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Summary

Despite the large rnber of chemical substances and compaunds with o
carcinogenic effect used in the Working envirommens, very few eases of

+ Suspected ocoupetional cancer have beep hotified, Herz we report on o

cluster of 7 cases of morbidizy amongst 15 former naphthalene cleaning
workers, On the basis of the results of animed experiments, napiuhatene
and dichlordiethylether are suspected of being carcinogenic, Chromic
irrlienions of the mucous membranes and the effects of heent are suspected
of synearcinogenests, The chanee natire of the discovery of such o
relationship mgge_-‘rts the need for gregrer Co=operation bepwaen clinical
doctors, anmlagiﬁﬁx{ cenires and accupational docters,

The Problem

The number of chemical substances and compounds which are
carcinogenic ity anirnal exXperiments has risen to more than 1000 and, of
these, approximately 40 gre Tecognised as being carcinogenic in humans
(14). Many of these substances are also found in the working
enviroiment snch as e.g. arsenic, asbestos, beryRium, nickel, chromium,

1ar, soor, bjtumen, benzel and meany other hydrocarbon compounds(1, 19,

1, 13). In the list of occupational diseases of 14.11.1957 No. 18 is listed
4s skin cancers caused by wotk-related carcinopenic effects, No. 19 as
cancers of the wrinary tract due to aromaric amines and No. 3] as cancers
of the respiratory trac‘:t due to oceupatiotal carcinogenic effeets (12).

Were recognised as an occupational disease between 1960 and 197 and
32 cases in 1972 (14)] In 1975 the number of acknowledged new cases of
Occupational disease 31 increased to 77. Thisis dusto a recording
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Phcnomenon, sixlme 63 of these new cases were due 10 asbestos
(23), ?

One reason for the large number of unreported cases of occupational
cancer is that toa ittle has previously been knewn sbout the relationship
between ocoupational exposure and malignant tumouwrs. Secondly, it is
difficult to identify a reldtionship because;

1. from the dwnipﬁon of the occupation ¢.g. specialist chemical

worker, it s not immediately, possible.to.identify any possible - -
* harmful effects
2. alot of workers and doctors are not aware of the poseible harmful
substances .
3. because of/the long Jatency periads, workers have often changed
their jobs several times 50 that the causal relationships are
obscured even further,

It is afways neccs‘sary to think of the interaction between several harmfyl
factors in the sense of syncarcinegenesis (1, 1 | ).

i
Our Own Obseryations
A cluster of cancer cases, particularly of carcinomas of the larynx,
aongst workers from a former naphthalene /P MM ere brough:
to our potice. This section was in existence between 1917 and 1968,

- Most of the employees had worked in the same job for several decades,

The average period of expasure was 20 years with only 2 of the
naphthalene cleaners having done this Job fur less thar 10 years (eases 4
and 12).

|
In respons to our enquiries, the factary gave us names of 15 workers who
had worked in this|section in the Jast 20 - 30 years of its existencs. Five
of these have died, four of them from cancers (Table 1), Tweo of them had
died from cancer of the larynx (cases 1 and 4), one fram a stomach cancer
(case 3) and ene from a caecum cancer (case 2), We were unable to
ascertain the cause pf death of one of the former naphthatene workers
(case 5). Since the competent oncological centre had received no

_ notification of him, cancer can probably be ruledrouty- - - -

a
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Naphmuknc cleaning workers who have alrcady d:cd
\

712 1?05
27.1970

4.6, Jsop
2331971

22.10.1910]

15.7.1973
|

|

(3¢Y
LEE
|

I

|

7 ey,

16.8,1997

Period of exposure 30 years.

Smoker, 10 - 12 cigarettes per day

Dez. 1962 hoarsengss, Feb, 1969 PE from a miberous
tumour of the whole right vocal ehatd,

Histology: pelymorphocellidar, undiff. carcinoma,

_ suspected metastatio HLC bds,

Period of exposure more than 30 yegrss

Non-smoker,

1920 lung TBC

Section: marurcd tubo-alveolar adenocarcinoma of the
caccum, Inrapulmondry metistasis.

Chicanie branehitis,

Period of exposure more than 30 yeass.

Medical histary unknown.

Sectiot: ciseular stenosing parvicailular scirrhaid solid
carcinoms of the pylorus ventt. metaspases.

Period of exposure 7 years,
Smoker, 2 - 3 packets of tobacco per waek,
Hoarseness from early ags.

- Dyspnoea from 60 onwards. Trachestomy and PE ofa 8

stenosing tumonr of the laryax due to acute
deterioration on 1.1,1973,

Sestion: circular sienesing kerarinf2ing squemous celf
carcinoma of the entire larynx, paratracheal metastases.

