FLAINTIF'S EXHIBTE

The occupation-related Cancer of the Asbestos Workers

by Martin Noxy dmann YT
with 6 i1llustrations in the text
(received gn March 18p 1938)
The asbestosis, the occupation-related diesease of the asdbestos workers,
is naturally tied to countries and cities which have erected asbesios
processing plants. The knowledge about ‘is strange disease is somewhat
older and more extensive in England and in the US from what it is here.
But even in 1906 Marchand demonstirated an asbestos Jung to the German
Pathological Association, without, however, recognizing it as such.
Eight years later Fehr showed a second case and explained it correctly
in thg’most important characteristics,

In the past ten years the disease has been studied especially in Eng-
land, the US, and Germany, and we are familiar, here and abroad, witt,
extensive routine mass examinations of asbestos workers. In Germany,

one case especially, whio. was observed by Beger and Strodbe, brought
important progress, because Beger examined the asbestosis from the miners
logical angle in great detail, and with that triggered corresponding
studies in other places. (Koppenhoefe , Sundius).

After long years of asbesios dusffasthmatlc symptoms develop and pain-
ful death occurs, since the right side of the heart is paralyzed, A

" consideradle numdber of cases is found, similarly to the silicosis,

in association with pulmonary tuberculosis (Egbert, Wood), and there
-are everywhere reporis abot cases, where the asbestosis was combined
with a carcinoma of the lungs (Wood, Gloyne, 1933).

The numdber of necropsies is small eV%ywhere, but they have dbeen very
much on the rise lately. In Germany, there are, up to now, as far as

I xnow, 9 cases that were dissected or published respectively ( Mar-
chand, Fahr, Loeschke, Strobe - Beger, die Biasi, wWedler, Boehme,

2 of the author).

Although thd}lterature now and then mentions cases of carcinoma, there
are only three pudblications from the US and England theat deal in some
detail with the prodblem of cancer in the asbestosis lung, and who
express with care, which should always be exercised in the beginning,
the suspicion of a causal link of the two diseases, The far-reaching
consequences for our insurance system make it necessary to discuss

those papers in a few words. before we report two observations of our
own. The collection of the 6 coses anﬂ?he other mentioned cancers in
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in association witih asbestosié?hall prove the statementi that there

is an occupation-related cancer for asbestos workers.

Case 1, Lynch and Smiih (American Journal of Cancer 24, 56 (1935).
Lynch reporis about a 57 year olé worker who had been employed as

a weaver Jor 22 years in & cotton mill and had iben worked for 21
years in an asdbestos plani. The x-ray picture that was taken of him,
shortly before he died, coincides in detail with the illustrztion for
our case 5 - which was bﬂgigﬁfwby Hornig - with the deviation that the
shadow of the tumor is located in the right lung. The dissection dis-
closed a fibrosis of the lung with numerous asbestos needles and as-
bestos particles and a hardening squamous epithelial carcinoma in

the right lower lobde.

The tumor is compared by the authors to the Schneedberg lung cancer or
to a cancer after a coal dust lung and other pneumoconioses, and is
finally compared to all cancers in workers that are exposed 1o ore con-
taining arsenic, for all of which there can be hardly any doudbi as

10 a causal link between the occupation-related disease and the cancer.
Thus much can be said with certainty, that that the fidbrosis of the lung:
preceded the carcinoma for a long time, and that it agrees with our
knowledge adbout cancer in general, to deduct the cancer from chronic
irritations, in this case of the dronchi.

Case 2. Gloyne (tubercle 1935,5) Gloyne reportis edbout a thirtyfive
year 014 woman, whose occupation wiBt ;the asbes_tos began 17 years
before hexr death and lasted for eight years. Therefore, there were nine
years dbefore her death in which she was notl connected with asbdbestos
work. The asbestosis of the lung was of moderate degree. He found

a2 small walnui-sized node in her:upper lode, microscopically he found'
a squamous epithelial carcinoma, which could be traced in dbranches

to the tip of the lung and to the pleura. The new formations could very
obviously be seen 1o follow-the dranches of the dbronchi. The edges of
the new formations showed gigantic cells.

Case 3., Gloyne ( Tudbercle, 1935, 5). The other case in the same paper
deals with a sevety-one year old woman with an asbestosis of a medium
degree, ascites, and a thrombosis of the leg - in the vein of the left
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side. In the right lower lodbe a new formation with numerous necroses

and caverns which are supposed to have looked very similar to the case
shown by lynch (case 1). Microscopically, it was another squamous
epithelium carcinomna.

In the éummary, Gloyne does not hold an actuval primary location of origin
for certain, as for example & bronchus, despite the growth at the dbronchizl
trunk, ithe tumor could also have originated &t many locations at the same
time. eri&ut*her;mase (case 3). the tumor had obviously developped at
the place of heaviest asbestosis. In both cases the author was of the
opinion that the tumor was not large enough to bde accepted as the cause
for death, bdut the asbestosis was also not pronounced endugh 10 be res-
ponsible on its own, but rather the two together snuffed out the life.
The auihor raises the question as to the causal link, but does not make
any attempt in his publication to answer it,

Case 4. Egbert and Geiger (Amer. Rev. Tbc. 34 143 (1936). A 41 year

0ld native Hungarian worked, without interruption, for 18 years as a
weaver in an asbestos plant. Nine years before his death he contracted
pneumonia for B days, he retained from this coughing and shortness of
‘breath. Only two years before his death the plant was somewhat treated,
He died within eighte months with the symptoms of a pulmonary cancer

in the left upper lobe. In addition to the asbestosis, a dbronchial
carcinoma was found, which was metastizing into many organs, microsco-
pically it was an adenocarcinoma. The suthers conceive of it as possidle
that asbestos causes a pulmonary carcinoma,

¥Within & short time period , thex were two cases at our institute of
86_bdbestsos workers with asbestosis and pulmonary carcinoma.

Case 5. Own Observation.- A woman of 35 had worked between her 17 th and
26 th year, with a dreak in dbetween of 1 ¢ years, which means , for
precicsely 7 years in an asdbestos plant as a worker, 2 years Mot of

these she was in the asbestos turning department, the rest in the winding
and weaving department. After this time, that means for 9 years, she did
not set foot into the plant, and lived far away from the factory.

