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. the tarred streets, increasad use.of tobacco (c‘garetbes Y} ete. So far, none of

Acta Uneo Inc. Contra Cancrum (Paris), volume 3, pages 243-251, 1938

International studies have shown Tather ccnsistemtly that czacer of the
respiratory tract has increased considerzbly everywhere in recent years. Attempts
to explain this unwelcoze phesozenon draw from various factors: on the one hand,
the improved diagnostic capzbility brought about by roentgenography 2nd the in-
creased attention to the occurrence of cancer,~and the more frequent aﬁtopsies,
which gives rise o better statistical coverage as well; on the crthar hand, the
increased average age of the European population, vnlch 2llows more individvals
to reach the cancer-favoring a,-.' Nevertheless, these formal explzanations are
not entirely satisfacﬁory, especi;lly since the involvement of the total popula-

tion in the lung cancer mortality rate is not uniform. Persons who 1live in large

cities are affected more than those who live in small cities, and men are morz of:e

affeczed than women. Still other causes must therefore be drzwn on: iInfluenza
with subsequent tissue metaplasia of the respiratory tract, dust in the air as
a result of increasing street traffic, sooting of the atzosphere by flue gases,
air nollutants from th° exhaust of motor venigles 2ad fron the emanations frez
these a::emnred evplanations has been Tourd fuily satisfactery.

Naturally, certain dangerous factors ralzted to occupation =ust also be

referred to, such as constant irritation by dust or certain chemical irritations
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to wnich large numbers of workers are expcosec. 3ut al atteTpts to

cxplain the increased incidence of lung cancer have, with very few exceptions,
been completely unsatisfactory and, so far, have been inadequate.

Iz the following report we wish o deal only with the prodlem of the mare

limited connections between lung cancer and occupation. Practical experience

would seem to indicate that an aspparently larze number of harmful factors ralated
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to occupation promote the daveIOpﬁent cf cancer and that in many occupational
groups lung cancer has an unusﬁally ﬂigh incidence. However, if we wish to

gain wore imsight into these causal relationships, we must single out individual
indusffial groups or‘éf;;;; EQEZEEE to the samé fisks and consider thex separately
Ve must gather case by case and relate them causally with the specific occupationz.
nhazards. |

1. WCRK WITH EXPOSURE TO DUST

A nuzber of authors, such as Askanazy, Schworl, Fritz, and Sweany, et ai,, ca}l
attention to the fact that the continuous action of dust leads to irritation Sf =
nucosa of the ¥es§irato:7'tract, which in turn leads to epithelial proliferation
and metapiasia, 2nd chus to precancerous‘changes. Changes of this sort have
doubtless been obsarved over and over again; they too can lead tc atypical tissus
proliferation and thus to a neoplasm.

Junghazs wrote: As far zs the etiology is concermed, It is couspicuous that
among those persons affected with ;ancer, there are often sowme tc be found who had
an occupation that involved heavy exgosure to~dust. Pigrment penetration and anthrs
cochalicosis are found here in Iarge numbers Of‘cases.

Buschbeck took the trouble to investigate wmore than 3000 cases of lung cancer
forvthei: possibie czuse of development. EHe pointed out that almost half of the.
men had been involved in occupations in which fhey were exposed to the acticn
of dust (or smoke). However, he wés wiable to give a satisfactory explamation.

I would like in this connection to refer to the observations of Sekoulitsch, who,
on the basis of his observations in 2000 cases of disease in 377 woodworkers
(cabinetmakers, carpenters, wheelwrights, etc.), discovered, in addition to chroni.
mucous membrane irritration, an unusually high incidence of malignant tumors of

-

the upper respiratory tract, which he zttributed to the inhalation of sawdust.
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Tor a2ll that, they have still been observed only

auzber of workers constantly exposed tc dust and to the huge number of dust ia-
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juries to the luags. On the contrary, cli nlcal an statisticzl studies have
shown that there are no regular relationships between pnauzoconiosis or sili-

