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asbestos miner essentially due to the research work periormed over
the past 15 years in conjunction wich the develcpment of the asbestos
industry. As we can see from the available literature, ssbestosis was
described in Zngland and America baiore it beczme kanown in Germany. The
pajority of scientific works ia England were publishe& betwesen the years
1927 and 1929 whareas asbastosis was not studied in Germany until th

vear 1931. One case of pulmonary asbestosis studied Dy Bager and Srcebe
in Hennover is particularly respomsible for the extensive pregress made
and the new interest aroused in thz field of research with regards to
this speciiic occupational disease=.

Two of my own observations as well as a few other works published in
Arerica and England on the relationship between pulnonery asbestosis and
lung carciroma, encouraged Nordmann to study this cancer problem in the year
1838. In his work, Nordmann was alréady able to compile six cases in
which asbestosis was accompanied by a carcinoma of the lungs. Meanwhile,
a2 few additional, as yet umpublished, cases were brought up at a meating
cf the Gerzaa co=mittee on asbestcsis in Dresden and Nordmann was therefore
able to report on a total of 1l cancer cases in asbestesis patients at the
8th Intermational Congress on Occupational Mgdicine and Diseases held in
Frankfurt a. M. in the year 1938. Given the concurrence of the clinical
and pathological-anatomical pattern of these cases, lNordnmann came to the
conclusion that the sizultaneous prasence cf these two diseases was not
coincidental but rather presented z picture of "occupational cancer among
zsbestos miners," cenfirming a causal corrzlation between asbestosis and

lung cancer. Rapresentazives of German :trzda’ assccilations alsc agread



with this ctheovry and recognized lunyg cancer among asbestes =iners as
an occupational disease.

Although earlier researchers 1in America and England were reluctant
to agrez with the alleged signiZicance of asbestos dust for the deavelopment
of primary lung carcinoza, these doubts no longer seex justified sinca
Nordz=ann and Sorge have since been able to induce lungz .cancer in animals
through the adainistration of asbestos dust. During the szaid experimentsn
i was possible to promote the develcpment 0f a ccrnified multicentric
squazous cell careinoma in 20% of the mice receiving asbestos dust, s
w2ll as epithelial tumors in all stages up to atypical changes in 42 to
57% of the animals.

Since thea, Linzbach and Wedler described one additiomal case of lung
cancer in a German asbestos miner; we are not in 2 position
to report on our own obsarvation of the third and fourth cases of lung
cancer due to asbestos dust--the latter was confirmed both by the autopsy

and the hiszological znalysis.- -This raises the number of prizary lun

o

carcinomas in asbestosis patients in both domestic and werld-wide 1lit
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rature
to =4 cases, including six which were observed in Germany itself.

We also coansider the publicaticn of these two cases to be particularly
important since we were actually zble to see the development of the carcinona
on X-ray f;lms.

Case 1. The first case involves H.E., a 43-year-old worker employed
in an asbestos plant for a period of 11l years between the agsas of 21 and

32, i.e. between 1920 and 1931. He was employed in a different plant Ifrom

those previously reported. During that period of time, he worked for the



first four years in the dust cleansing departent axc the asbestos dust
preparation department; after that he was erployed zostly in the carpentcy
works and in the packing room where he was morzs exposed to the effects of
asbastos dust. e was released in the year 1531 for lack of work.

The family history provided no evidance 6f tulmonary or congenital
diseases. From his own history, we learned that in the year l9i7 while in
the military in Macedonia, he was confined to his bed for a period of six?
weexs due to severe pleuritis sicca. In the time that followed, he
frequently suffered from bronchitis and even had repeated relapses of
pleuritis. This case is all the more interesting since the course of the
disease was studied thoroughly and over a long period of time. B. was
originally a baker but had to abandon this occupation in 1920 due to
repeated cases of bronchitis and ccnstant coughiag spails due to the f£lour
dust. In 1925, i.e. after a S-year emplovement in an asbestos plant,
he was hospitalized and found to have lung tuberculosis. Tubercle
bacilli were never found in tﬁe-sputum, even during later examination by
2 specialist. During a medical evaluation performad in 1928, it was
recommended that he be sent to a sanatorium for a period of three months.
At that ctime, X-rays showed an enlzrged hilus, particularly on the left,
and the physical exaaination showed isolated areas of rattling crepitation
during vesicular respiration. The medical examination also revealed a
bilateral hilus tuberculosis and probably stationary dense tuberculosis
in the zrea of both lower lobes with pleuritis on the right without
formation of cavities. Since then he was repeatadly treated for lung

disorders consisting primarily of irritation of the throat, oinimal
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pitalized in a2 sanatorium in 1932. The constant worsening of his condi-

o0 &gain be hospirtalized in a sanatorium

cr

tion mace it necessary for kim
for a period of four months in the vear 1934,
During his last stay