Feriod of exposure 27 years,

Smoking habits uknown,

Clinical: ¢hrenic bronchitis, coronary mgufficiency,
cirthosis of the livar.
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Table 2, Na.p}jnthalm: warkery treated for canger

6. K.W. 751904  Period of exposure 16 yeers.
' | Smoker, 10 cigarenes per day.
(77)  Hoarseness since 1960, 1964 toral laryngectomy
because of cancer of the larynx.

7. AO, 1.12,}1903 Peritd of exposure 19 yeary, '
| Bmoker, 5 cigareties peor day.
{€5) 1965 histologically canfirmed Hodgkin's disease.
‘ Diabetes mellitus, hoarseness since 1946,

3 RE 7.10, %1'912 Period of exposurs 18 years.

! Smoker, § cigencttes + per day . .
| Hoarssness since 1972, 1973 otal laryngectomy =
{eaY )
| because of cancer of the larynx, Chronic preumato- =
| bronchits, Lupus envthmatosus, left cheek. (._5 :
N
| -
Teble 3, Free from ¢ancer symptoms
2. SLE. 2.5.1§00 Period of exposare 28 vears,
(?;') Occasional smoker,
provious gastric omplaints, chranic pharyngitis.
10. Th.¥. 681902  Peried ofexposure 2] years,
ﬁm Mon-smoker.
. i 1924 otitis medius, rena] and biliary coliz, =

1L §.A 2111199 Period of exposure 32 years,
oy " Smoker, 10« 15 cigarettes per day,
(‘f ) 1940 ear-radical-ap, chromic Laryngitis,
12 W 24101911  Period of exposure 2 years
{% ¢4) Smoker, 1 pocket of tobaceo per wook.
; 1960 lung section because of tubeteulosis,
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13, 1. 17 10, ]915 Pericd of exposurs 13 years.
R ¢ {,) Smokar, two packets of tobaceo per week,

} Hoarseness sinca 1950s,
? palyps on vecal chords removed twice,
f chyoni¢ laryngitis.

1
4. BK 2121917  Period of exposure 20 years.
(s++)  Smoker, 1015 cigarenes per day.

Chronic thine-pharyngitis-larytigitis sicea
1s. K.H,  183.1929  Periodof exposure 18 yoars, << i
. ¢ ¢9)  Smoker, 10 cigerenes per day.
| Chronic pharvnpitis-laryngitis.

Of those who are sﬁll alive, three have been treated for a Tumout or a

systematic disease (Table 2),

Two were operated on for carcinoma of the larynx and have so far been

recurrence-fres for l 1 and 2 years respectively (¢ases 6 and 8).

One has survived a histoogically confirmed malignant granuloma

[Elodgkin's disease] after treatment with endoxane and radio-therapy and

has teen symptom-free for 5 years (case 7).

As yet none of the remaining 7 workers from the former naphthalene

cleaning plant (‘I’able 3, cases 9 -15) is known {o be suffering from any

malignant disease. Tlhe control studies done on these 7 workers revealed

five cases of chronic pharyngitislaryngitis, which is recognised as one of

the favrors favouring carcinogencsis (5, 18), ‘
: = ‘

The information wﬂich was obtained about smoking habits, where this
was possible, cannot be regarded as very objective. A comparison
between the canger sufferers end those who had remained discase free did
not reveal aty striking differences between them.
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or L characteriste muf:th-ball,smeu would shimmer in the sunlight, Each crude
... naphthalene recharging procedure lasted approkimately 2 hours,

The MAK! Value: for naphthalene i5 set at 20 mg/m3 with admissibla peak
concentrations of up to 50 mg/m3 (10, 13), Since, at that timne, there was
ho way of dctcm::lining the MAX value for naphthalene, workplace
concentrations wese 1ot deterinined in the former naphthalene cleaning
plant. There are no MAK values for tar and pitch vapours,

Naphthalene, C ;o H g, is hardly water soluble byt is readily fat-soluble,
It is incorporated into the human organism by inhalation or swallowing of
st pasticles and cagses iritation of the mucous membrangs, Toe
incorporation of high toncerifrations leads to headaches, vertigo, optic
neuritis and haematuria (10, 13, 20).

