure through short work periods,

In principle, the steps which shéuld be taken to deal with a cancer
hazard follow the same steps as should be taken to deal with any other toxic
hazard. These steps will be commented upon hriefly and the special pointg
in dealing with cancer hagards will te noted.

1. BSubgtitution. This is the ideal method of dealing with any toxic
hazard gecaﬁse hy this method the hazard should cease to exist - i.e.

a non~toxic substitute is provided for the toxic material,

2, Bpolosure. By this method, the toxic substance is kept enclosed, thug
oreventing handiing, It i® not, however, a foolproof method as gpills,
legks and pther accidents can and do oecur. In this way contact with the
toxic substance can he made.

3. Protective Clothing. By this mesns it is hoped that the worker can be

protecied against the hazard, waever, ag was pointed out by Sir Thomas
legge, any methed over which the worker has no control (i.e, substitution
and enclosure) ig betler than one over which he has control (clothing),
It is difficult to remove protective clothing which is heavily contawminated
vithout getting some trace of the offending substance on to the skin.
These msthods are mentioned triefly, ss they are standard methods
of prevention. With regard to skin cancer, certain gpecial considerations -’

apply in addition to the above, or ceriain general factors require more than



Aty 7
usual stress. These are given in detail btelow.

i) Education of the worker in the nature of the hazard is immortant.

this wvay he can appreeciate the need for care in handling in ovder .
to preovent skin contact with uhe offending substance, It is not
possible to secure as good co~operation from the worker if he does not
understand the need for doing certain things which he may be told to do,
or not to do, as the case m2y he, |

It ig also important that the worker should be told something of
how skin cancerg eppear in bheir early‘%tages, so that at the first sign
or suggestion of amormality of any kind he knows to report immediately
for medieal opinion. In this waj, any case which does develop should
receive early treatment and thus he cured.

ii) Skin cleansing, If the worker de2g come into contact with the
offending substance, the importance of immediste washing should be
pointed out and enforced. It may also be good practice where skin
contact is possible but not definite to insist on a shower bheing taken
by each worker on completion of the job or shifté. The importance of the
provision of good washing facilities is emphasized; no man will wash in
an ice cold building in tepid water, Contaminated clothing should be

n until it has been laundered, The

n?.. 13

‘discarded and shovld not be worn agal

uée of suitable cleansing agenﬁs ghould be checked:; it is foolish to allaor
the skin té he cleansed by any substance which is eapable m its own of
producing dermatlt s or any skin irritation. Too often, solvents are
used on the skin and these solvents, although they are not in themselves

carcinogens, may hasten the apnearance of a canger by their co-carcing-

l-"'

genic actiong or they may produce dermatitis,
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111} Chronic Irritetion. There ig good evidence to guggest that chronie

irvitation of one sorit or another predisposes to cancer of the skin (see
Part I for discusaioné\of this). It is therefore important as part of
preventive measures to minimize any {actor which may produce skin
irritation of any kind. |
iv) Selection of Workers.

(a) ‘Age. If workers have to be exposed to a known possibly carcin.
ogenic substance, 1% would seem advisable o select people whose expect-
ation of 1ife is shorier than the average duration of exposure which is

‘required to produce a cancer, In this way, using older workers, the
tragedies of deaths from cancer in young or middle aged workers, or the
problems of having to treat cancers should srise with much less frequency.

This method of selection of workers is at present used in the dye in-
dugtry in relation to the bladder cancer hazard which exists there,

b) Condition of the gkin. A normal skin should be a sine gua non
of selection. Any evidence of any skin disease should disqualify,

Pergsonsg with a history of sny chronic or severe skin disease ghould b

rejected, Particular care should also be taken to note the presence of
any moles, naevi, etc. at the time of the original examination, in order
to provide a base-line for future periodic medical examinations, It should
be emphasized that in order to examine any patients skin completely,
that it is nedessary to have the patient completely naked and in a good
light, preferatly daylight,

If possible, dark skins should be preferred to fair sgkins.

There is evidence, at any rate in connectlon Wiﬁh golar sgkin reactions,

3

that dark skinned races suffer less than fair skinned races. (see Part I).
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v) Periodic Medical Fxaminations. This as a technigue of prevention is

wmuch less useful than the preplacement examination. At o preplacement
medical, the patients can be sorted out into those who are suitable for
the job and those who are not, At a gubsequent examination, only changes
which have oceurred in the interval can he noted, and these changes will
be relatively few. It should also 'e noted that in the case of skin
cancer, the education of the worker should cause the worker to report at
once any change which he notes in the condition of the skin.