- cosis and carcinoma. The most exrersive observations of this type come from the

classic country.of silicosis, South Africa,'é: the mine in Witwatarsrand. We
read iz the repcrt of the Miners-Phthi is Medical Bureau (19325 that'iﬁ 3215
»au:opsies within § and 11 yoa*s, only 16 cases of dronchizl or lumg cancer

werz2 found and cha; ths niners with silicosis (1083) accouncted for &4 of these
cases (0.37%), wnile those without silicosis (1109) accounted for & of the |
cases (0.54%) znd nonmining personnel (1023) zccounted for § cases‘(O.SEZ).
Sizilarly negative rasults wera obtaized in studies by Zoehme, HZusten, Di 3iasi,
Schulten, Reichmann, and Kollmeil e; in German coal mining, by Sladéen:in Zngland
and by Kennawsy in America. Buster foumd no cases of lumg carciznoma in 205

cases of pneuroccniosis and no cases of pneumoccnicsis in 5 czses of

of the lung. Di Biasi 2lso found no carcinoma in 177 cases of pneumoccniosis.

Kikuth also noted that he wzs unabla to estzblish any relation betwaan paeu-

mocoaiosis and carcinoma of the lung in cases investigated in Hamburg., In re~

<
lation to these extensive negative obsarvations, which stretch over a pericd o
years, the few positive findings play the Tole of isolated cases or coincidences.
FTor example, Pankcast and °eqdergra=s reported cn 6 cases of lung cancer

cormpined with silicosis; Dible discussed three such cases; Allen two cases;

2

Fine and Jaso, Sladden, and Maxwell one case each. The case discussad by Crazer
involved pneumoconiosis caused by iron, quarcz and coal dust; the case reported

cn by Rocdenacker involved anthracecsis; and rhe two cases reported on by Dreyfuss

concerned a brother and sister who had worked in iron oxide cust. I myseli kaow



ol & case (Lnnubl_shec) 0of a sandblaster who had 2 combination of silicotuber-
culosis and lung cancer. Of course, we also find cpposing interpretations.

Schzorl peimts out that especiidlly im the sandstone industry and in coal miniag,

chzlicosis and aanthracosis of the luag and of the bromchial lymoh nodes are

quite common, which results im camaﬂe to the Tung, especially of the larger

. and intermediazte bronchi. .

Harris reported on cancer of the larynx (not lung cancer) in 6 coal miners
who a2lso had pneumoconiosis {in 117 cases of laryngeal cancer) between 39 and 59

years old; the lengtn of eﬁpioyment was abourt 15 years. Ha zlso reported om 2

- cases of bronchogenic carciroma in cozbination with pneuroconiosis in 2 miners.

Barzis noted in this connection that nothing was kmown ébout the ﬁltimate cause
of ths carcinomé develcpment (dust, chemicai zctinic effacts).

Seyfahrt reported that zrong 18 persons adzitted to the Leipzig Rospital
for breonchial carcinoma within ofie year (1926), there wers four cigar-makers
and that prior to that, 7 cigar-mzkers with bronchial carcinomz had been examined

Constant inhalation of dusé was assumed to ba the siznificamt cause.

there. However, in my opizisz, he was quite wide of the gark wien he then charac-
terized this affection as a typical occupaticnal diseazse of the cigar-mzker, czuse

by the constant irritation-of the respiratory trazst by dust. For im other places

nothing is known of any susceptibility of this sort in cigar-rakars.
Otservations of lung cancer in combination with zsbestosis szexms o me to
heold some iateres=. Several authors have recently reported on this. I cite

]

papers by Lynch (1 case), Egbért and Geiger (1 case), Glovme (2 cases), Dcmenici

T

(2 cases, oral report), and Baader (oral reporz). A total of 12 cases ave known
to date. Further experience is neaded to show whether these rapreseat isolated
casas or specific dﬁseaseé in combinatien with damagzs caused by asbestos. I
consider it quite pgssible that there is specific causation in view oi the type

of action of the asbestos nesdles on the tissuz

—l=
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Since it carnot be doubted that carcincmas czn develep in other organs under

the influence of chronic irritation, in theory it could be assumed that cancerous