.in the sanatoriuva, the

treating physician czme

to the conclusion that this : sl
. T - .
was not a case oI lumg or STl e

hilus tuberculosis but .
rather very probably a .
severe case of asbestosis C .

as indicated by the patient's . -
occupational history. The e

steps takan during that

vear to have this lung -

FIGURE 1. Case 1. X-ray teken in 19328,
Definite enlargemant of the hilus with
fins and minute thickeniags in both lower
lobes. :

disecase recognized as an
cccupational disease were
ércpped since pulzmonary
asbastosis had not as yet been recognized as an occupational disease in

the second legislation on accident insurance coverage zpplying to
occupational diseases. It was only after the third legislation of 12-16-36
had finally recognized asbestosis diseases as occupational Jdiseases sub-
ject to compensaticn that a new application was submitted and the diagnosis
o hilus and lung tudberculosis was corrected to indicate 2sbestosis of

the lungs.
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Duriﬁg an exanination performzd by Dr., Feuerhaxe of Hamnover in
May of 1538, 3. complained of 2 sheooting pzin in the left side of the
chest, extrem2 shortness of breath even with minimal strain and irr;—
taticn of the thr;at with some tenacious expectoraticn. Clinically his
condition was axtremely weakened with asthenic habits. Weight: 49 kg;
height: 134 cmo. Marked dyspnea at rest with 34 respirations per minute,
symmetrical respiratorv excursion of the thorax, insufficient extemsion
with respiration (77.5-79.5 cm). Minimal &is.lécemenc of lowér lung
lizmits. Physical findings minimal, including sharper respiratory sounds
and fine crepitation, particularly over the lower part of both lungs and
mora so on the lz2ft than on the right. No tubercle bacilli. Heart

normal, pulse regular. Blood pressure 65/115 mm Hg, blood sedimentation

considerably accelerated.
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FIGURE 2. Case 1. X-ray } - -
tzken in 1938. Exteansive
thickening of beth lower . ;
lobes with cccasicnal s
fine and minute converging
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With the excaption of the complementary space, tne X-ray imzge on
the whole showed a hazy shzdow over both lung fields with numerous soit
minute and badly defined shadow arzas often joined together by thin
stringy shadow lines with a reticular pattern over the lung fislds. The
number and intensity of the shadows was largest in the lower lung fields.

'The roentgenological findings therefore indicated a diffuse fibrosis of
the lung tissue identified as pulmocnary asbestosis due to the patient's
occupational history and the clinical course of the disease (Fig. 2).-

In fact, a retrospecrive study of both X-rays (taken 1328 and 1932)
shows isclated asbestosis-like clusters in both lower lobes in addition'
to considerable swelling of the hilus. The 1928 X-ray shows evident
swelling of the hilus -as well as fine and minute thickenings and spots in
both lowar lobes next to increased vessel markings. The remaining lung
fields are free of spots and shadows but the lung tip fields are scmewhat
hazy. The spots czn be considered as indicative of the 2zrly asbestosis
stagas; the areas of thickening-ares not characteristic of zuberculosis.

By the time the 1938 X-ray was taken, the changes had coasiderably
prc, ressed, particularly in the lower lobes. Here we can sae that both
lung fields, going upward from the second anterior rib up tothe dizphrasgm,
are covered‘by numerous fine and minute spots. This spotting increases

downward. There are no coarse cluster shadows to be sesn. Above the lef:

rn

hilus, there is a calcium~like shadow 2bout the sizs cf a pea which could

1ds aze £

W

be a primary tubercular infection. The lung tip fi ree of signs;
the hili thickenad and enlarged bilaterally. Agzzin there are no clear znd

definite signs of tuberculosis on this film.