The father-died of cancer of the esophagus, the mother died of a mis-
carriage. The siblings are healthy wiih one exception, that sister suffers
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from tuderculosis. Five drothers were killed in the war, two sidblings
died.wben ihey were small. She herself had had only the children;s
diseases. Her own marriage remained childless, after she had experienced
3 miscarriages. The WakR of her blood was negative. During her employ-
ment in the plant she had had a dronchial cathari.once, dbut she had
never taken sick leave from her work. 4 -~ 5 years before her death
she started to cough, later she experienced shoriness of breath, es-
pecially bad in spring and autumn, 3/4 year before her death she startied
medical treatment, at first with sudbfedbrile temperatures, pleural
friction and drageing, left-pided dreathing. The x-ray picture from this
time shows a strange shadow in the lower left division, which e:xtended
*oin wedge~shape from the hilus to the back.qkhen she entered a sanatorium
ﬁ?‘ the diagnosis, which had been up to them for turculosis, was corrected
&§ into pulmonary asbestosis ¢and, instead of the very dense and large
A shadow in the area of the lower lobe, there was now a tumor, and at
that in causal link with the asbdbestosis,
Théb%ody was very thin and pale. The lungs were intergrown in the sur-~
faces, the same the organs of the upper abdominal cavity. The lungs
were dbloated, and the cuiting surfaces were reddish-brown, smooth, and
full of foaming fluid, in which asbestos particles were found in great
quantity. The cutting surface of the lung divided by a network of slaty
strands. The left lower lobe was very hard, slaty or white. In the ex-
tension of the main dbronchus, and connected to it openly, was a cavity,
limited by spikes of walnut-size, through which skeleton vessels and
bronchi ran like a scaffold. The further environment of the cavern
was callous, the pleura adbove it full of nodules and thickened up to
10 mm, its cutting surface was dry, subdivided and white (cf., 111 1).
lLiver and kidney contained metastases, partly in the form of fully
developped nodes, partly a callous whiteg gridwork.
In the segments of the lung that were free from cancer. the familiar
picture of asbestosis could be found microscopically. It should bde
noted here that the callouses were in part quite consideradle, and sur-
passed by far the pictue of diffuse lung fidrosis, as is known from
dust lungs. Especially striking was the great number of gigantic cells
around the asbestos particles, also compared to +< cases to which
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J had access, that is to the cases of Fahr, 435 Biasi, loeschke, and Stroe-
be -Beger. The tumor itself was a calcifying sguamous epithelium car-
cinoma, in whose epithelium cone and stroma whole packages of asbestos
needles and asbestos particles were found (ill. 2). The metasiases were
of identical structure, but without asbestios.

Case 6. Own observation.~ A 55 year 0ld man had worked between the 36 th
"and 43 rd, that is seven years, in the asbestos hall of an asbestos
plant in the preparation for the spinning, then he was without employ-
ment for 3/4 year, during which time he contracted pneumonia, and then
he was, 1ill 4 months before his deatb, employed in a wool - laundry.
He had not deen iﬁﬂhe Srvice in peace time, but he was a soldier for
ihree years during the war, he had had diphteria, scarlet fever and
malaria. His weight was never above 65 kg. He probadbly started to com-
plain adbout dryness in his throat in 1919, later, he was treated for
bronchial cat arrh and excessive stomach acid. 13 months before his
death he lost a good deal of weight and developped bloody sputum, Tu-
berculosis was suspected. Four months prior to his death he stopped
working. He was coughing and had shortness of dbreath. The bdbreathing

was dragging on the left side,and there was a damping and wékened dbreath-
ing. Th sputum contained great quantities of asbestos particles,

The x-ray picture showed “a‘éep shadow in the area of the left lower
lobe (311.3). His doctors , Schulte and Reichelt (Hannover), diagnesed
from these Byaptoms an asbestosis of the lungs, a carcinoma of the left
Jower lobe with spreading in the peritoneum, based on the narrowing

of the esophagus which showed up in the x-ray picture. The body showed
intergrown lumgs with bloating of the lodbules and a finely structured
steelgrey and coarse gridwork. The colour of ithe cutting surface was
otherwise reddish~brown. In the segment of the lower lodbe there was
black anéd white speckled tumor, which had spread to the neighdbouring
organs of the pericardium, the left chamber septum of the heart, the
diaphragm., the peritoneum of the left upper abdominal cavity, retro-
peritoneal tissue behind the spleen, the group of lymphnodes at this lo-
cation, and tbe lower thoracal and lumbar vertedbrae (ill, 4), In the
middle of the tumor, in extension of the main dbronchus, there was
walnut-sized cavern of decay with tindery edges.
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The microcospic examination of the cancerfree segmenis of the lung
showed an ast{;_estosis which cuold well be compared, where degree and
extgnt are concerned, with the'uncomplicated death cases. In the left
lower lobe a2 sirongly decaying calcifying sqQuamous epithelium carcinonz,
which contained asbestos needles and asbestos particles. In the lower
left lobe there was another’segment which attracted attention because

of its hardness (ill.5). Th%yicroscopic examination showed here a

pronounced wild growth of the dbroncial epithelium, which was spreading

in limited areas as a true carcinoma, The lungs were, in the areas
of callouses and alveolar caverns, as rich in macrophagi and giant

cells as was case 5.

We summarige the quoted cases and those of our own observation of
asbestosis and carcinoma in a chart:
Chart 1. The Occupation-related Cancer of the Asbestos Workers

Germany: 12 dissections, of which 2 ca. ..... 8bout 17%
England Wood) 12 cases of death, of which 2 (3?) ca. about 20%
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nr. author age/sex  Pe@iR:8L work tSHE'¥nfsvestos RELY: iy,
1 1935 Lynch 57 yeras, 21 years 21 years squamous
Smith male ago epith,
Us ca. right
lower lobdbe
2 1935 Gloyne 35 years, 17 ys. ago 8 years BR. SQuamou
England female epi. ca.
right u. 1.
3 /illegidle/ " 71 yrs. 15 yrs ago 1 year, Tms. squamous
Temale epi. ca.
right 1.1.
like case 1
4 1936 Egbert 41 yrs, 18 yrs ago 18 yrs adenoca.
Geiger male bronchus
Us left lower
lobe with
. num metas.
5 1938 Nordmann 35 yrs 18 yrs ago 7 years squam,epi.
(Hornig) female ca., lefi, 1
lobe, like
case 1, met
, in liver, ¥k
6 1938 Nordmann 55 yrs 18 yre ago 7 years squam, epi.
male ca. like ce2

1, spreadin
40 heart m
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The data show, that asbestosis of the lung goes in B number of cases
hand in hand with pulmonary cancer, This occurrence could be a coinci-
dence (Gloyne, Wood). But in these 6 cases that were observed in de-
tail, there were so many characteristics that were repeated, thal the
cancer in the asbestosis lung seems to be of a causal relation.

First of all, the small numder of the case should be explained. The
numder of the workers that are at risk in the asbesbs plants is by
far smaller thamn the overall numdber of employees in the factories.
For example, thebumber people that might be concerned in Germany is
estimated only to be a few thousand, Only a fraction of those really
work in the asbéstios dust. Furthetmore, many of the employees are
women, and they are often only for short periods of time, as are the
men. According to English, American, and German authors, it takes several
years for noticeable symptoms or odbjective signs to appear that show
the inhaled dust. Thus, we can not operate with large numdbers , where
our problem is concerned.

Furihermore, the attention about the occupation-related asbestoxris has
not been been atlacted for long. The great majority of the papers

of the medical field in England dates back to the years 1927 - 29

(ef. 1it.) In Germany the asbestosis of the lungs has only deen dis-
cussed in detail since 1931 / 32 ~ with the exceptions of the two
forerunners Marchand (1906) and Fahr(1914). The same is true for the
United States. Our chart shows very clearly that the studies which

are especially dedicated to our problem, were pudblished within the
last three years. Nothing is more natural than having the detailed
study of a disease oniy when the disease itself is known in its main

gs¥l sC0¢®

symptoms.