deterioration can also occur in the lungs 2ad bronchi on the basis of the tissue
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changes produced by dust irritation. Schmorl ncted the following in this con-
nection: pneumoconiosis produces bronchitis deformaas, whereby the bronchial wa1l
becoaes flat-knébby, and occasionally the'éylindrical epitheliunm is gonverteé

t; squapmous epithelium; betwesen the rings of caftilage there are smali di-
vertictla, deformations of the cartilage plates; in additiom, there is connective.
tissue new growth and shrinkage of connective tissue with distcrtion and narrow-
ing of the bronchi, peripheral bronchiectasis etec. Changeg such 2s these occuz
especiall& in the upper and middle zones of the lungs, especizlly on the right,
seldon before the 55th year, ezcept in workers exposed to dust, Iin whom they can
2ppezr 3o00ner, 'A&hesion then deinops batween the broncnial walls and the
anﬁhracochalicotic glands, whosebpigmen: migrates towzsrd the bronchus; finally,

the softened contents of the gland brezk through into the brenchus (pigment rup-

-~

tura). Scars develop as 2 result of this which mzust be comsidersc precancerous

changes. Occasionally, chronic infectious processes seexm to interact with the

-
m .

dust. Aithgﬁgh there is much to be said for this explanation of Schmorl's, it

. )
nevertheless =y belief'that in general the inhalztion of dust cannot In itself
be accepted as a practically important cause of czrcinoma of the lung.

I am sure that there is no need at this point to call spacizl attention to
certain differencialvdiagnoscic difficulties which make it difficult in many cases
to differentiate betwesn tumor f{orms of silicosis and true carcinomaﬁcus lung
tﬁmors. Harries (see above) (referged to as Harris before(Tr.]), reported on
thrae cases of ﬁn_u:oconiosis which simulated médiascinal tumors. Gutz also
wrote oa the simulation of a lung tumor by severe anthracesis. I oyself have Te-

cently seen a case of severe tumorous silicosis in which a dizgnosis of carcinoma
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of the lung had been made 'at {irst. Naturally, it is also necessary to rule outk
lung metastasas in cases of carcinomas in other organs.

2. THE QUZSTION OF CH=MICAL IRRITATION

ce— Al e e — -

In iédustrial medicine, it often nappens that an opinion must be-given atout
whether a single ca;a of inhalarion (aczident) or a constaat actioa (6c:g;ational
disease) of irritant chemicals, for exazple, chlorine,dsulfur dicxide, acid vapors,
caustic lime, chromates, can produce ¢r trigger the develcpment of a cancer of
the upéer or deeper respirétory tract. One would think that there must be 2 large
number of observed cases in this arsz, since, of course, the manufacture énd use
of these chemical§ is extremely widespread throughout the: whole world and since,

in addition, the extensive use of war gas wmaterials in the World War provide =z

larze nunmber of cases that could be observed.

uy

Contrary to this expectation,-however, the reports cn this subject in the
world literature are extremely sparse. As far as single (acute) actioms of such
irritznts are concerzed, I can say that in ny own investigationc in the Garzax
acid industry, ia which 1000 workers arz employed, and in the 2c¢ié-prccessing
industry, I was unable to discovar zny such case.

In the following case published by Jacobs a lung carciroma appeared {our years
afrer acute intoxication with illuminating gas; in the four-yeazr Interiz the pat-
ient had had continuvous chest pains.- vnile Xikuth, Xraus and other authors belisw:
there are poséible causal corrections in this case, other authcfs ;eject this
notion inbthis case.

I could not find anything about carcinoma of the upper and lower respiratory
tract due to war gas damage in the German and Amariczn war medical literature.

In the remainder of the litarature zvailable to me, I found only the {ollowing

case.



Spamer reported on a case of, this type: It iﬁvolved 2 30-ysar-old soldier
who died 33 days after inhalaticn of Trench war gas. On his ep Ottls was found
2 'zarginal ulcer znd zn areaz-of thickeaing of the mucous membrane the size of
a lentil which microscopic exzmination proved to be a cormified séuanoﬁs call
‘carcinoma.

¥ hnernann.;lso pubiished a case: It involved a 37-year-old soidier who

had _nna’ed nustard gas (dichlorodiethyl sulfice) in Octobar, 1918. Subsequent

to this, he sufferad from dyspnea and coughing, but at first thers were no findings.