With regard to early dilagnosis and treatment and maintenancoqu’good
morale in jobs of high hazard, there is no doubt that psriodic mediecal
examinations are helpful,

vi) Barrier Creams. The use of these substances is tased on the
¥invisible glove® type of propaganda, so dear to the manufacturers of
these products. The uge of a barrier presupposes contact - and so, as
a method of prevention ranks very low, It is doubtful if a complete
barrier exists, tut there is also no doubt that contact can be reduced
by use of appropriate barrier substances, In the prevention of cancer
of the skin, their use of necessity indicates that other and tetter
methods of prevention either have not, cannot, or will not be used, As
a method of skin cancer prevention, therefore, the use of barrier sub-
stances on the skin is a resort of desperation and an unreliakle and
ungatisfactory method.

vii) Single Contact. It has been shown that a single contact with a
carcinogenic sﬁhstance ig sufficient to produce a cancer, provided that

a non-specific stimulus is afterwards applied. (See Part I, cocarcino-

genesis),



Yoe ipportance of avoiding contect by appropriate methods is there-
fors heightened (and the need for avoidance of any form of chronic

rritation should be stressed if contact is made with any carcinogenic

e

substance) .

The whole of the thinking with regard to cancer prevention in in-

2,

dustry should be reorientated towards avoidance of any conbtact and not

;:1.

as at present in some quarters to minimizing contact, while being pre-
pared to admit some combact., In support of this view, the following

v . m . 4 .
exsract from an exitensive review by Shubik & Sice {1956) of chemical

Dol
carcinogens and the testing of éu‘ stances for carcinogenic action is
guoted, "It has not yet keen conclusively demonstrated that any pre.
ventive measures other <Than total removal are effective against ecarcino-
genic hazards®, Measurss designed to cut down the amount and duration
of contact shovld be replaced by measures tased on absolute avoidence,
The reader is particulariy requested to re-rsad at this point the
conclusions in Part I (under cocarcinogenesis) arising out of the con~
cept of a single contact being capable of producing cancer. {See page 36)
It is realised that contact cannot always te avoided absolutely in

practice - but there is a great need today to change the type of thinking

which presupposes contact as a normally cccurring phenomenon. Such
econtact, in well designed plants, should only occur in emergency - and
suitable measures, such ag education of the worker, the use of pro-
tective clothing and so on should ke arranged against the ewergency.
Prevention of exposure is nowadays, in meny cases, a matter of good

enﬂlneeﬂlng design of plants in order to en relose dangerous substances

and keep these sutstances avay from the worker
“ = 2
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It is still an all too common observation to find a carciﬁogen which
could be enclosed being hendled in an onen mammer, ty workers who have
little or no idea of the hazard to which they are exposed.
When “the hézard has been recogrized and a control programme is worked
out, the only remaining step is %o carry this programme into effecﬁ;
As 1t usually involves the spending of money, préper justification far
this expenditure should be presented with the control programme.
Eckerdt (1956) summarizes the position when he says "It is not that
industry is reluctant to assume its justified costs in the field of
environmental cancer control; it is rather that industry needs to ‘e
educated to the nature and extent of the problem and to realistic
méasures for its control.®
Conclugion
The principles on which any attempts to prevent occupational skin
cancer sre based are neither complex nor new. In order to carry out preventive
programmes, the hazard must first be recognized., Sir Thomdé Legge laid down
in his famous axioms the foundations of a preventive approach to any in. .
dusfrial hazards these axioms apply as much today as they .did-over 56 years
ago when they were propoundsd.
A number of additions can be made to ordinary preventive methods
in the Spécial instance of skin cancer, and these concern medical examine-
ations ﬁith»a view to selection of normal skins; education of the worker;
gkin cleansing; the effect on the gkin of non specific chronic irritation
and the extreme imnortance of akgolute avoidance of contact in place of
minimel contact, together with avoidance of any cause of chronic non specific

irritation of the skin,
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Lastly, any eontrol programme must te realistic and must be

carried out,




Rumary
Pars T
The history of occupational skin cancer is traced briefly
from the first description by Percival Pott in 1775 up 11l the
present time, with mention of the official Wprescribing® of the
disease, The present gtate of knowledge regarding the aetiology
of squamous cancer as it appears from a survey of the literature,
is summarized under various heading with comments.,
Chemical Among chemiecal factors in the aetiology of squamous skin
Factors ,
cancer are the hydrocarbons - polycyelic compounds being the
important ones. Well recognized substances are soot, pitech and tar,
and mineral oil, Numerous chemically pure hydrocarbons have heen
described which are carcinogenic to animals., In Great Britain,
the Factory Department recognize skin cancer due to soot, piﬂbh
and tar, and mineral oil as occupationsl diseases (since 1907).
Argenic is another chemical cause of skin cancer,
Physical Physical factors which have produced squamous cancers of the
Factors -
gkin are excess heat, excess local cold, x-rays and ionizing
ra&iations, gunlight and ultra-violet light,
Personal The family history is reviewed. In some animals, familial
Factors
suseceptibility to skin cancer is recognized,
Selection Selection processes, by which the incidence of gkin cancer
| may te altered in a group - for example by means of preplacement
medical examinations, or men only being selected - are examinad,
Haﬁits The importance of personal habits, with particular atiention

to cleanliness, in preventing skin cancer is ghown. The
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statistical correlation between the numbers of skin cancerg in an

occupation and the relative cleanliness of the work is commented on.