If we can only expect small numbers, we can only use the dead patientis
for the deliberation of the occupation-related cancer of the asbestos
workers. In Germany 12 dissections are known, including my own, two of
those had cancer, ca. 17%. In Mannover 3 cases wer dissected, two of
which were candrous, another, 4. case, with unfavourable prognosis,

is under medical care, and is, probaily, without complications of can-
cer, that means then ca. 50% carcinoma. The number of the actually dissec
ted cases in Germany is probadbly not much larger, due to the scant pubd-
lications. In Englaend there is a survey of 100 cases, which were obd-
served by Wood., 30% of these are combined with tubdbertrculosis, 17% not
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yet certain, the other 53 are certain asbestosis lungs. 12 have died,
two out of those from Pulmonary cancer and one with %a few deposits
of growth in the pleura®. If we disregard the lasi ambiguous case,

2 out of 12 asdbestosis patients would amount to 17% cancer victims,
The small pumber of cancer cases can thus not be used as an argument
against the causal link, it corresponds to the status of the scienti-
fic study of this prodblem. The percentages thai T quoted, and which
are calculated from such small numbers, cannot claim 10 be the actual
percentages, dbut they will help to study the prodlem,

We are, in fact, hopeful that the efforte of the plants and and their
doctors to im?rove ihe conditions in the factories will prevent a

fast rise in the observation maierial and will take care of the danger
as it is discussed here,
The most obvious argument against the caueszl) link between lung cancer
and asbestosis is the large numbdber of lung carcinoma overall, angd
especially its preva]encéﬁn the age group of 50 - 70 years o0ld.
Concerning the age group, the chart shows that half of the cancer
patients were younger, two of them 35, one 41. The increase in youth-
ful cancer patients is even surpassed in imporiance by the fact that
it is such an even time span which passes between the beginning of their
work with asbestos up to the death: 15 - 21 years, an average of 18
years thus, which time period is met exactly h y half the patgients.
The shortest time of 15 years till the death was for the oldest in the
group. The older patients amongst the victims have thus started their
exposure to asbest os much later. The achieved age, then, does not seem
to be then s0 mucﬂ’?ﬁ?’gbg;sposition of the cancer for a special age
group, but seems rathefr a function of the develoment of cancer in
agsociation wiith asbestosis. Again, 4 out of 6 patients have gent only
Qart.of the time fan in the asbestos dust, but then it is always the firs
Qart. After the asbestos was defosited in the Jungs, and the people
refrained from further inhalation, the development of a cancer could
81ill not be prevented. The times of employment amounted to at least
7 -~ 8 years, only for the 71 years o0ld woman it was 13 years. Bui her
asbesiosis- wap very consideradble. Therfore, as was proven already
by the microscopic study of the sputum already while living, eand just
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Just as surely dy the anatomic examination of the lung, thre removal
from the factory does by no means cause the removal of the asbestos
frop the Jungs, nor does it prevent the development of lung fibrosis
angd hea:t muscle hyper plasia with the corresponding, if maydbe bdearadble
symptoms. ?his development, ithen, reminds of the experimental tar can-
c?r in mostl impressive manner, when, &s is welld known, aftier a certain
teme span, the developmeni of the carcinoma cannot be stoppcd anymore,
even if the bdbrushing with tar is stopped.

Thus, the small number of observations is balanced out, in our opinion,
through the pgtterns they seem to follow. Independent from tdre age, the
cancer occurs in association with asbestosis, also in young people,
after approximately 18 years, after there were several years of exposure
1o asdbestos dust.

The comparison of the cases yields still further similarities. 1t is,
firet of &ll, understood, that the cancer is Jocated in the lung itself,
and thus apears as a tlear erimary cancer. Furt®iermore, 5/6 of ihe
cases are a callous squamous epithelium carcinoma, and again 5/6 of the
cases the carcinoma is located in the area of the lower lobe. As is

well known, the cancer of the lung is usually mostly located in the
bronchial mucuous membrane, an adtno carcinomg or a small-celled, rather
indifferent tumor. The sqguamous epithelium carcinoma ranks only in third

place
In many cases, the actuval cause for lung carcinoma are not known. But
it is supposed that often scars and bronchiectasis formations precede

a lung carcinoma. In those cases the development of the cancer is sup-
posed to have been caused by the new growtih around the lung tissue,
because a large number of cancers develops.in areas of long-peroid
growihs around itissve. Gloyne descrided theg cancers that he observed
as small, in no place had they excessively aitacked life-necessary
tissue. But 6til) he was not succesful in totally ruling out the mul -
tiple point of origin of t¢he tumors in the lungs. Where this is con-
cerned, only Egbert and Geiger's case seemed to be non-amdbiguous

as a primary adenocarcinoma, it is located, according to the illuaira-
tions, &5 a round xnot around its primary location in the bdronchus.
Iynch and Smith, on the other hand, had first thought of their case as
a hardening tuberculosis! We think that we ourselves have observed the
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smallest tumor: in the lower right lobe of our second case. The growth
of the bronchial epithelium that can be recognized as cancer here

in nop-callous layers of flai cells (ill, 5) was equally developped
over a.Jarger area, and was connected 1o the also otherwise known
branchings of the dbronchial epithelium in callous lungs. Therefore,

we think the multiple, meteplastic squamous epihthelium carcinoma of
the.bropchial tz{ynk 1o be typical for the asbestosis, with the otiher
Xnown form of ilr adenocarcinoma bdbeing the exception that confi%s the
rule, The observation and interpretation are the same as for the can-
cer on the basis of .a cirrhosis of the liver, of which erxistence
nodbody is in doudbt.

In this connection, the argument will be made thta a grqoth around the
Jung tissue is not sufficient for the etiology of the cancer.. It shouls
be expected then that the occurence of the lung cancer wouldbe much more
frequent in association with silicosis or tuderculosis. It would amount
then to giving the asbestosis of the lung a special role. According to
our opinion this is the case.