4,
‘]

In the spring of 1919, his symptoms included difficult breath:

L

g, loss of voice,
paralysis of the vocal cords and chronic catarrh; an infiltrating carcinoma of
the larvmx was discovered in‘the 211 of 1920.

In addition, Kahler mentioned_his cbservation of the davelopment of 2 papil-

lomz of the soft palate after war gas corrosion.

The case desc*lbed by Tilley m=y also be mentioned hare; it involved an intrz-

tracheaal tumor f{ollowing the action of war gas at the originm of the right bronchus

~ .

(papillary granuloma) based on ulceratioms of the mucous mexzbrane.

Derischanoff, in his papar on lung cancer, mentioms the possibility of car~

cinoma being czused by irritant gasas such as phosgene and chlorize; in this

17

connecrtion, nhe writes, "It is certain that coansiderable morpholcgical changes occur

- .

in the epithelium of the bronchial cucasa under the influence of gassing. We fi=n

[AN

changes in epithelial differentiation, epithelial proliferation and 3 marked Ia-
fla—matory process (Krinitzky). All of these are pre&isposing factofs in the
developzent of lung cancer. Nevertheless, it seems to me that no suéh great
rolz2 can be ascribed to gassing in the develou"e tvof_lung czncar since in tha
numarous refereﬁcas whnich 1 have studiad, I have encouvnterad not z éingle czs2

whizh could be attribuzed to zas poisoning 2ccording to the case hiscory.”
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Among his 898 cases of primary lung cancer, Brockbank found four cases in

-

-

which the parient had been gassed witl poisonous gases during the war.

Several of thesa cases, for example, the case reported on by Spamer zad the

T e e —

case ciscussed by Huhnermann, a2re strongly contested or not accepred; it is

correctly said in this comnection that general observation of the thousands

of soldiers vho were gassed shows no such causal relationship.

Another case of carcinoma of the upper respirztory tract folliowing chamiczl
injury was reported by Birkholé; however, the circumstances ¢f this case we:é
somewhat different. This,caée involved a 43-yezr-old chzuffeur who got soﬁe
gasoline in his throat in April, 1916 and immediately suffered a fit of coughing
and hozrse voice. The laryngeal complaints in the form of productive chroaic

inflacmation lasted for 3-1/2 years; in 1919 =z cancerous tuzor was discoversd

£

in the larynx; the vatient died in 1921 in cancerous cachexiz.

In the following cases, chronic effects of irritant gases are blamed for
the development of the tumor. Kikuth describes the following czse: a workar was

exposed for one year to dichloroethylene vapors in & chenmical plant. Difficulty

rh

;n swallowing developed, a;d six moncths later a carcincmz was found in the right
upper lobe. ‘Death occurred 14 months aftaf the patient had begun to work in the
chemical factory.

Nikoloff reported on a2 case of bronchogenic carcincma in a chauffeur who
worked in that capacity Eér 20 years and who nzaturally imhaled gasoline vapors
and exhaust gases during this period. WNikoloff beligved it was possible to
assume chrenic irritation by gasoline vapors and other gases.

1 mfself judged the Eollowing'case: 4n industrizl chemxist who worked for 30
vears in a hydrochloric acid factory became affected at the age of 83 with 2
pedunculatead squcmoﬁs cell carcinocza of a vocal cord. In accordance with German
ipsurance lagislation, the case had to be formally rej=ctaed as an occupational

-

~
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isezse; howaver, there are also medical consi&erations that oppose a causal
relationship. 3Besides, in my extensive studies in the acids in us:r?, in chemical
plants of all types etc.,. I have neyar been able to obéerve any connecticns between
the chromic action of irritant substances znd cancer of the fespifatcfy tract.

We can also include the cbservatioms of Saupe, wno examined the workers of 2
large mecalwo*“s in which ores with a hlgh content of arsenic a2re processed. He

found n_lc cases of dust ir rltat on znd signs of chronic arsenic pozsoning, but
not a éingleAcase of lung cancer. .