There is a statistical correlation between moritality from skin
cancer and social class,

Previous gkin lesions, arising from injury and disease, will
predispose to gquamous skin cancer, Amongst the common predigsposing
causes are scars (especially burn secars), chronic ulcers and fistulae,
congenital gkin abnormalities and certain skin diseases, Of the
gkin diseases lupus vulgaris, lupus erythematosus, psoriasis,
leukoplakia, syphilis, xeroderma pigmentosum, various chronic in-.
flammatory dermatoses, neurofibromatosis, leukoderma, melanoderma
and scleroderma are all known to be followed in some casés by
gquamous skin cancer,

Racial differences are noted in the ineidence of skin cancer,
pigmentation of the skin having some bearing on the protection of
the gkin against eancer caused bty sumlight, There is no doubt that
in animals racial difference occur: some strains of mice are sgkin
cancer prone, In man, such differences are more difficult to
deteet. In Australia, persons of British desecent were shown to
be more susceptikle to skin cancer than persons of Scandinavian
or North German ancestry,

The lesions of skin cancer tend to localize iﬁ particular
places, in spite of generalized or widespread carcinqgenic
stimulation, This has been demonstrated in mice. The tendency
for sPeciél sites to be affected by skin cancer is well known -
for example, the scrotum in indusﬁrial skin cancer due to mineral

oil,
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Sex Sex incidence shows an excess of squamous skin cancer in
incidence b
males.
" Ocoupation Occupation is a most important factor in any discussion

of squamous skin cancers, The effect of occupation is to bring the
person into constant contact with a particular type of environment.
The resultant interaction between the persan and the environment in
the production of skin cancer has heen studied in a number of wayss
by analysis of notification of skin cancer to H.M, Chief Inspector
of Factoriegs; by analyses of hospital series of cases; and in the
present study by a detailed investigation into the whole working life
of the patient, together with details of other "occupations® such asg
hobbies, Other environmental factors, varying from housing, general
hygiene and the type of envirmmment to which the patient may have
been subjected in special circumstances, for example in the Services,
are also of importance,
The The mechanism of cancer production is examined in the liter-
Mechanisn ' ‘
of Cancer ature, with a view to seeking possible clues which could lead %o
Production
prevention of certain of the skin cancers which are found. The
origin of cancer cells appears to be in a growth disorder, probably
an inhibition of growth, in previously normal cells, Known
carcinogens are examined in the light of these theories.
Cocarcino- ,
Cocarcinogenesis introduces a most important concept. It has
genesis , : v
been shown that a single application of a carcinogen is all that

is necessary to produce a cancer in experimental animalsg, provided

that it is followed by a cocarcirogenic stimulus. A cocsrcinogenic

imulus i . oo
stimulus is one which of itself cammot produce a cancer, However,
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if it follows a single application of a carcinogen, it can %aetivate

the careinogen and produce a cancer, In this work lies a field
which is, as yet, in its full implications, unrealized in most
indugtries, Preventive programmes are at present based on minimize
ing exposure to cancer producing substances, while admitiing that
some Slight exposure may take place, Absolute avoidance of contact
is the only logical method of prevention, and should be the target.
It will also be necessary to recognize coearcinogenic gtimuli ~
particularly any stimuli giving rise to chroniec irritation, and to
eliminate these as far as possible,
Time Iag A time lag occurs in every case between the application of a

carcinogenic stimulus and the appearance of a 1esion. The impor b
ance of this knqwledge is in seeking far enough backwards in time

for a cause, when a patient reporis with a cancer,
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Sumrary
Pars IT
The case histories'and tables constructed therefrom of
patients (fulfilling the necessary eriteria) who have squamous cancer

of the skinA.
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Pary I1. ZPresent Investigation.

It has besn shown that cases of gkin csreer in whish thers is =
mowm cecupavional factor in the seticlogy, fell almest excliveively Imte the
ciass of sgusmous skin cancers, For this reazon the presemt irmvestigetiem
has been confined to squamous skin canecers, subject to the Tfollowimg |
conditicons,

1, The diagnosis is a histological snd not a clinieal ome.,

2., The tumour is primary in the skin,

3. The patient lives within accessible distence of Southawpion.

L, The cancer is not an orificial ore (i.s. ai or nesr a mmCO-~ -

cutanecus junciion),

5. The patient has had no radictherapy prior to biopsy {or excision
of specimen from which the dlagnosis was established),

Case Histories

Y10, Msls, Dste of Birth 30.5.83, Are al lesion 65,

This vetient has slwevys lived in reasonable housing conditions
and has worked 21l his life for W.H.Smith in railway station booksta]ls;
werklng hl:: way up to manager of several bookstalls, There is a family
his cry of allergic illness,

“ Following on gross peychological shock, the patient developed
a generalized cczema, which became chronic., Seven years latér he developed
a cancer of the face at a point where the spectacle sits on the cheek, At
no time was any tar preparation used in the treatment of his eczema.