Tuberculosis and silicosis show certain similarities in the growth, that
the lung experiences. Afterall, both diseases of the lung are character-
ized by the r;lacement of thilung tissue with cell-rich and finally
connectivetissue~rich callouses. These changes correspond to the
tudbercle dacilli at certain pleces or particles of stone dust. In this,
it shall be assumed as correct that the particles are carried together
through the lymph stream. Therefore, in tuderculosis and silicosis there
are, side by side segments that are doomed to decay and practically
untouchtd tissue,

In asbestosis, howver, the changes in the lung have been 1right from the
beginning, been name 4 diffuse fidrosis, Our own experience with as-
bestosis confirm this, We do agree with di Biasi, when he calls large
calloﬁses as nothing extraordinary for asdestosis, in our cases, too,
there were these larger callouses. Therefore, the diffuse fidbrosis

of the lung with asbestosis can also not be compared with the truly
even fibrosis of a obstruction lung. Still, the name of diffuse fidbrosis
should be retained, for the asbestosis does not have the nodules and

nodes of the common silicoiss These nodules have a fidbrous, concenirical -
ly layered nucleus and freguently concentrically layered fresh granula-
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ted tissue, Contrary to that, the callouses in asbestosis are triangular,
and they are even in fidbers and cells where their composition is con-
cerned,

Due to shape and size of the needles they are not being floated to-
mEether in the case of asbestosis. Only very small quantities arrive
JL in thEQmidd]e peritoneunm through the lymp vessels. Despite very careful
R'SX' examinations of all groups of lymph nodes we, too, did not find any
asbestiot needles or vartacles to a larger exient in the JymPh nodes,
The asbestos needles remain then, after dbeing inhaled into the lung,
distributed all over the organ. This is even more obvious if not only th
asbestosi§ articles themselves, but the amount of the bare asbestos
needles a¥e considered.
Therefore, due 1o the diffuse spreading of the esbestos needles &.- just
as diffuse chronic irritation has to be assumed which triggers the diffusc
?roliferation of the lung tissue. According to the studies o& Beger in
Hannover this is gu?posed 10 be a silicate which is freed at the dissol-
ving of the asbestos needles. di Biasi, the morphologist, +thinks it
just as odbvious that the many?ointed needles affect the tissue in %ﬁe-
chanical manner. Morphologically thefroliferation affears as a fib-
rous connective tissue, which is however accomanied by a number of
cellous elements, among which is the formation of ihe foreign body gi-
gantic celX, which is cell grewth that can be directly linked to the
asbestos :needies:andrasbestos particles. This formation of th: foreign
body gigantic cell was, according to the histological samples in our
two cases especially high, and it could dbe observed all over the lungs.
Gloyne observed similar facts. Hand in hand with this formation of gigan-
tic cells there JE;; groups of macrophagi and other granulations in the
area of the formation of callouses. There were also lymphocytes and
and plasma cell infiltrates.
¥e have then, in association with asbestosis processes of resiructuring
and growth evenly distributed all over the lung. This growth irritation
persists ~ as was to b e seen from our staistical obsevations above -
evn vhen the inhaling of new asbestos dust is halted by changing the
place of occupation,
IJf a cancexr develops under such conditions, it could dbe eﬂacted that
this new kind of growth would also be in a 8iffuse form. In our cases
and in the case 1 (lynch end Smith) and case 3 of Gloyne's, which are
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very similar as per jllusirations and description, the growth of the
sQuamous ePithe]jum carcinoma if also makroscopically much more even-
ly gPread in all directions, esecially also in the ?Jeura, as a knotiy
dbronchial carcinoma, of which there is a representative in our chart,
to0. If then there is, in association with asbestosis, a diffuse growth
irritation all over the lungs, there is a corresonding diffuse 5 reading
of the later carcinoma. According to different orinionslthe sqQuamous
e?itheljum carcinoma of the lung is directly derived from the alveolar
epithelium. It shall not be discussed here, how far the covering epitheli
of the bdbronchi ap?roacheé’ﬂue growing‘otential of the alveolar epithe~
lium when spreading #énto other organs. But if this idea is adopted,

the conneciion of the carcinoma to the proliferated alveolar epithelium
in the shape of macrophagi and gigantic cells is direct. At thisyoint,
thev methods of mor?hology cannot inter?ret more from the findings,
which would speak for the causal link between asbestosis and cancer.

J1 is too much to ask to have the first rdort on an occufational cancer
simultaneously sove fully the cancer @roblem stemming from this new
exaﬁae. Jt can only be demanded that there be po contradiciions to

£9%1 £008

the Patterns that are known so far for the formations of tumors, and
that observations with similar occupational cancers coincide with the
findings. The closest is the comparison with the Schneeberg lung cancer
as %?ecognized occupational cancer of the miners there. Here, too, we
frequently find a squamous epithelium carcinoma of the lung. This occu-
pational disease surpasses statistically all the other conioses in the
number of death vietims from lung cancer,, so that one is almost

pushed to the opinion that the chemical guality of the ores is the de-
cisive cause for the development of the lung cancer. In these cases,

the thought came up about the co-affectation of the arsenic and radio-
activng¥'2he Btone in connection with the coal dust., Thus, the asbdbystos
could have contained carcinogenic substances, too.

In repeating the results from our statistic statements, we summarize

our observations:

Indepent from age, that means for young people, too, the cancer in asso-
ciztion with lung asbestosis occurs after approximately 18 years, if
employment was several years in the asbestos dust. In the overwhwelming
majority of the casees of the pudblished cases (5/6 of all cases) the
cancer was locatedgh the lower lobe and was a sqQuamous epithelium
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carcinoma with callousity. In the lungs, that were for years exposed to
the irritation of the asbestos needles, there can be morphologically
seen the signs of & diffusely spreading growth irritation in the shape
of a diffuse fibrosis, desquamed alveolar epithelia and foreign body
gigantic cells around the asbestos particles. This growth around the
lung tissue is pathogenetically a well-known basis for the cancers,

What guality of the asbef&o finally is the final cause of the develop~
ment of the tumor, is so far not known.

Therefore, in order to gain recognition of this cancer as an occupation
al disease, it does not take Bo much the proof thet a cancer is possible
at all according to our status of knowledge, but more the proof that it
practically repeated in typical form in sufficient n¥mbers. Even had

I been the only observer, I would have been convinced that there has

1o be a causal link, in connection with the older odbservations, I arrive
at the absolute certainty that we are indeed dealing with an occupations
cancer of the asbestos workers.

8003 1464
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(Ane dbrw Pavtedigioten Testiut s Hempotarl?t Penpneer.
Vewnterts trd, WNartie Nwdueon.)

Der Terotakrebs der Asbestarbeiter’,
Von
Martie Nordmane.
Uit § Toxtebhillunnn. R
(Kisgrpnopsn em T4, Sdos 1910} ‘

1ie Acheutowin, die Rerufeerkrankung der Asnheatarbwiter, ot natey.
greniQ an die PAnder wnel Rrkdte gehawten, In denen Aaheatlaheikey
ertiehtet wopiden siwel, (e Kenntnls dieerr elgrnnctigrn Erirankeng
fet in Frglamt aormd Amerikn ctess after ure! grisBer nis hel yme. h‘um.
hin hat achon Harrhaad im Yahee TR¥ der Prutuctien Pathologische
Grnellarkalt eine Astwatlonge demonstriert, vhne oe allerdings o
wiche 1 stkennen. B Jalire spiter hat Fabr einen guriten Fall g
geigt il ihn Yercitn in den wichtigsten Zigrn vichtig ofargeatellt, :