Koczing mentioned a2 case of broanchial cancer In a worker at a rubger gocds
factory in which the chemicazls that were used there had been dlamed as the cause
(vulcanization accelerators, sulfur chloride, benzene, gasolime). EHowever, a
causal‘connecticn had to be rejecged.

Naturally, repeatéd efforts have been pade to deal with these problams in
animal experimenﬁs. I would like to cite the experiments of Ricker and Adelheinm,
who c¢bserved eplchellal metaolaSLa following inhalztion of phosgene znd chlorize
Miller founc baszl cell prolis era:lon in anlmals afzer inhalation of diphosgene.
Of course, it seems questionable whether forced experimeﬁcs such as these may be
used ipr purposes of evaluation in insurance medicine. The ari izal experiments
performed by Koontz’ se;m mere convincizg to m2. Koontz perforzed inhalation
experizents over a period of years on hundreds of dogs, whose lungs are much
more sensitive than huwman lungs. . He used phosgene, chlorine, chlbropic:in, mus-
tard gas, lEWlalte and methyldichlorarsin in concentratious that approach lethal
concentrations. After the symptoas of irritation had run their courée; permanen
fun#tioﬁal damage of the respiratory organs was not observed; in rare cases, pa:hq-
znato=ical examina:ion revealed slignht fibrous éhanges'in the bronchioles and in
the lung tissue which outlasted the symptoms of irritation.

-0
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inally, we should also cention two series of experizments with chemical sub-

stances. -Garschin and Schabad injected 10% formalin solution directly into the

-

lungs of ratbits and ia this way procuced atypical epithsalial proliferation, which

- R LT

pfesumably was céuged by the infla:matory process. DNicole allowed rabbits to

inhale betz-napithalernamine vapors and then injected them with embryonal lung

tissue. In one of these animals he found a tumorously zaltered pulmonzry lobe.
Novel observaticns were made in England some time ago; I héd not been awzre

of puﬁlications on such observations prior to this. These obsarvations involve

14 cases of lumg cancer (and 16 ceses of cezncer of the paranasal siauses) which zap

ed after 10-12 yeérs of activity in the processing of nickal ores. The causa is

still unexplainad; radiocactivity is out of the question here. Similar cbserva-

tions in cther countriss have not yet been pubdblished.

“

A great many references have-}acently been made of the effects of inhaled
tar vapors. I myself had to give zn opinion om such a casz a short while ago.
A 48~yezr~old mechanic yho had worked for 24 years in a fac:ofy that produced
tar and whe had repeatedly suffered for a long time with chrenic bronchitis
(tuberculosis!), finally becama‘;gfected with sarcoma. .The treating péysici
aésuméd~occupatioﬁally—caused broachitis due to irritation to be the basis. of the
sarcomatous changes. On the basis qf German iﬁsurance lzgislatioa, I had to
formally reiect the case as a compeﬁsable occupational disease.

In a similar case of fatal bromchial cancer which supposadly bad been causad

by tar vapors (Neumann), it was also necessary to reject this causal comnection.

[T}

Xuroda and Kawahatz recently reported on lung cancer in producer gas workers.

They found 12 cases (between 38 and 45 years old) with an average number of years

in this work of 15. The observed duration of the diseasz2 was about saven TOnRths,

~10-
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Tae aughors conjectured that tarry gases might be the esséntial causal agency,
supporzzd, to be surz, by other;irritant gases and dust. Another five czses
h(in yhich exposura to 9?3}_§?535 was also involved) were fognd by these autﬁors
in the assoc¢iated smelting wo:ks; Keonaway also believed that it was pessible
to establish a'higher susceptibility in the workers ia his studies who work with
coal gas and tar. ) “ '
In this connection, I should zlso mention the experimental studies of Camp-
bell aﬁd Argyll, who allowed ﬁheir axperinantal animals to inhale strée: dus%
with 27 tar or. tar dust with carbon menexide gas for approximately one year.
After about six months they observad malign;nt skin vafts and secondary lung ﬁeta-

stases, but no primary lung cancer, in mice (tuf not in guinez pigs or rabbizs).
? o 3 o -