The last examination and
otservation by a specialist
took place in October of 1941,
The patient seemed very ill and

weakened. The thoracic pain

had increased and was local-

ized primarily in the left L 5

part of the chest. He com- o

plained of severe throat irri-

tation with minimal expec-

toration, exhaustion, and FIGURE 3. Case 1. X-rav taken in 1941.
Advanced fibrosis. Homogenous shacdcw

loss of appetite. Shortness over the left lower lobe.

of breath was even worse than

beZore; dyspnea at rest with 42 ﬁreaths per ninute. No tubercle bacilli but

nuierous asbestos particles to be detected in the sputum. Chest circum-

ference was 78.5/79 czm; thorax hardly dilatable. The left half of the

thorax was somewhat sunken in as comparad to the right. There were markad

signs of circulatory decompensation with cardiac hyperplesia on the righe,

increased pulse frequency and extremely low blood pressure. A half-spherical

broad-based undisplacable tumor was present on the back over the lafr lower

part of the thorax; the latter was firm and tender to the touch. The

growth spread all the way to the lower rib cage and, above, up to three

finger widths below the lower edge of the shoulder blades. With the

exception of moist weakened respiratory cells and the lack of tactile

fremitus in the lower posterior half of the thorax, :here were no clinical
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FIGURE 4. Case 1. Squazous cell
carcinoma in left lower lobe with diffuse
fibrosis of the lungs.

covered with regular veiled
areas.

The least affected areas were the upper lung parts; the right ccaple-
mancary space was zlmost free of any changes. The lelt lower lung field
showed, startiné with the {ourth rib, a horogenous shadow with a clear
area in the lower lung field over the first dizzozal diameter, between the
cardiac wall znd this peculiar shadow. Around the aforementioned tumor,
the’tenth rib showed extensive degeneration of the cuter part whereas
the pleural\corticalis re=ained unaffected and éell—kept. Based on the
roentgenological findings, it was assumed that there was also 2 periostaal
rib sarcoma beginning from the tenth rib.

A few weeks following this examinatioq’charactarized by 2 rapid loss
of strength, the patient died on 11-3-41 under conditions of increasing

~circulatory loss and respiratory insufiiciency.



During the autopsy {0bd. #735/41), a highly contracted area was
found betwesn the lunzgs, particularly around the lefr lower lcbe. The
lat:e; was shell-shaped and had grown together with the pleura. The
cross sections of the lungs had a grayish-black scaly appearance with
fira whitish connective tissue processes and a reticular pattern. This
cdansa, thick pattern was particularly.evident in the -lower lobes and
around the hilus. In the upper parts, the connective tissue induration
was less zarked and the peripheral areas were empnvsematous., In the
leiz lower lobe, there was a firm grayish-white badly—definea tunor
about the size of a chicken egg with a hand palzm-sized involvement of
the Pleura costalis around the 7ch, 8th and 9th ribs, as well as circum-

scrised degeneration of these rids. The externally palpable tumor on

the lelt side of the baclk, on the other nand, was extrapleural and was

totally unrelzted to the lung tumor; nevertheless, this had caused exten-
sive degeneraticn of the 10th and llth ribs. The hilar lymph nodes as
well as the bifurcation lymph nodes were enlarged and grayish-black in
color but without cennective tissue induration. The axillary lymph
nodes on the la2ftc, howevar, showed diffuse metastases. There was consid-
erable dilatation of Soth cardiac ventricles as well as marked hyperplasia
en the right. There were otherwise no noticeable pathological or znatonmical
changas to be obsarvéd in the orgauns.

Histologically, we found diffuse fibrosis consi;ting of a connective

tissue enlargezent of the alveolar septa in the upper lung parts. There

"

was increased lung fibrosis in the middle sections and more particularly

-
\

in the lowar lobes uvp to the broad callosity zrea. The pulmonary alveoli
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are only present in the forz of smail deformea hollcw spaces. There ar
occasional lymphocytes and infiltrations of plasmatic processes. All lung
sections are found to contain numerous asbastos parcicles of all shapes
as well as asbestos ueedles sometimes grouped togz2ther in larze bundles.
These can be found in the alveolar spaces as well as in the ccnnective
.tissue section without their being any evident regularity in the distzi-
bution of asbestos particles and needles; these ares mostly surfounded by
giant cells and macrophages. The carcinoma observed in the 1zft lowesw
lobes has a str;cture similar to that of squaaocus cell carcinema but with
more extensive cornification and infiltrative grow:sh in the connactive
tissue and in the alveoles._However, the bronchi are also filled wizh
carcinomatous infiltrations. 1In the cancer-free lung sactioms, especially
in the area of the lower lobes, we can see numerocus bronchial epithslial
growths pzrtly presenﬁ in the form of squamous cell metaplasia. The
morphological image shows tha degenerative rib tumcrs and the enlarged
axillary lymph nodes to pe twpical metastases of lung carcinoma.