Trs dden tetgten 160 Jahwen fot e Keankhelt heasrelers in Englend,
Amerika ol Dentahiland aligehendt stiwdiert wonten, il wir kenves
ane I ol Anatams? herrite griillere Reihcrenutrrsnchnngen an Avhet
arteitern. In Dvaturhinnd hat brwwulers ein Fall, slen Borr \ml Strorke
in Hannnver gemuineam hevlechteten, tuvlenterede Frnrtachritte g
hrachy, weil Riger ofie Adtetinle nach der minerntoglchen Beite hi»
eingelend beselwitete oral damit such an andteren Htellen m\M
Unterenchnugen anrrgte (Koppabifer, Nundies), ;

Klinkeh kommt en anch fanaf@hriger Arteit im Ashestelavd o
asthatinhen feahuenien ml elnem qrealvadion Tesl, intem das rechts
flerz erlatunt. Maw fimlet elne tetrlchtliche \nzaht von Filllen, ihofich
wir heboter SHikome, i Vertilmbung mit Lingentatwrkabme { Eghest, Wood),
ol Glerall finlet winn Fafle eratthnt, in denen sich die Aalwsetonle mi
einems Carrhiwem der Longe kumbinteet hatte (Moo, tiinyne, 1939),

e Zal! ey Loicheniffnnngen bt Alwrafl gering, vermeohren sidh
alwr in letster Zeit giemlich rancte, fo feutachtarel st e jetee, o
erit mir lekannt, 1 Fille wezlert Inw. yusbliziert (Narchand, Fabr,
Lowarble, Ntroetu Regee, A3 Binsi, Waedler, Bikme, 2 vigewe)t.

Ohnoht tm Rehtifttum Carclwembitle Mo uned winler erwihot wer.
dens, gilt o= rinr 3 Verilfenttichungen avs Amerika e England, die
weh mit dem Protilem dee Krelwew in der Astiestondalunge nfher Yo
facarts ninl alch gum Tell mit dee b Anfung stets gehotenen Vorsicht [

" thom Veranpebrr dor Zeitadeilt, mrbrm verchrira Lehrer Prod. ARt

[hivteird gurn OA. Crhwristeg grsbinnt.
';'Nui Mitteilong von Prf, Revpe sind in eriwwm Peobarbtongshapesd

in Dreaden nuch 3 Todeoftlle vorged s, 0. & ohme Curel

Der Brratahrety dorr Adbratarbeiter. 289

siven e sichlichen Zesmmenhang der bekfew Erkrankungen swmprechen,
e weittiagerute Redleutung tir unmer Versichermgewesen erfonlert es,
v Arlaten knrs eu teeprechen, hevor wir 2 eigene tlevhachtongen be-
tarntgeten, 15e Zunammenateliung ster 8 Fitle und der merat much Yed-
tiufig eredhnten Kreberrkrankungen el Astwatosls aoll alutann die Be-
heuptong heweben, daGee einen Hetufukrete bellen Aubestarheitorn gibt.

Fall U, Lynch nwrl Kmith {Amer. J. of Cancer 28, 38 {1933)). Lynch
oqricht oo einem A7 jihrigen Arheiter, der 22 Jahre tang nla Weber in
viner Ranmwnllspinnerdl snd donn 21 Jahre in elner Anheatlabrik
prarturitet hatte. Die Rintgenaufnahme, Jdis roan hel thm machts,
kwrt lene o starb, otimmet gease mit der von flomip gelwachten
AWldbtung 30 wreerem Fall 8 Glerein, mit oler Ahweichung, daB dee
tife T imwrchatten in der rechten Lunge aitet, Man stellte durch die
sekts ot cine Fibrosls der Limge mit sahireichen Asbestnadeln wnd
Vhevtoviskivpenhen wnd eln verhornendes Plattenepithelcartinom fre
ehten Unterfappen feet,

fier Tumar winl von den Verff. an dle Seite dev Schneeberger
tangenkreforn ofer much olnes Kretues nach Kohlenstaublungs wnd
anleren Prenmohoniosen gentellt, wenl whlieBlich verglichen mit Kreb.
wn het Arheitern In sreenhaltigen Ereen, hei denen sllen an einem
wradchiihien Znmmmenhang swichen der Bernfaerkrankung wnd dem
Krrhe kaum geaseifelt serde. Soviel aber Ronne mit Bicherheit he.
hauptet wenden, dad die Flheols der Lungen dem Corcinom lange
Zrit vewntegelaufen ael wrel (a8 oo mit der Kenntnle vors Krebs SUer.
funpt in Fink'ang steho, den Krebs von chronichen Reisen, in diewern
Fallr sler Rrunehien, herzoleiten.

Fafl 2, fifogee (Toberels 1935, 8). Topar herichtet Aber oine A3)AN.
i Fron, deren Tatigkelt in Adwet 17 Jahre vor dem Texfo begann
wnl 5. tur grwlanerte, Al tagen vor dem Tule ® Jahre, In tlenen alo
mil b \hratarbeft nicht in Rerhrung stand, Dis Asheatonie tler
Lavge war miBigen Credes, Jm rechten Oberlappen fand er elren

Winen walmBgrutien Knoten, mikrosknpbeh ein 1Matt enepdthelearcinore,'

ac sich in Atrddnfern bls gur Langenspitts ont Plenrs verfolyen Tied,
Nt} fedgte shie Nenhiklung gane offentmr ilen Verzw eigungen der Rron.
thbn. A Nurwle der Neuhiblung waren ricuige Zetlen v hrohechten,
Fafl 3. (Togne (Tuhercle 1933, B). Uer andere Fall dor glelchen
Veniffentlichung halelt von einer 7)jihrigen Frau mil Ashewtesia
wittrlachweren Crates, Ancitea nm! feinvenmnthrmbeme der linken Seite,
tm rechten Untertappen eine Neuhilklung mit zahireichen Nekrnoon wnd
Kerernen, die dem von Lysch (Fall 1) slygobildeten Falle Ehulich ge-
vhen haten aofl, Mikroskopinch wieder ein Plattenepithelcercinom,
In der Znaammentassung erscheint (Moyne ein rigentlicher primirer
Aagangepunkt, 5. B. ein Bronchos, nicht gana sicher, tets des Wecke-
San et e Codotornrbung. o7, DL, »
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200 N. Nordauna:

tome am Mienchinttuum, der Tonve kinna guch on vielen Ovigy
gelehreitig entutumten avin, Ton amteren Fall (Falt 33 wardie Crachwyly
offenmichflich an der Sielle dor atdrkat enteirkeften Asbestonls oue
atarelen, In teblon Fillen hatte dor Vorl. den Fiwleack, 480 Jer Tumey
nieht greB genug wae, am sl Tadensresche 1 geiten, sher sueh ¢
Avtwatywia achion ihem nach hrer Schwere den Terl vicht allein vary,
meht tn halen, Vietmehr hitten beble samammen otas Lehen vemlehiy

Der Verf, atefit tie Frage nach dem wrulchlichen Zimammenbang
il ater in wriner Tmblikation dorchave keinen Verwch ntermehimeg
oe 2o lwantworten,

Vall 3. Eoherd urel firiger {Amer, Rev, The. 30 143 3509)). P
$tjshriger gehitrtixer U'ngar erheitets anunterfivchen 18 Johvw o
Wetwr in pinver Astwwtfabeik, Von einer Rtdgigen ngcm-nhﬂndu‘
9 Yulire sior olem Tesle, brhilelt er Hosten uml Atemnot zwrfick, Py
2 Jahre vor winem Tole wurde wine Fabrik cinigermaBen sanien
Fr atarh lnneetutts eoe 8 Neoaten enter den Erackeinaogen elogy
Langenkretmes hn Haken Olwrlsppen, Hier fand man aver der Avhente,
sle ein In zahlivichen Urganen metastenierexles Brwue’il-hnh-,
mitkremkopriach Mdenicercinom. 1he Autoren Malten eo durchess fyy
milglich, a0 der Astwst eln Lungencarcinom erveupt. .