I will 2lso mention the experiments of Kimura and of Schabad, who produced
P L

~a&ypical epithelial proliferation by intrabronchial iasufflation of tar. Garschin
and Pigalew injected gas tar directly into the lungs and in this way produéed
atypical epithelial proliferaticn which, hewever, did mot becorme malignant. The

~.
authors consider these tumors not to be tha result of the specific acticn of the
tar, but‘rather'of the chronic i;flazmaCOry irritation. Murphy and Sturm pro;
ceeded differently; by brushing tar om the skin of young mice, they obtainéd Typicsz
. .

epithzlizl new growths in the lungs which were similiar to tumors that occasionally
appear spontaneously in older znizmals. However, they did not assume a specific
effect of the tar. )

The question of the effect of tobacco smoke, which once agzin is receiving
stronger emphasis, is very closely relztaed to the question of "tar damage'.
Tarliar, I pointed out the view of Seyfarth that "troachial carcinoma is a typical
occupational diszsase of cigarkworkers" (dust).. HovéQer, z=oking, especially

smoking in which the smoke is inhaled, is address2d even wore as a czuse of lung

-11~



chronic inflammatory processes of various types with rzpeated regeneration pro-

cesses and tissue mecaplasia (“erosion of the epitheliun') and especially ulcera-

tion and cicatrization czn possibly czuse the development of mucosal cancer after
a long latent period is a view that is rapeatedly advocatad aad for whose correct~

ness a2 large nuzber of arguments can be cited.

In general)ﬁowever, it can be said that tﬁe international observaticns leave
2 great deal of doubt in our minds about whether there are closer causai connactions
betwees the inhzlation of irritant gases azzd bronciial or lung car;inoma. In
view of the huge numbers of gas poisonings in the war, however, these few obsarva-
tions do not indicate very close causal connections, especizally in view of the
now rather long intervals of time.

In the above statsments we haie cited many exanples of cancer of the lung and
bronchi in which acute ot chron%c affects of irritant chemicals may perhaps have
played a causal role. In my opinion, however, these ars still only isolated

cases or wmere '"possibiliries". However, internztional mass observations in
X b

S~

-
N
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dustsy and iz gas'warfére has taught us that from the stzndpoint of insurance
medicine.a causal commection between acu:é or chronic in&alation of irritans
‘geses and cancer of the upper or lower resgirazfory tract czm be accepted only in-
g .

rare instances and only whex special conditions are satisfied (young age cf the
affecred individual, continuous medical obsarvacion, demonstrated ulceration or
cicatrization, infiltrating tumor and the like). OCbservations on the effect of
tar vapors are more serious but do not yet provide clear proof. |

There is still znother type.of lung cancer of chemiczl cazusation that must be

discussed. It must be considered a true (specific) occupational cancer. These

T8~ -

are cases of lung cancer in chromate workers of which I first became aware in 181>,

13-



Thizsy- ight cases arz now fecogded in Germany. I cite the publicagions of'
Alwens, Jonas, Pfeil, and Teleky. Dise;ses of this type have not been'reported
“om in fereign countries as-yet..I.am also aware of one such case in Switzerland,
wnich I‘learned of py private communicatiom. So fa:, the affectéd inéi&iduals

have been workars who were exposed to the vapors of chromate solutions or to dust

v

containing chremate. Chrozme iron ore itself does not appear to have a disease--
producing effect since it.is practically insoluble in the body. The period of
development is 20-40 years, the course is insidious zné czn extend over seve;al
years. Sinée only a2 small portion of the perscnnel becomes atfacted with the
diséase, it seems likely that persénal disposition is invclved. More advanced

age seems to favor developzent. The first disease symptoms sare in;ignificaut for
2 long tims: bronchitis; bronchoppeuconic states follow this; cccasionally pleurit:

is found. The radiographic findings are decisive, of course; In the {irst stages,

.

b

hers

rt

s enlargement and sclidification of the hilar glands (often only unilateral:

lzter there is localized sclidification in the lung tissue, which then no longe

differs in any respect from bronchial cancer or lung cancer of other origin. There

rhy

{iculties invelved

s
|-h

s certainly no need at this point to deal further with the 4
in differential diagnosis.