The history would suggest that the gancer developed secondarily

to the chronic eczema and was localized bty the chronic irritation from the

spectacle frames,
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Case F.8. also shows localization of the tumour at the site of

contact of gpectacle frames. ‘
Mil, Malo, Date of Birth 18.,9,80. Age at lesion 61.

The patient, a son of a sea captain, spent much of his early life
at sea, He was tmught that ®eleanliness was next to Godliness® and has been
rather fagtidious all his life about personal cleanliness, He has worked
all hig life as a woodworker. In his early years aged 20-32, he was in.
U.S,, in California and Nevada (hot and sunny) and was employed for some
ﬂ:ime as a coffin maker, being exposed to fumes of piteh (used for lining the
coffing).

QOver half ’of his working life has been spent out of doors, There
is no family history of skin disease or cancer.

His cancer appeared first when the patient was aged 61, although
he had ‘a boil or pimple for séven yééré prior to this, at the same site on
the left side of his neck., The general condition of his skin was healthy
with a few degenerative changes, "

The important points in the history with regard to his cancer
appear to tes-

1, His fastidious cleanliness
2. The small but definite exposure to pitch
3. The work in hot sumny areas aged 20-32
Y Over half of his working life was spent out-doors
5. Apart from pitch and suniight, “he hgs beéﬁ exposed to no other

carcinogens.
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MiZ2, Mele, Date of Birth 30.3,97. Ase et lesion 49.

This patient has suffered frem four surface cancers, His housing
conditions have been rather poor and he has worked as road sweeper or very
gimilar jobs for most of hlS'warklmg‘ille. This work involves exposure o
road dirt, tar, and to the weather all the year round. Tar spraying has been
an occasional job. The patient's father died of cancer of the forearm,

The four lesions from which the patient suffered were:-

1. Careincma of lip sged 47 {clinical diagnosis)
2. Epithelioma, back of right hand aged 50 (microscopic diagnosis)
3. Rodent ulcer tip of left helix aged 52 {cliniecal diagnosis)
4. Epithelioma, back of left hand (clinical diagnosis)
e has marked changes of shagreen skin on the exposed skin, his
uwnexposed skin being normal for his age.

‘The patient's occupation would therefore apnear to be the major
contributory factor to the production of his cancer, and although the
diagnosis of three of the malignancies are clinical, it would te reasonsble
to assume that he did in fact suffer from multiple cancers. The multiplic-
ity, together with the associated skin changes of shagreen skin and the age
of the patient, favour strongly an occupational origin,

M15, WMale, Date of Birth 14.11.07, Ace st lesion 39.

This paﬁiént has lived in poor social conditions all his life.
He ig an epileptic and has worked in various unskilled jobs - cowman, docker,
paint sprayer. Theére is no family history of skin disease, cancer or
epilepsy, ;
The cancer was situated at the ocuter corner of the left eye, clear

o

of the 1id margins on the skin of the face. From the first sign of the
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growth until biopsy showed an epithelioma, the time was three weeks. The

patient's skin is normal for his age. No reason can be suggested for the
appearance of this tumour and its cauge remains wnknown,

i

Mi6, Male, Date of Birth 13.11.19. Apge at_lesion 28.

This patient developed.a cancer on the right shin at the site of
an injury which occurred three years previously. The injury was caused ty
a fuel oil line striking against the leg, and the wound was contaminéted
by heavy fuel oil, |

The patient's father, who worked as a laebourer then as a ganger in
a tar distillery, suffered from skin changes on his forearms and from tar
warts and "had 14 tar warts cut off his neck and some off his arms®, No
ralignancy was known to the patient's father.

From the ages of 14~17, the patient worked in his father's gang
in the tar distillery, loading bitumen, bresking pitch, and often éoing off
work with his gkin heavily covered and contaminated ty pitech and tar, Tar
erythems was a common occurrence and the patient estimates that he has had
ter erythema on at least 25 ocecasionsg.

The general condition of the patient's skin is normal, This case
anpears to be elearly of occupational origin and to be due to the handling
of pitch and tar. The age of the patient (28) is strongly in favour of
occupation being the cause in the absence of skin disease. Although this
case appears to te oeccupational in origin, it was not notified to H.M.Chief
Inspector of Factories by any of the doctors who saw %he case.

ige at lesion 76,

This patient developed a cancer on the skin of ﬁhe_neck behind

the left ear., All his life the patient was a sailor, and on "retiring" he
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took up strawberry and poultry farming for 18 years, and followed this by
becoming a rigger-boatman for 6% yearé. He thus led an outdoor life, some
of it in tropical climates.