In karzem Almtamnt wurden in nerem Inctitot 2 Fille beobachiy
an Arieiterse mit Aafwetewte wwt Carcinem der Lnnge,

Fall &, Figne Nealanchtung. — Bine A jihiyr Frev war solechey

Hrem 17, ared 20, Lebwnvjabr mit einer 11 jihrigen Peune Im ganseg
grorie 7 Jatire In ciner Ahwutfatrik ol Arbriterin tdtig gewenen, davy
2 JSohre i oder Aslwvtbrempelel, in der Qhwigen Zeit in dor Bpincerd
vl Weherel. Xack divaer Zoit, alan 9 Jahre lang, hat ol die Pabry
nicht mehr hetrrten wrvl welt entlemt von Ihr gewnhnt.

Dier Vater starh an vinems Krelm der SpeiserShre, die Stutler an elose
Fehigshurt, Thre Crachuister gl bl anf eine pranmt, diceo Toldet s
Totweknhoe, 8 Redider slret gofallen, 2 Clenchwinter kivin gratorben,
Nie selhet hiat nur die Kinderkrankhriten durchgemacht, fhre Do
Hliet nach 3 Fohlgehovten Simvloelon. The Wall, ihres Hintes war negutly,
Wihrewmt hrer Aeheit tn der Fateik hatte sle nur einmat vinen lingeren
Hronehintkatarrh, Rat sher nle krankheitahather e Arheit auegraetst,
43 Jahre vor desn Torde ling ste en tn husten, spiter oisfite sieh
Atemnot sin, bewwnlrrs wehlimm Im Frithjahe und ferbat, 3/, Jobe
vor threm Tenle kam se i drztliche Rebandinng, tnnkehet mit b
trhriten Temperaturen, plevritichem Relben und schieppender, Hinks
sritiger Atmmtng. e Rintpenbild ace dlewr Zeit erigt elnen ogve.
artigen Rehatten im linkes Unterfel), der keilflemiy vors Hiloe seeh
et Ricken vy, In viner Hoilstitto (vgl. ifle Arbeit von Horuig Sber
dienen ¥all) stete man die baberige Disgnnee sul Tuberkviom richily

i : Lo sy

e et

iy Uerafohrebs der Adhestasbeiter, 291

- Aelwatussa dter Lungen tm! natim an Rielle dea nunmehr wrhe dichton
enien Nehattens bm Bereich dea Tinken Unterlapneva sinen Tunoe,
ol 3uer in urmdchlichen Zamammenhang mit der Ashieatodds, an,
e [riche war sehr mager url blaB. Do Lungen saren NMichon-
Lt versacheen, sherwo die (irgane ilre cheren Bancher. Die Lungen
crew gehlaht, aufl der Behnittfliche rottrann, glatt nnd volt achbvrees-

b 1, Uakr Langy 00 oS00, drb €, 1947 170 Pl opitinicardenns dre Yobre
Veberioptrts and dv Plown ult Suireby nhibidide, Advdels dw Leag.

dee Flamdgkeit, fn dor sich AsbostkSeporchen in Mengon nach welson leBen.
e Sehnittfliche der Langs war durch achislrige derbe B tringe nelefGrmig
wmndtert. Dee links Untorlappen war sehr hart, schiefrig nder velB. In
Vrrldngeenng des Houpt bronchus snd mit thm inolfener Verbindung stend
vin zorkig brrenstor Hohirsum vom WainuOgesse; durch don skelotlerte
(fife unl Rronchism wie sin Birsbewerk hindurchaogen. Die welters
Umgoining dee Koverne var dech, die Plevrs deriber knotig ble s 10 moy
rentickt, aul der Schmittiliohe trosken, gefetdert end wei8 CvgLAbL. 1),

"

o — ..
T rg . on

P -
- T e e e g W § S

Ld

e et

pu
e m. - ot o v

Peutmisenag-y

-~e va P
- A w2 § T Pl g e s ® S €
S - — e res

s ——
o
pen

Bl et

~_

s e B s e o

Wi bt W el P d
s ~

37,

on -t




UHOA A JHONAOU]

.
-

L]
s

L4991 €008

gal.i, @ -

3

292 M. Nnedmarna:
In der Loler went der Niere fanden «ich Mcetadtawen, tom Teil in Fory
voller Ko, tum Teil abt ddetfes weilew t2itgernerrk.

In den Reetulrcien Alurhnitten fdre Linge fam? sch mikeekopiae
dee Pekannte Rkl der Ashestrude, Fa ¥ Nirrhel temerkt
a0 ttie datigerh Jestlogton Rehuiclen teilwelne rrcht enwhinlich vareg
ond weit Ver sden Tiagriff der diffrmen Lungenflibroe, ole man oe vey
Ktannngdungrn ber kennt, hinauagingen. flewwwlera arflfelend we
Me grole Zah! von Rieenzelien we die Ashestoslalirperchen aueh
Im Vergleich mit den mtr zur Ver{iigung stehenden Fillon von Paby,

:. - "
\&h. . e TR B

USRS A MW."I"..I.,I.IM 7 Pettreriiie barine o
Ade il S procir®, ¢

i Biasi, Leosble und Ntroebe. [lrger. Per Tomor wlul wir ols vw.
hureries Platteneplthelearcinam, in desen Fybthelrapfen ond Btrems
wich ganze Pakete von A<heutnardeln orler AshrstoabbBrerchen b
farlen (ALh. 9). Yon gleichem Rav waren die Metameern, allording
chnr Asbwst, .