Continuous =-ray examination of the endangered zgroups of workars is basic to
propaylaxis. Enlargezent of the hilar glands (espacially unilaterally) is sus-
piéious and is cause for irmediate removal from the chromate plcoat. Naturally,

constant nhygienic improvements in the factories must go hand in bhand with this,

espscially the extensive elimination of vapors and cust at their sites of develop-

ARG

.ment. Tn zccordance with German social legislation (Third Occupational Diseasa

s 2 notifiablie and

e

Law of December 16, 1936), lunz czncer in chromate workers

cozpensable occupational disease,
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Tor many years we have known of the lung cancer in .miners at Schneaberg

°« =

.(Saxorny) and Joachimsthal (Czechoslovakia). Thesa two places are 26 km apart

.

and lie on the same ore veins. It has been known for probably 5C0 years that these
miners mostly die of severe lung diseases (called "miners' sickness” or "miners'

lung sickness”).

.

More exact studies were conducted in Schneeberg in 1878-1879 by Hessa aad

Yarting; at that time, zbout 28-32 men among 600-7C0 members of the crew died

each year, and-75% of these deaths were due to lung cancer. In the period between
1875 2nd 1912, 276 miners died of lung cancer, 10 of tuberculosis and 183 of‘
other lung diseases. 1In the last'(o £icizl) study by Thiele, Rosﬁocki, Saupe,
Schzorl and others in 1922-1925, 154 minexrs were given clinical and radiSlogical

exzmiznations; 17 cases of tumor shadows in combination with pneumcconiosis ware

rh

ound. Lung cancer was found in 13 autopsies that were performed in this perioed,

d iz eight other casaes of death there were symptoms of lung cancer. The affected

winers ranged in age from 37 to 63 years (mean age: 35 years); the time that had

B

— -

been Speﬁt in mining wés about 20 years or mora. The clinical symptoms zznd the
differantial diagnosis do not need to be discussad here. A&s far as the paﬁholqgic
. - ) .

znatozy was coocermsd, zost of thesa cases involved z carcinoma or sarcoma arising
froz the hilus or from a dronchus, and in most cases this was combined with a zoTe
or less well-developed casz of pgeumoconiosis.

The first studies in Joachimsthal were published in 1929 by Loewy; although
it had been known for a very-long tize that many miners there diad premacurely
of severe lung disease. The autopsy results were similar to those obtainad in
Schneeberg; in the year 1929-1930, 19 miners diéd ﬁhere; among 13 patieats on
whom a2utopsies were performed, there were 9 with lung cancer; another six workers
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alsS died of severe lung diseasgs. In the year 1931~1932 there were 12 deaths,
including 9 from lung cancer. At the same time, there were oftea pneumoconiotic
changes. According to data-supplied. by Ziel, such changes were found in about
60% of the Vorkers.~ |

What are the cauées of this occupational cancer that is localized so pecﬁliarly
in such a well-defined mining district? In the Schneeberg nines, silﬁer, nickel,

cobalt, bismuth and arsenic-bearing ores are mined in shafts as deap as 300 meters.

In recént years, pneumatié drills have been used. The average 2ir temperaturs
underground is between 9 and 16°C. The mines are usually.very cazp; various types
of mold fungus can veryloften be observed on the wood sho;iné. Despite the
dampness of the rock, highly splintery dust develops during the drilling of the
rock and the crushing of the ore.. The work must be considered keavy. In additiom,
the miners, who live in the more or less distanc villages, have a long walk to‘
and frem work in all kinds of waathér. Furthermore, very tirioz trips up and down
ladders to the mines are ugually required. Ons first thiaks of arsenic dust ox

of diachyl arsine gas, which is said to arise from the ac:ion-of fungus (Penicil-
lium and Aspergillus were found in azbundance in the tizbering cf the mine). How-
ever, these two interpretztions were not ceafirmed. ﬁgre recent investigations
leave no doudt that in this casaz the lung cancer is actributablie to radiun emena-
tions. The mine air and mine water have a considerable radium emanation conteat
(up to 50 Mache units ﬁer liter of air, up to 70 per liter of waca;). However,
hizh radiuz levels were mot found in the driiling dust; therefore, ché effect
does not result from inhalsd dust, but rather froo the mine water. It shculd be
noted that the well-lown radium bath at Cberschlema, whese sources centain up

to 12,000.Mache units per liter, is very close to Jcachimsthal.