As yet there is no ﬁnfonnaﬁon available ahout the carcinogenic effect of
naphthalene i hnmans (1, 9), although, jn experiments with rats and
mice, the substance displayed sligint carcinogenic effects (21),

|
When the tar was ﬁrained off, 2 -3 times per week, the hard pitch was
poured into moulds in the open hall ar approximately 140°C, Dhuring this
process the room vas practically. fogged up, The tar vapours irtitated the
Tmucons membranes, irritated the throat and cansed fits of coughing. The
process lasted appr«‘bximately Lhour. Tar and its derivatives ars the
earliest known oceypational carcinogens. In 1975 Pott described
“ehitoney swesps' cancer” and in 1975 Volkmann described the skin
cancer of the tar worket (1, 9).
The endangered workers are those who eome ito contact with tar, soat, ~©
pitch, parafhin, asphak tidphthalene, tar oil and similar (11}. This can :
include chimney sweeps, coal-tar workers, pitch workers, roofers, workers
cleaning dissillation “pparats, pitch crushers (11), .

- ORIGINAL

| :
The carcinogenity of the'tar i5 determined by jis 3 - 4 benzpyrene coment
(1, 8). B

Mostly the effects aiEhvfa the skin or the respiratory tract and consequently
the main organs which are affected ars the skin, the Jarynx and the lungs
(4, 11), but the carcinogenic hydrocarbons ar¢ capable of inducing cancer

i
|
1 L.
MAR » Marimaln Astwiteplatz-Konmmiration
Maximpm Wc concentration
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in any organism and in any organ (1). The average latency is given as 20 -
24 years (1 - 50 years) (11).

In aacordance with ths e technol fo% the naphthalenc hard pitch, the residue
ained off at 130 -140°C, However,
sometimes tl:cy cﬁd not wait for it to cool and the hard pitch was drained
off at higher tempammres (approximately 200°C), so that the naphthalene
workers uould also be exposed to the effects of heat at this time and this is
regarded s i detemmmg factor in the mechatsisin of syncarcinogenesis

Kl -

Between 195 3 and 1968 aroxane distillation was also done in the same
section. Amme 15 2 dixylenyldiethylether which is made from
d:melhﬁphenol and dichlordiethylether and was used as a plasticiser for
paints. Tt was processed in a closed system, It was enly as the distillation
residue was bmng drained off that there was brief contact with vapours,
which ara said‘ to be caustic. This work, whith had to be donte once -
week, lasted for half an kour and was generally vary unpopitler because of
the extremely pnpleasant smell. Interestingly, of the raw materials ysed in
aroxane distillation, dichlordiethylether is also known to be an effective
carcinogen from animal experiments, even though there are as yet no
observations f‘or humans available for this substance either.

\

Coneclusions }
Because of the\clusmr of 7 malignant diseases in this small group of 15
people, who were exposed ta the same occupational hazards, we must
suspeet a relanpnsh:p between the influence of occupational noxae and the
occurrence of cancer and this caused us to notify the cercinomas of the
larynx as suspacted casés of eccupational disease 31 and also to notify our
suspicion of the other timours as an ocoupational disease. The
assessment of hesc cases is gtill outstmdmg

\
The chromic iritations of the mucous membrane (caused by naphthalene
sublimate during refilling of the erude naphthalepe, by residual vapours
from aroxane distillation and pitch vapours during emptying of the
naphthalene residue) are also under suspicion as syncarcinogens as are the
ar-Vapollts as a}known carcinogen and the effects of hent,
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® -, BECRUSE of the complex broeess of carcinogenesis in occupationa caneer
o WitORg afection and latency periods, because of the mulriplicity of
'+ chemica] and physical nexas with cumulativis and aynergatic effects, it is
always difficulr to identify a possible relationship between occuparion and

of malignant disc@: described amongst the naphthalene Wworkers, such a

Worrying and leads us.t0 consider how:the co-gparation between clinica]
doctors, oncological centres and works doctors can be taproved in orger

cancers. »
|
One possible apprdfach would be if:

I foreach canier patient the possibility of an occupationally refated
twowr is cor;m' d and the oceypational histery is thoroughly
searched for any possibility of harmful Substances.

2. tnore details gf possible occupational effects are given ot Form If
have had jobs in which they have beent exposed io chemical angd
physical hazards for more than 10 years, gven if (or particularly if)
this was mny years ago.

3. ifters Is the stightest suspicion of an Otcupational canicér, the
works doctors who are aware of the industria] production processes
should be informed so that they can give an Opinion regarding the
hazard, thg making it possible to racopd epiderniological and
Staustical data so that any clustering of cancer cages in
itcumseribed yorking collectives can be ideniifiog,

4. works doctors Tegister any workers whose work involves

OCcUpational e#aminaﬁons, Preventative medicat examinations can
also be carried out.

the occurrence of cancer in an isolated cage, Thus, even in the seven caseg

to uncover the large mumber of wareported cases of occupationally~induced

for the notification of a notifiable capycer, Particularly if the patients

particularly high leveis of xposure so that, in addition to the routine
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