Falla, Vigene NMoahacktung. — Klu 33 fahriger Mann hatle swisches
dem M wnd 43, Letensfahe in dem Avhestasal etnnr Aodestlebrik W
dee Vorherelturge tur Rpinnersl, sian 7 Jahre grarheitet, dann ¥, Jabv
ohee Arheit sogebrackt, in dieer 2rit elne LungenentgBretnng durch
gemucht weut Wt dann bla 3 Monste ver seinemn Trals in einer Web-
wiiacherel tEtlg grnewn. Fr hatte swsr nicht beim BMiiedr gediest,
war alwr 3 Jahre I Kriege Boklat, er hatte Diphtherle, Beharinch wd
Mealaria, Cher A8 kg at sein Cewicht nicht grstiegen, Uher Trockes
Beit Im Mate hat s¢ wohl schon seit 101D geklagt. Bpiter st or v

Dee Berslukrebn dee Aalwatatbriter, 291

Tuunchiafkatarrhe sml Olerchbmiger Magenndure hehandelt. 13 Mn.
wate vowr dem Tole magerts e stark ab amd bickame Nlutiger Aweworf.
Ven hatte Verdacht ow! Tuleriwlow, 4 Momte vor dem Tode
arthe or die Arteit oln, Fr batte Atemmnt wenl HHewten. Die Atmwng
oAeppte Bnke, Ner bectarel eine Dimplong wnd atgrachwichtes
Avoen, Im Avswer! bhefarvlen sich Mmasmenweine Ashemtastakieperchen,

A 8 I‘d"‘i_:‘:':;qg.:‘-r‘:;‘h"\ vl .
. s Nttt genhil! xeigfe tinen flefen Schatfen im Hereich deu linken
Umtrelagqens (Ahh. 31, Neine Xexte, Sehults uned Reichel? (Hannover) dia.
mwtizierten aus diesen Anzeichen sine Athewtowis der Lingen uwl oln
Yawinom ea linken Unterlappens mit Vertwritung fm Zwerehfel,
i der ratinbglach sum Vorcheln kommenden Einengung der
»“pkn’in?. An der Loiche famlen sich stark reewachene Langes
nit Chenlehnung der Langestliachen and einer feingegfielerten
-'l‘.hnen derben (litterwerk., Iie Farbe der Schnitifliche wor im
Wewen mibraun, lem Bereich dee Unterlappers ein schwannvelB
efekier Tnmor, dee die Nachbarorgane: Hersbentel, finke Kemmer.
0181 des Horzane, Zwerchiell, Peritoresm des linken Uberbauches,
mmperitoneales (lewobe hinter der Mils, die durtige Lymphknoten-
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Po)] o, Nunlmann:

groppe el die wntere Tlead . wn! lewre Lorwlensittuladnte ergrifing
hatte (AN 1) T Mittetquinkt des Temerrs, in Verlingrring e Hewpe
hroewlinm, etkannte man eine walnuBgentle Zerfallahithle it eng,
vigrn Naslern,

ie mikrmkopdehe Untersuchung In den krelefreien ’\",‘"’lh
ergab rine Asheatude, ile nech Schuers wrel Avalehnung sich o
onkompligerten Talefifion woh! vergleichen 128, Tro linken Uniy,

Ad 1 Pk Comgr oo Pall 6003, 8 £ 130,500 Parbrm il barviwes s Bl
1 mtortappe s woud &t Plears wb Redolininiber. Adwotinls &rv Lung.

Tappen ein sark srrfallenes verbameintes Pinttrneplthelearcinom, o
dem vich Aleatnadeln and Aslwatosivkilepen-hen nachwelnen lames,
T techiten Unteclappen fiel eln weiterer Rezirk durch seine fests Be
achallrnheit ina Amge (A%, 3). Die mikrwbnplehe Untersuchong
ergab hier eine atarke Warhernng dee Hronchinlepithels, das in wm-
arhelehenen Rezirken sich als echtrs Carvinom verhreitete. An Makro
phagen und Riewentellen waren die Lungen im Bereich der Schviim
uned Alvenlarrdume nicht minler reich ate Fall 5.

Wir ateflen tlie sitierten nel sclhst beahachteten Fille ron Asbests.
otz um! Carcinom In einee Tabelle suaammen,

Der Beralsbrets dor Asbestorbelter, 205

A A Atyplerde

sw drm revios Usiorhaggee bl A0 ¢
o.n, ‘lﬂm

T-b(b 1. Der Brrulokrebs doy Au\nln‘o!l".

Aliye, AM AvvrPolawr
Fr. Setw Avbe v H - At m-—-l.lvﬁ-l

c - ——

[ -1 L'-rl ll‘l).lnl -\7 3t Jabre  Plttenepltbeioaret-

v Rmith, som seebter UL,
Amerika '
2 Y Togse, 38.S0hee, iror ” J-\m 8 Jaww Ki. Plattenrpithel.
Frgend  Freae careinnm . O.L
3w Juygwe, TN Jabew, yor 13 J-lﬁ" Jabhe 7 Soa, Tattenrpdtheiraredn,
Frgland Pree , LA LA L(Ib"u‘"

.

l
$ Iwm Eglert, 5t Jeber, vor 18 Jahrea 18 Jeber A&nﬂ'ﬂﬂ-
w.Grigee, Mamm | ! Neewrhus . UL
Amerite t f o ashhrichee
H Mertostanrn

3 102 Xanfmove 38Jakre, vor 18 Jllwc‘ 7 Jabre  Pattenepithelursin,
(Herny)  Free B UL (e a1y
' mit Melsstaws i

i Lobrr v, Nive
¢ 128 Nordmere llh‘m-,ivo 182 T Jabre  Plaltenepitvirgscia,
‘ Mana | ! UL (ebtatlly
! l | o Fabreck &
. ' i dra Hemumkel

firutabland: 12 Rektiorrn, davon £ Carcinoms ., . , , elws 178
Fretand (Woed)s 18 Todeslhlir, davom 9 {31) Carclmvane , etes 2%
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e 3. Noedmanny

Fageht auden Angalen fervar, 8 aich ’.n"g!'l'nrhﬂ'm‘ Mobewq,
via der Lorgen I cimr Hedhe Vi Fillen hm‘ﬁnkﬂ,‘ Vhiews Firelgrgy
Kiinnte vity gnlifligen Znaemmentreflen win (tloyur, Wornl). Fi windey.
hedep siels atwr hwreits in demens A annfiitelich tevbachicten Filly
wr viete Eigentiimtichhelten, AaB der Krelw fn der Asbests
in einewm urdehlichen Verhdltnis 1o diever Bernfrgrhrinkong .
scheint.

Zunkrhat ot e Lleine Zahl dlee Fille dhechmupt 2a relintern, Dig
Zahl der gelihrdeten Artwiter (n den Asheatfalwiken st bedeviead
grringer ala dir Zah! der Gbethaupt In oliceen Tietrieben titigen Pe.
wrvien, Die Zakt dder 2. B, im Nentachen Neich In Retracht kommendey
Prrwmen twlinft wich whitzungrweise anf ner wenige Teauvmnde, Ny
el Rpwhtedl daven t wivklich tw Asheetstauty titig. Hinta kowm,
Aol die Telegarhalt tohlreiche Fraven umfalt winl diene, .l-v. anch
die Minner, dom Tiotrieb nft nnr hurze Zeit angehieen, Nach englisches,
amerikaninchen sl deatachen Antreen winl vher mt)«m Jehre mity,
i Giherhan)a apitehure Fraholnungen Prw. nhjektive Aneiches e
gratmeten Hiauten 20 erhalten, Aan kann sles to unserem Frobley

St mit gsnben Zahlen aulearten.