Case 2. Cur next observztion concerns an asbestos worker employad
as nixer In an asbestos plent for a period of 21 years. During that t;me,
ne developed a severe case of asbestosis and died of lung cancer localized
in the asbestosis seat 30 vears after his initial employment.

The autopsy was requested by the patient's treating physician and
family since it was xnown that the man had been employed for several
years as mixer in an asbestos plant and had ceveloped asbastosis Eu: the

cause of death and its possible relation to an occupational disease had

not Seen determined.



During a mass examination of thz exmployees of tha asbestos pnlant
performed three years prior to the man's deazth, tha cccupeticral phvsicicn
in Eznnover had recommended that this man who was suilering Irom asbestosis
II-IIi ratire from the plant and find a dust-free occupation; however,
since then he had lost track of him.

When questioned, his 56-year-old wife gave the Iollcwing information
in regards to the man's history: He was a trained turner but had Iost his
lefit eye even during the training period so that he was receiving a 257%
pension from a trade association.

Between 1912 and 1931 he had continuously workad in the sazme cepart-
ment of zn asbestos plant, i.e. in the zsbestos cariing department, and
had left this position only because the plant had shut down due to lzck
of business. During the period from 1931 to 1937 he was then either unemployed
or did part-time work in various plants. The asbestos plant then reopenad
in 1937 and he was able to resume his occupation  until 1939 at which
tim2 he was acdvised by the abqvg-mentioned physician to retire froa this
occupation. He apparently was very surprised by the result of that exam-
iration since he had had no complzints whatscever. Zven aitar that, his
wife stated that ne nad not suffered from any abnorzzl cough. He then
went to work in a chemiczl plant where he had previcusly worked (prior to
1912) and was listed as disabled on 3-26-42, His wZiie reports tha:
during the ccurse of the last cold winters he had nc: zppeared 2s healthy
as baZcre and that this was not due to ény impropar nourishment or diseasa.
He always came home totally exhaustad and f£inally sezksd the advice of a

physician. The physician related his problem to the previously diagrosed



acbestosis. During the eigh:s weeks that followed, he continued to lose
his strength. Finzally, both his family and physician recommended that he
see zan internist and the latter, in turn, referrad him to rriederikenstift
Hannover a few days prior to his death. Once hospitalized, his condition
was found to be so severe that it was impossible to determine an accurate
diagnosis. A palpable tumor was found in the right upper abdomen,"
probably over the liver, and the X-rays showed a large shadow on the righc,
side of thé right lung lcwer lobe. The patient was considerably obstructad
with mucous and died of exhaustion.

The autopsy (Obd. #304/42) revealed a rather thickindurative growth
in the lungs and a moderate brownish induration of the lung tissue with
a more or less even distribution of coals in the nodules of plates to
trafoil-shaped ;eccions. A cancerous area about the size of a fist was
fourd in the right lower lobe, which had grown through the rignht diaphrzgm
so that alzrge tumor had formed in the right hepatic lobe. Other deposits
ware found in tne lymph nodes of the mediastinum, the hepatic roots and
the vertebrae.

* The ianer organs showed mocerate chronic congestion. The right cardiac
ventricle was highly enlarged apd distended with fine callosities on the
posterior w;ll of the left vencricle. Secondary findings also included
a few gallstones.

As could be expected based on the macroscopic image, the wicroscopic
examination of all lung parts revealed the presence of coal as well zs
induration of the lung tissue in the form of strands and nodes evidenced

by an irregular fibrous enlargement of the septa. Accordingly, the alveolar

-12-



spaces irn this area are the narrowast. In addition TO the phagocytes S
filled with coal aust, thes2 contzin compressed alvaclar cells and large
quantities of asbestos needles and asbestos particles. REetwsen these,
the alveolar tissue is obviously inflated and each view shows a large
quanticy of asbestcs particles. Taere are several atypical epithelizl
growths in smaller cell fie;ds of the right lower lobe; the cells are
saall, atypical and unchzracteristic. The tuzor stroma is exceptionally
wide and consists mainly of collagenic fibers. The cancer in several
arezas 1is necrotic so that the collapsed cells can easily be ideatified

as induration. The lyﬁph nodes of the lung Toots éontain large awounts
of coal dust as well as hemosiderin and short isolatad asbastos particles
or larger spherical hemosiderin lumps.