His colouring when young was typically ginger - a very fair skin,
easily burnt by the sun, blue eyes and carroty hair. In the tropics, he
lived as puch as possible out of the sun, as he always peeled and reddened:
never did he form plguent,

His exposed skin showed the clagsical pieture of "sailor skin®
with atrophic patches, keratoses, glazing, thinness, inelasgticity and
occasional telangiectases,

The cauée of this cancer would anpear to be a combination of sun-
light and of very poor resistance to it, due to the patient's colouring,
Occupation, being outdoor, brought him into contact with the elements,

M23, Male, Date of Birth 310,3,86, Age at legion 64.

This patient has, for most of his working life, been outdoors -

in the Navy and in H.M, Customs Waterguard. There is no family history of
skin disease or cancer, Hig cancer developed on the face, six weeks after
receiving an injury while picking cob nuts. The cancer developed at the
exact spot at which the prick occurred - and the patient could not be shaken
in this story. He is quite sure of the connection between the prick and
the'subsequent swelling,

The patient's gkin is normal on unexnosed areas, trut rather dry

and inelastic. On the exposed areas, his skin is thin, shiny and inelastic,

and on the face, smooth and relatively hairless.

The cancer apnears to bear some relation to the recent injury - and

it is probable that the injury acted as a localizing and precipitating
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factor (cocarcinogen) in a skin that was exposed to the elements for many

years and was showing some degenerative changes, His oceupation caused him
to be so exposed to the elements,

Mh, Male, Date of Birth 5,4.08. Age at lesion 41.

This case shows the onset of a cancer four weeks following a
prick on the nose by a needle while sewing ashestos, The patient is a tough,
ex-ragular soldier, who came of a rather poor home and spent five years in
India with the Army. His cther occupations have been as a gardener, and as
a lagger and eleetrician's mate on shipas., There is no family history of
cancer or gkin disease.

The patient is quite certain of the connection between the ﬁrick
on the nose and fhe subseqﬁent warty growth which developed at the exact
site of the prick four weeks later. Like the previous case, the injury appears
to bear a definite relationship to the appearance of the cancer. Asbestos
implahtaﬁion may have occurred, There is only one known case of gkin cgﬁcer
arising out of an asbestos corn in the literature, and this patient did not
have a corn, It is more protable that the prick acted as a coecarcinogenic
gtimulus. |

}29, Date of Birth 12,8.02. Male, Age at lesion 45,

This patient has worked for nearly all his life as a joiner
(28 years), apart from 23 years as a boy, prior to becoming apprenﬁiced
when he did odd labouring type jobs. r
At.the age of 45, a hornj papilloma, which ulceraﬁed centrally,
developed on his left upper eyelid. | '
. The patient's parents both died of cancer - hisg father of bladder.

cancer and his mother of intfa—abdominal cander (? intestinal).
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Apart from an acute éllergic dermatitis due to teak, the patient has
suffered from no skin trouble.

No cause can be suggested for this lesionm, but it may possikbly be
associated in some way with the acute allergic dermatitie which he suffered
from, |
M30, YMale, Date of Birth 19.11,07. Ags at lesion 4.

This patient has always lived in good housing conditions. He has

worked as a machinist in contact with cutting oils, by which his skin is
contaminated chronically and heavily, Since childhood, he has had & naevus

in the right nasolatial fold - earning him the nickname of "bladderlip" aé

g child, Until the age of 16, the patient's gkin was perfectly normal, apart
from the naevus. At this time, he developed an eczema, whiéh has remained
with him in varying degrees ever sinece, He attributes the origin of his eczema
to exposure at work to paraffin and oils. The eczema has heen toth extensive
and gevere at times., At no time was it treated by tar applicatiomms.

The condition of his skin when seen by me was good - his éczema was
confined to the hands and popliteal areas.

Fourteen years prior to éxcision of the lesion, he cut his naevus
while shaving, and it became wart-like. The condition remained thus until two
months prior to excision when the wart started to grow rapidly. No réason
is kmown for this sudden start of rapid growth. 4

In thiy case, the aetiology of his cancer is prorably commected
with the following factorss- '

1. The preseﬁce of the naevus
2. The heavy mineral oil exposure
3. The cut while shaving

4. The chronic eczema.
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It the patient’s assumption about the astiology of his chronic
cezema 1s correct, then factors 2 and 4 ahove are related to his occupation.
M33.. .Male, Date of Birth 27.12.85. Ape at lesion 67.

8.

This patient had a chronic varicose ulcer of the leg from the age

of 30, Mélignant change supervened and the leg was amputated, Hisg work was
a wood~working machinist, In this job, he stood all the time, with very little
novement .

He gives a family history of chronic eczema in his mother, who died
of intestinal cancer.

The skin of his leg broke down for the first time following an
injury at the age of 30. The skin healed and broke down (always following
trauma) until two years later, when the ulecer refused to heal, After a -
haemorrhage, the ulecer hesled and resumed its course of Lresking dewn and
healing, btut gotting longer. Finally, the ulcer went for some time without
any gign of healing and a piece of tissue from the edge was reported as
“"heeoming frankly malignant®,

Owing to the amputation, the skin of the affected leg was not seen,
Elsewhere, the skin was normal fer age.