16—~



Pitchblende, frow which'radium is prepared, is mined in the Jéachimszhal
mines (9000 kg of ore yield 3000 kg of uranium and 1 g of radium). ;.7, 450,
1330 and 3080 Mache units per liter were found in the minz water and 0.76,
8.6, 24,6 and 212 ﬁache tnits”per liter were found in the mine air. H;gh
values were alsc found in the ore depcsits and in-the area around the radium
factory. Our calculations indicate that a2 miner inhales about 33,?000 units
daily and abou:'lo million'uﬁi:s‘per year; but :hese.estima:es‘are grobasly quife
léw. Moreover, radium emanation penetrates the skin. It is worth no:ing
that tﬁere ware far fewer pneumoconiotic chaﬁges in Joachimsthal than in-Sch;ee-
berg, but much. higher emanztion values: however, cancer developxzent begins after
a relatively shorter period of work in Joachimsthal.

There is no longar any doubt that the Schneeberg znd Joachimsthal lung cancer

is attributable to the radiocactivity of the mice water and mine air. In these

cases the inhalation of dust is of secondary importance. The znimal experiments

undertaken by Loewy et al., which it was hoped would contribute to the explanaction

3

of the cause, failed to produce useful results.

Observations such as these have not bezn reported from cther mining districts

-—

with sinilar geologic concditicms. Such districts would includz Cobalt Cicy

(Canada), Katanga (Central Africa), Skuterud (Ncrway), Dobschina (Czechoslovakia)

and Allemont (France).

In this cognection, we should also Sention two cases of lung cancer that
occurred in two persons who were involved with the preparation of radium prepara-
tions (Neitzel). 1In one of these cases, the lung cancer had been precedad by

skin burns, and carcinoma of the finger had preceded the lung cancer of the

other case.*

*Note: In the last few years there have also bean reports on twWo cases of tocal
fibrosis of the lunz with suffocation in a chemist and in a lzboratory assistant
in & 22dium laboratory (Belt and Doenecke).
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Tho preventive measures here are not easy. The measures of dust coatrol and

.of personal cleanliness are desirable, of course, in the interest of general

hygisre, but they arz not of crucial importanca. Studies are currently in pro-

-

gress on the influence of artificial ventilation (mine air conditioning). Res-

piratory protective devices with animal and vegetable charcoal filters are re-

commended; in practice, however, it is hardly possible to perfora hard work

all day long with a well-sealedAmask on ong's face. The propoéal of short

working times with regular changes to harmless working positicns is more expedient;

in addition, there should be {requent breaks znd vacation as well as changzs cf

.

occupation at the right time. Finally, continuous medical supervision is necessary.

If we now swmuarize the above observations on lung cancer &=d cccupztion, we

come to the following conclusions:

e

SUMMARY

The acute and chronic irritations of the fespiracory tracts caused by th
breathing of irricating dus:} gases and vapors are hot)in generzl, the causes of
lung carcincma. ‘ -

Nevertheless, isolatgd,.special czses czan appear but should 20t be considered
2s a common ocgurrance,

Among those groups most exposed to carcinoma of the lungs Qe nust cite tnose
working in asbestos dust and especially those in contact with irritating chemicals-
the chrome workars.

International research is needed which should be wicdenmed to take in the pre-
sence of cancer ¢f the intestimnes and of ﬁhe stomach.

ar vapor is probably also disastrous.

The question of the influence of nickel dust should be cleazred up though it

is of much less practical importance.
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Tnz mine workers of Schneebetz and Jocachizsthal are especially p;edisposad
to carcinoza of the lungs. The incricinating causés are: the emanation of radium
in the air and water, and-perhaps.also dust comtaining radium,

The workzmen and employees of the radium factories and lzboratories are exposed

~to the same dangers. ‘ ) .
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