X-rays taken in 1939 and 1942 (Figs. 5 and 6) show a similar
development of carcinoma during tha patient's last few years. Although
in the first case it was still impossidble thrae years pricr to the patieant’s
dsath to recognize the future.ssat of cancer in the 1=t lowver lobe on
the X-rays, the second case three years prior tc his death already shoved
a strand-like shadow formation in the right lower lobe which was consid-
erably thicker than that of the left. The usual symmetry of lung
fibrosis is missing here and this is actually where the fatal carcinoma
cevelops. This is totally in agre2ezent with observations previously made
on anatonmical preparations, i.e. that the atypical:epi:helium develcps
in the proliferated connective tissue of bronchial growth (Nordmann) or

in the immediate vicinity of the latzer (Nordmaan and Scrge).



The c¢linical S . T
course as well as the fe ;*\

pathological-anatomical

pattern of our obser-

vations indicates a
_series of characteristics i

of this occupational

disease of asbestos P . .
'.
§ . l*,
workers. Accordiag to o . ) )
previously published FIGURE 5. Case 2. X-ray taken in 1936.

Definite enlargement of the hilar shadows
bilaterally with strand-shaped cthicken-
ing of both center fields.

cases of asbestos
cancer, we can say that,
contrary to the usual cases of lung carcinoma, approximately half of
the caﬁcer cases were ralatively younzg; two cases were 35‘yaars old,
another was 41 and, in our cases, the cancar carriers were aged 43 and
56, respectively. The latency pericd between the beginmning of employ-
ment in an asbestos dust environment and the time of death due to lung
car,ser also shows similarities; this was found to be 15-21 years cn the
average. This was found to be the case in our observation where this
was found o be 21 years; in the second case it was even 30 years.
According to statistics published by Bridge, the average latency period
for uncomplicated cases oi asbestosis is 15.1 years. Accordiang to the
same authors, this period of time would be 42.5 years for silicosis and
silicosis patients would reach the cancer-hagardous age much mora fre-

quently than asbestos workers although carcinoza rarely appears in normal



silicosis czses.

This partly confirzs the

probability of lunz fibrosis

in asbestosis being a promoting factor for the deveiopmant of luxng cancer.

According to Nordsann,
if we calculate che percen-
tage of all autopsy-confirmed
cases of asbestosis in

Gerzany, we get approximately

207 taking into consideration

the relatively small numoer of

cases. OQut of 50 cases of
asbestosis confirmed during
the autopsy, Gloyne found
six cases of carcinoma or
a percentage of 12% wnich
sheuld be much closer to

reality. These clinical

figures more or less agree

—

N . - -
! ‘ N .«’)/-.-' )

~—
TN
s L. ‘
- ‘- .'\
. 4 -
- <
N
‘i s a :-.' ~, ’ ’
.'. . < )
.“n -.. -
/

e , - - :
FIGURE 6. Case 2. X-ray taken in 1941.
Thickening of all strand shadows. Wider
homogenous shadows in lower right central
field; carcinoma seat located in right
lower lobe as data**'ﬁad during the autopsy.

vith those of Nordmaan

obtained through experimental studies in which he was able to induce lung

carcinoma in 20% of the mice treated with asbestos dusct.

The duration of tha employment in the asbestos dust envirom=ent was

generally between 7 and 8 years with the excep

by MNordmann where a, patlent was suffering fron asbestosis

as one and one-half years.

tion of one case reported

after as little

It has repeatadly been reported, for instaznce.

in Linzbach and Wedler's case, that the patient nad only teen exposzd %o

asbestos dust during the first three years of his occugation.

first case, the dust

In our

inhalation only lasted four yvezrs wnile the patient



was explcyed in a dust-filled envizrcacent. This coniimms the fact tha:s
asbestosis can develop with winimal inhalation o zsbastos dust and that
the davelopment of lung fitrosis is not impeded by leaving the dust-filled
atmosphere. On the contrary, there seems to be a2 deiinite tencency for it
to continuously develop even several years after inhal?ng the dust. On
‘the other hand, long period of employment have also beén observed. In
our secoad case, the patient worked for 21 years with asbestos in a high-
risx area. This seerms to be a very good example of a2 highly resistanﬁ
male who was able tc cope with a severe case of asbescosis until he too
became a casualty of occupational cancer.