His occupation may have contributed to the varicose veins (by
prolonged standing), the subsequent malignant chahge in the ulcer was probably
not affected by occupation unless trauma played a part.

M39. Male, Date of Birth 23.11.97, Ace at lesion 257.

The skin cancer in this case occurred on the left side of the fore-
head. The patient was a gmall fragile man, who looked as if he had been

poorly nourished as a child. He grew up %o enjoy rather poor general health,
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For 4B years, the patient has worked as a boilermeker on the rail-

ways, maintaining and repairing locomotives, and mostly working inside the

firebox, In the firebox, he was in cantact with soot, coal, coal ash and

w

clinker,

There is no family history of skin trouble - the patient's mother
died of cancer of the bowel.

In 1944, nine years prior to the diagnosis of skin cancer, the
patient developed a pateh of lupus vulgaris at the same site. This patch grew
larger and broke down in the centre (in spite of treatment). An “uleerating
tumour® was noted in 1953 and a biopsy showed malignancy,

The patient suffered from eczema (affecting the face amongst other
parts) for one year from the age of 9 - 10,

The causes of this cancer appear to be

1. Eczema
2. Lupus vulgaris
3, Occupational heavy contact with soob.

M4l., Male. Date of Birth 31.1,04. Age at lesicn 49.

This patient had a cancer of exposed skin on the dorsum of the right

hand, which appeared after he had been employed in the tar and bitumen trade

for 30 years.

Apart from an initial 25 years as an office cleaner, he has worked
mainly as a salesman in the tar and bitumen trade. He spends quite a lot
of time outside, often visiting sites where bitumen is being used. During the
war, he was engaged in actual bitumen pouring, used for plastic armour on ships.
" Exposure to pitch and tar also occurred while inspecting plants.

The patient's'mother died of cancer of the stomach (aged 81) apd

a sister died (aged 56) of hreast cancer. There was no family histery of skin
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The patient's exposed skin on hands and %o a lesser extent on the
fovearms shows the typical degenerative changes of Y“shagreen skin®, His skin
is dry and very fair and burns easlily “in the sun, He has a slight seborrhoea
of the ecalp, Unexposed skin is normal,

In view of the site of the cancer, and the associated shagreen skin,
the cause of the condition is probably tar,

M43, Male. Date of Birth 1,9,.90. Age at lesion 64.

This patient developed a cancer of the lower eyelid near the inner
canthus, He'gives no family history or history of cancer or skin trouble,
His environment, both at home (he came of wealthy parents) and at work (in a
bank) appears to have been exceptionally good. The patient's skin is dry,
very white, rather thin and hairless, He suffers easily from sunburn and does
not ever form enough pigment to offer protection. The situation of the cancer
appears to 'be far enough from the lid margin to eliminate muco-cubaneous
origin and to be not far enough down for spectacle frame irritation., No
environmental causal factors can te suggested in this case,

Mi4. Male, Dgte of Birth 25.7,05, Age at lesion 49.

This patient developed a cancer of the right chéek, which was exeised
) L)
within a month of its appearance, There is no family history of skin trouble;
one brother died aged63 of cancer of the stomach.
' The patient has lived in good housing conditions all his life and
has worked in the wine and spirits trade as a cellarman, storeman, delivery men
and window dresser for a total of 25 years., His hobby has teen hie motor

weekend cruiser - and he spends nearly all of his spare time either sailing

or doing maintenance on the boat. -He has suffered from tar erythema while

using tar on the bottom of his boat, and has coms into contact with paraffin
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and mineral oil when working on the engine, His skin shows degenerative

changes in the exposed areas (of the shagreen skin type) particularly on the
forearms. The degree of pigmentation of what is a very fair skin would also
suggest prolonged exposure to the eléﬁents. .

It is therefore protable that his hobby has contributed to the
causation of his cancer - a point well made by Henry (1950). Tar and sunlight

are probably the most important factors in this cancer.

B2, TFemale., Date of Birth 9.10.81, Age at legion 66.

This patient developed a cancer near the inmer canthus of the left
eye.

Apart from an allergic rash of the forearms and hands which appeared
gix months before the cancer, she has no history of skin trouble., Her work
was meinly as a florist's assistant {10 years) and as a housewife, No cauge
can be suggbsted for this lesion,

F3. TFemale, Date of Birth 22.10,84. Age at lesiom 63.
There is, in this case, a very clear gstory of minor injury, with

soot contamination of the wound, reing followed in three weeks by a swelling.
This swelling, six weeks after the injury, proved to ke an enithelioma, The
condition of the skin in the affected areé was perfectly normal prioi to the
injury.

The patient'é occupation has teen housework all her life. She has
lived in good housing conditions in Fngland and in Tasmania, where she lived
for 21 years. |

F6, Female, Date of Birth 23,6.18. Age at lesion 28.

The age of this patient at the time of development of the cancer

should be noted. Such youthfulness suggests that the cause of the cancer is



different from the normal.

Other unusual features in the case are the very bad environmental
conditions under which she lived. It ig hard to say which feauure in this case
began the obvious lack of care whlch the patient dlSplays for herself. Probably
a combination of popr housxng, childbearing, a rather poor childheood and
eventual illness had lead to the present conditions in whieh the patient no
longsr tries, either with regard to her environment or herself, to maintain
cleanliness,

Prom the age of 14, she suffered from asthma - and this has progress-
ed to chronic dyspnoea on exertion with cardiac failure and oedema,

The skin of her arms, which she uses to give herself adrenalin in-
jections (from an unsterilized syringe) is pitted and scarred. The general
condition of the skin suggests a chronic lack of washing - engrained dirt,
scars from septic spots, blackheads, etec, The skin is oily and forms pigment
‘.easily; A nedrodermatifis wés present under the chin, The cancer appeared
over the upper sternal area, first as a "whitehead", which she hroke. This
lesion discharged and then grew larger, until it had a grey-black crust on top.
Biopsy showed a squamous papililoma showing early maligngnt change,

The following 1list of factors are unusual with regard to her case.

1. The age of the patient (28)

2, The Tad environmental conditions, coupled with the lack of washing

and cleanliness,
3. The associated general debility and asthma.

4. The possitility of some of the drugs which were used for the treatment
of her asthma, entering into the aetiology.

5. The advanced physiological age of the patient, 45, when compared
with her chronclogical age of 37.



167~ .
F7l. Female, Date of Birth 18,1,91. Age at lesion 61.

This cancer, which occurred in the left groin, appears to have

arigen from a mole which was operated on ten years previously (at the age of |
57). The patient also gives a historyh that she had a cyst at the same site
which was removed 25 years prior to this, A careful search of hospital records
has not, however, brought confirmation of this, and the not_es on the operatiom
ten years ago make no mention of any scar or previous operation. The patient
has done housework all her life,

There is a family histéry of cancer: the patient's mother died of
cancer of the uterus and two sigters have each had a treast removed on account
of cancer,

The patient's skin is completely normal for her age.

The cancer therefore appears to be causally connected with the pig-
mented neevus which was removed ten years ago - and which itself may have been
preceeded by a "cyst" - and with the operation for its removal,

F8, Fomale, Date of Birth 14,4.89, Age at lesion 62,

This cancer occurred on the left cheek -of a retired schoolmistress \
at the exact point on the face at which the spectacle frame rested, Bilateral
lesions occurred within 16 months of each other. The earlier lesion on the
right cheek was apparently simple (a lesion was éxcised, thought to be =
gimple mole, and was discarded without histological examination). Speectacles
have been worn continuously for over 30 years;

The patient has had good housing and social amenities all her life.
She has no fanﬁ.ly history of skin disease, allergic illness or cancer. Her
health has always been good.

The patient's skin is normal for her age. This case seems cléarly

to te connected with the wearing of spectacles.
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F13. Female, Date of Birth 31.7.82. Age at lesion 70.

This patient developéd & cancer on the right hand, on the skin
over the V formed by the junetion of the lst and 2ud metacarpal bases. She
has worked as a schoolmistress and as a housewife all her life.

The lesion kegan as a painless “scar® which developed into a pimple
or wart, and grew larger. When it was 3% in diameter, it was excised.

The skin of her hands was thin and atrophic, showing the changes which are
assoeiated with rheumatoid arthritis. The rheumatoid arthritis developéd

six years prlor to the cancer teginning. 4t no time has she had any treatment
for the rheumatoid arthritis, The rest of her skin is normal for her age,
except for gome increase in freckling.

One trother died of lung cancer - otherwise there is no history of
gkin trouble or cancer,

The patient has "suffered from her nerves® for many years (since
abtout age 21) and her father was the victim of similar troutle. It has
recently been shown by angibgraphy that in rheumatoid arthritis there is a
very great closing down (or loss) of blood vessels in the affected areas.

The associated skin changes are therefore likely to be due to impaired
nutrition. The carcinogenic factor may thus be interference with normal

growth (due to impaired tlood supply).
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Summary

Pari 1I1., Conclusions.

1

—

5e

6,

7s

8.

2.

. 10,

The average age of onset
in males was - 52 .2 years
in females was 63.4 years
in males énd females was‘ 56.0 years
The pgrcentage of working life spent out of doors
in males was | 48.0
in females was 5.71
in meles and females wag 36.2

'60% of males spent over 50% of their working lifé outgide.

There 18 a greater number of cancers in normally exposed areas than in
covered areas, In males, the excess of cancers in exposed areas is
greater than in females,

Most of the cages bhave skin which can te classified as fair or very
fair,

Most of the cases had brown hair at the age of 21,

The eye colour was blue in 16 and brown in 6,

Depgenerative changes in the skin are more common and more gevere in
the male than in the female cases. 15 cases had no degenerative changes
and 7 cages had changes, varying from slight to marked.