During the clinical course, at least during the initial stages, it
is difficulr to differenciate the disease froz tudberculosis. For that
reason, tudberculosis was almocst always diagnosed before pulmonary asbestosis
became known; this is in fact what happeﬁed in our first case. The X-rays
tzken during the early stagass of asbestosis also show few characteriscic
sizns. This cdisease almost always begins with a swelling and enlargement

the lung roots which gradually spread to the lower lobes and slowly

to %ae upper lobes. This X-ray evidence in the sense of nilus tuberculeosis,
however, must be doudbtad s%nce isolatad hilus tuberculosis is rzrely
obsarved zmong adults. In the more advanced stages, the X-rays zllow a
fairly definite differentiation of asbestosis froam lung tubarculosis.

Tae fine and minute occasionally-grouped spots in the lung field whic

always increase downward, without any coarsea buncle shadows, zre highly
indicative of asbestosis. This finding would only 'be iIndicative of

tuberculosis if zccompanied by a miliary spreading, but the clinical

~16-
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tzrn would again indicate che inzccuracy of such an assump:tion.

dless of the fact that with one form of asbestosis, in spite of
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the extensive lung changes, no tubercle bacilli werz to be found but

mostly asbestos particles, we must rexzember that the physical
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indings in lung asbestosis are mostly minimal and do not show any

rh

d2finite signs of disease. However, it is not only tie X-ray image

and the minimal physical symptoms that do not indicate tudberculosis.

Cn the contrary, the suspicion of pul:énary asbestosis in the core
acvanced stages of the diseazse should be confirmed by the general bad
concdition of the patient, marked respiratory insufficiency with
évsprea at rest, nyperplasia cf the cardiac musculature with occasiornal
cardiac arrest on the right, as well as highly accelerated blood
s2cinentation and evident low pressures which is often observad. With
the exception of this, however, lung asbestosis chough not as frequently
as silicosis can sometimes be acccompanied by tuberzulosis. According
to a suzmary published in Eng%qu by Wood, 3G% out of 100 cases of
asbestosis observed were accompaniad by tuberculosis.

Even on a pathological and anatomical level, previously ocbserved
ceses of asbestos cancer agrese with our cwn observations. In the ocajoricy
of cases the carcinoma has its seat in the lower lobe and five out of
six cases are actually cases of cornified squamous cell carcinozma. This
zzzns yet another characteristic since lung carcinoma as we know usually
develops froa the large bronchi and is éc:ually bronchial carcinoma whose
histological structure is usually that of a circumscribed epithelizl growth

of non-specific cellular character, i.e. the carcinoma simplex as it is



czllad. In rare cases, this caa b2 suall-celi izzature carcinoma or
acenocarcinoma of alveolar epithelizl origin. Squaaous cell carcinoma
is at least as rare as the two aforszentioned types of cancer. During
the histological studies of the praviously published cases, Norczann and
Wedler were able to find frequent growth and metaplasias of the bronchial
epithelium in'non-carcinomatous areas of the lungs. This was zgain
obsafved in our cases since epithelial proliferations and a metaplaséic
bronchial epithelium could also -2 observed in areas unaffecta2d by the
carcinomz. We are therefore justified in considering this dezeneraztive
process of the bronchial epitheliuzm as the poiant oé origin of asbes:os
czncer and the isolated adenocarcinoza must be considered as exceptionzal
in cases of asbestosis. With regards to this a compzarison should be
made to Schneeberz lung cancer observed among Schneeberz miners since
squarous cell carcinoma of the lunzs was often observed there too.
However, this formal genetic explanation of asbestos cancer does

not exylain the causal genesis, i.a. the promoting factor the developuent

of cancer formations. As far as Schneeberg cancer is concerned, it is
ass:=ed that the chemical structura of the ore is the main cancer-precomoting
. .
factor. It is therefore only norzal that we should consider the possibiliry
of asbestos also having a chemically carcinogenic effect. The thorough
studias performed by Beger have shown that, in addition to mangznese, iron
arnd calcium, asbestos needles also contain silicious earth which is
released with the needles and is responsible for the tissue injuriés
suffered by persons suffering frcm asbestosis. Contrary to this, howaver,
Sundius and 3ygdan during their studies felt éhat the effect of zsbestos

was prizmarily a machanical one. Di Biasi shares this opinion which is
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generally accapted nowadays. However, I feel that we shor
deny the chemical effect of silicic acid nor assucz2 that

has an exclusively mechanical influence. The expsrizantal
performed by Siegmund and KoppenhoZar using colloidzl sil:
also confirmed the noxious effect of silicic acid con§ist
of connective tissue proliferation. On a clinical le&el,
be notad that the observation of a few cases of lung fibr
silicious earth also constitutes further evidence of the

of silicic acid. None of the observations, however, indi
direct cancer~promoting effect of asbestos lies in the s:

is particularly emphasized by the fact that lung cercino

“t

observed with silicosis. We rmust however, not exclude
other unknown carcinogenic substances being present in ¢

On this point, Linzbach and Wedler also menticn t!
skin warts observed in asbestos workars and which could
the effects of asbestos. However, tha developmen: of
never been found to be carcinomatous.

Thereupon we attempted to find in the morpnologzi
explanation for the high incidence of cancer in asbhest
Nordmann as well as Linzbach and Wedler particularly «
question and determiﬁed the characteristic nature of
Altnough with usual czases o silicosis we find circuc
tissue indurations in addition to fibrous concentric:
nodules and nodes, we found in cases of asbestosis p

regeneration processes over the entire lungs consisti



¢iffuse fibrosis. In chronic incurative tuberculosis we find nc

diffuse induration but rather a circumscribed indurztion of the lung
tissue next to the normal lung section, as was the case with silicosis.
Also to be noted in the wmorphological picture of asbestosis is the

lack of exten;ive tissue necrosis and the relatively'minimal inflz==atory
_process of the lung tissue. In the feoreground, we héve the diffuse
connective tissue proliferation and an abundant forzation oI giant foreiga
body cells in the izrcadiate vicinity of the asbestos necedles and asbestos
particles. In the same diffuse fashion, the prolifsrative changas can te
seen to take place in the alveolar and bronchial epithelia. Comntrzary

to silicotic induration which consists only of firz collageaic connective
tissue, in asbestosis we find normal epithelial parts of :be lungs in the
middéle of reticular scar tissue in addition to morz or less severe inilaz-
matory epithelial proliferations up to regular scuamous cell :etaplasi;,
wher=by the normal tissue coordination should be distorted. 1In addition
to the fibrous regenerative processes, the long lasting irritation of the
lungs due to asbestos dust also results here and there to zultiple excessive
reg.leraticn processes which can counstitute a preliminary condition for che
development of a carcinomatous growth as detercmined according to other
scientific,‘clinical and experimental experience. We can therefore expect
.thac lung carcinoma in asbestosis would be diffuse and deveiop exclusively
in the area where the morphological changes are most severe; experience
has shown that this would be in the lower lobes. The multiple origin of
asbestos cancer as determined by Nordmann basgd on the results oI ais

experiments is z2gain clinically confirmed by ‘cur own observations. As
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éravicusly said, the extent of the cancer-sromoting
chemically carcinogenic substances present in asbest
zined at this time.

To summarize, we can say that there can be no
czusal relationship between asbestosis and lung canc
genasis of this special type of cancer cannot be exp
From a morphological point of view, the tissue shows
characteristics for the developzment of cancer thus o
genatic explanation for these tumors. Given the rar
the 14 previously observed cases of lung cancar wit!

represent a relatively frequent cozplication of thi

producing a percentage rate ranging betwean 12 and

follow-upsand mass examinations should help to de::

L&}
(]

should be kept away from asbestos plants due to
predisposition and excessive sensitivity of the mu
course asbestosis can davelop even without such p:
btroachicis. In cur first case, it was certainly
occupation as a baker which could have resulted i
the bronchi due to the flour powder environment ©

occupation in an asbestos plznt. Only four year

relatively small amounts of dust were sufficient

destiny. The second case was actually detected

ime he

cr
{T

examination by a work physician at wnich
sicz without the occupational cancer teing in =z
cal svmproms alone therefore are not suificient

progrnosis of asbestosis to be wadz.
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ase. We wculd also hope
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that in view of the constant expansion of the asbestos industry, newly
ceveloped proper preventive measuras will nelp reduce the number of

casualities due to this occupational disease to a mimimum.

Two new cases Of occupational cancer among asbestos workers are
raportad and the development of carcinoza in an asbestosis seat is

dezoastrated by a series of X-ravs.
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