A family history of cancer in any form iﬁ father, mother, brother or
sister was found in 9 cases and was absent in 13,

A family history of skin disease in any form was found in 5 cases and
was absent in 17,

& family history of allergy was found in 4 cases and was absent in 18,
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13.

15,

16.
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General health was assessod as good in 14 cases, moderate in 7 and

peor in 1,
A list of the common skin cleansers used by the patients was topped
by carbolic soaps. The phenol content may possibly te of some significance,
The housing conditions under which the patients lived showed that the
majority lived under conditions whiech could be classified in genoral terms -
as fair or poor.
Patients were classified by social class, The social class of the
patient!s father was also taken into account and a table of distribution
in which the patients' social class counted for 2/3 and the patients!

fatherts social class counted for 1/3 showed:~

T IT III v v
Males O 22/3 6 31/3 22/3
Females 1/3 113 31/3 1 11/3
Both  1/3 4 91/3 4L1/3 4

There is a trend towards the lower end of the scale, especially in males,

The skin reaction to sunlight was assessed by the answer to the question
of ease or not of pigment formation and suffering from sunburn. Amongst
the men, there is a greater number of cases in which pigment ig not easily
formed.

The relation of trauma to cancer of the skin ig discussed., Particular
mention is made of Bwing's criteria. Three cases in the present investigat-
ion appear to fulfil these criteria and one other case shows localization
of the cancer at the site of a previous injury. The time intervael in
each of the threé cases between the trauma and the appearance of the carcsr

was botween 6 to 8 weeks,
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The various aetiological factors which were elicited'dﬁring the
present investigation were collected iogether and a table was theﬁ pre-
pared showing, in the following way, the certainty or‘the uncertainty
of the aetiology of each:-
Number of cages

4, ++++ aetiology practically certain

5 i+ % yery probable”’
5 4+ " probable
2 + " possible
6 - " unknoun:

Most of the male cases fall in the top three groups. It was shown that
on close investigation of proved squamous cancer cases that in 14 out of
22 cases (63.8%) the astiology could be clasgified as prdbébls, very
probable or practically certain., In view of this high figure, it is
guggested that a much larger scale investigation into the astiology of
‘squamous &kin cancer in males would probably lead to warithwhile results,
The diagnosis of occupational skin cancer is discussed. It is
necessary, btefore describing a cancer ag occupationally caused, to in-
vestigate the patient's occupation or occupations (inecluding hotbies and
spare~time interests) as fully as possible, Associated skin diseases
or skin changes may favour occupational origin (for example shagreen
skin). The precocious appeafance of a cancer will tend to occur more

often in occupationally caused cancer than in others. The type of skin

‘eancer in known occupational cancers has been, for the mogt part, squamous
i

epitheliomata, Multiplicity of surface cancers will tend to occur more

often in occupational cancers (with the exception of multiple cancers
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associated with xeroderma pigmentosum, burns, or other obvious skin

diseases), Occupational skin cancers will tend to occur more oftfen in
males.

The site of the cancer in occupational cancers will tend to favour
the face, serotum and upper limbs (especially backe of the hands and
the forearms),

The prevention of occupational skin cancer will follow the ordinary
methods for dealing with industrial hazards, (substitution, enclosure,
protective clothing and so on), but certain special considerations are
gsgen to emerge.

Recognition of the hazard may be long delayed and efforts should be
made in any case of suspicion (arising say from the chemical nature of
the substance) to speed up the latent interval by appropriate research,

Education of the worker in the nature of the hazard >is important,
together with ingtructions in cleanliness and the early reporting of any
suspilcious lesions,

'Skin cleansing is a most important matter in preventing chronie
irritations of the skin - and the facilities required, together with the
actual clesnsing agents, are important,

There is good evidence to suggest that chronic irritation can aid the
production of cancer by acting as a cocarcinogen, and steps should be
taken to minimize any factor which may produce skin irritation.

Selection of workers is a good preventive method - by age, to select
the older ageAgroups, by untlemished dark skins, free from.disease. It
is important in this comnection to examine the whole skin, - that is

the patient should be naked -~ in a goed light.
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Periodic .mediAcal examinations of those who are exposed to a known
hazard is another preventive method. "

Barrier creams can be used, but tend to give a false sense of
security.

It has been shown that a gingle econtact with a carcinogen is sufficient
to produce a cancer, provided that non specific stimulation (usually
in the form of sowe chronic irritation) is afterwards provided,
~ The approach to~prevention 6f,industrial cancers will, in the light
of this knowledge, have to be re-orientated towards gbgolute avoidance
of contact and not, as in many cases nowadays, to minimizing contact.
Non specific chronic irritation should also be avoided,

uastly, any programme of control must be realistic and musﬁ be -

carried out,.
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