"“;)i:. ,\n"mnl-umh" sul den ferufwrhaden der Asheatnsia W
anBentens tundinicht ehr lange wath. e Mane sler uipnennchaltliches
Artwiten I Englam! stammt svs den Juhren 1927,29 (vpl Lit) b
Deutarhlaned Wt anber den beklen Vorlhulen Narchawnd (191) vud
Fabr (10183 dfie Aatwntcnls der Lumgen erst seit 111,32 eingehender
henpirachen, damelhe gilt von Ameeike. Vollervla eeigt unnere Tabella,
A2 dlis Prldikathmen, oo uneerer Fragestelhung Im hesonderea g
ehtmet shwl, am den lotzten 3 Jahren stammen. Nichts (ot natSriteche,
ala a0 dirwe whwersigente Tetrachtunyg led efnem neven Kraak.
heitatibt pret wnternommen wind, wemn olie Krankheit melint jo Do
Crutnlgigen tek e fon bat,

Haten wir alee xn adeh one mit kirinem Zahlenmnterial 1n rechro,
fann beb ofer in Redte stehenten Frage ddee Nerotskretwes der Ashed
athelter nar wof die Toleaspler gurivkyepriftfen wenten, In Dewtach
Tarset st govit tens wigenen 12 Kektiomen fekannt, ebason verfiefen 2 aft
Kyetm, on. V7%, T Hannover il davon 3 Fille wziert, davon 3 mi
Kret, vin weiterer, 4. Fall, mit ungiinstiger Prgroe, steht unter g
werhwdratlicher  Filrawge, veranasichtlich  ohne  Kemplikation wid
Keelm, o & ahr 200% Uaeclnome. e Zaht der tatuichlich segleries
Falle n Dentakiand dirfte mangels Verillentlichnng kenm wohe vid
griOer wehs. Aw Boglarnd Hegt sloe Chermich? yrn 10t Filllen vor, dis
Wod hewtachict hat, Ve dieaen sind 1% mit The, tombinit,
17 seh spicher, e Abrigen 33 Fille sichrre Ashestosislungen. 12 oot
grotorben, dtavon 2 un Lungenkrehw und 1 mit s few depoaits of grovld

Dvr Borelshrobe dor Asbestarbeiter, 297

e e Pl Heten wir yon liearns totzten wrnfurchalchtiyen Falle ab,
wivent i 2 vom 12 Anletaeinldllen 17% Krehtviger, Die geeioge
Zaht der Keelalille duef afan nicht gewen den urdchlichen Zamammen.
kurg atigpefritrt wenlen, se sntepricht dem Riawts der wiwenwhaft.
ta-hen Tearbeitung des Protleme. 1He ron mir engelfihrten Urozent.
wittr, die avs a5 hleinen Zahtew errechret ahwl, kiemen kelnen An.

dareul machen, den wirklichen Priernteatz te treflen, sienl aber
durchave dase angetan, dem Protdem nachzugehen,

Wir wind agar surersichilich, da8 dis Remilmngen der Fabriken
wl Cewerhwirate In der Renlerung dee Netriehe oin rasches Arwteigen
dre Renhachtungegetes verhindern wnd die von sre hier sulgereigte
tiplabt Ymnnen,

thr ndchat gringene Finvand gegen den urmdchlichen Zwaammenhang
ba A crnle ZaNl von Lingencercinom Gherhaupt ort insheannders
win Vuftreten Im Altor von S0L-T0 Jahren. Wegen der betroltenen
Leltwnmahier belehrt dis Talwlle, daD die Halte der Kevdutrigar jung were,
2 davon 35, tiner 4! Jahre. Diere Hiufung jogentlicher Krehatriger
wint mch an Releutung Oherboten durch die gleichmiBigs Zeitspanne,
die hel sllen Krebattigern wit dem Beginn threr Arbeit I Astest ble
1 (hrrm Tol an Krebs verstrichen bt: 13—21 Jahrs, i Dyrchachnitt
ol 1R Jahre, woiche Zeltspanne (0r die Hillte prura 2utriflt. Die
Yarzeote Zelt bis sum Tod vyon 18 Juhren betral den &ltesten in der
Reihe, Die titeron Loute unter den Opfern oind aleo such sehe clel
spiter In Threm Leben mit dem Adhest in BerOhrung pekommen, flo
aheint dan erreichte Lobewalter el den Alten nicht der Aumirmek
hree braeuteren Alteradinpewition fir den Keebs, smndern eine Funk.
tow dor Krehmentnickinng hel Aatextonls 19 win. Es Wt wiedorvm bet
1 von 4 Keehotrigern nur ein Teil diewre Zeltepanne, alleedinge stete
e oret - Toll I Asheatatunh verhracht, Mit dem Auheat in der Lange
Melten ih dieve Pervonen weiterer Elnatmung fern, ohne die Ent.
nirkfimye dlew Krebaee damit 20 verhindemn. Die Arheitazeiten totrugen
mindetens 7% Jahre, nur bet der alten 71 )aheigen Feaw 115, Jahre,
e ihre Aolwatonle war hetrichtlich, Fis bewirkt atan, wie die mike-
Lopiactie Untersuchung dew Ausantfs achon wihrent stes Lehens umt
rletras sicher die anatominche Untersuchung der Lunge hewicaen hat,
die Entfrroung swa dem Detriehe milnichten die Entfernung tles Ae.
fwvdes art 1Yer Lunge, noch verhindert ifie MaBnahme die Entelekleny
der Lingrnfitwose nrul Herzmuskethyperplasie mit enteprechenden, wenn
such vielleiehit ertrfglichen Erechelnungen. Im Gbeigen erinnert diese
Entuickiong in elnrirwckarolister Form an den experimentelion Teer.
ivte, wn hrekanntlich nach einer gewimen Zeitspanne trotz des Aus.
wAreems der Teerpinselung die Entwicklung des Carcinoms picht webr
wigehatien werden kann,

ah e "
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the Lirine Zah! der Reulmrhingen il ales nrseree Eravhiong
eellich anageglichen durch die Comtzmiligheiten, ofie sle enthatien,
Conlhdogigkeit som Letwromiter, alen anch el jungen Leuten, tingy
Mer Cirles tel Aatwstrude dee Lotrgen nach etoa M Jahern av!, veng
meturre Jahie In Astwesteteuh grariwitet wanle,

Drr Vergloich der Fille eryitit ater nerh weitere Clereinatimmungey
Zamichat tnt ro nelltverstindtich, a8 ster Krelw In der Lunge witg
gotegen tat el hirr als elfrutentiger o, Trimirkrebs eracheint, AvBee.
dem handelt re wleh Lol Vg der Falle um ein verbormendes Plattenepithel.
careinmm it wisdernm in 8/, der Fille legt due Uarcltrom tm Rereld
e Untrelappeim, Der Kretu der Lange bt hekanntlich in den mebte
Fatlen primdr in stee Reemchlatechlchnhant gelegen, ein Adenncarcinog
oler rin KleinzeNiger, tlombieh hvlifferenter Tonww, Des Plattenepithel
carcinmm der Linge steht en [Haufigkelt ent an 3. Stefle,

Rrim {atmgencarcinam sind in vielen Fillendie eigentlichen Urnachey
wnlelannt, Jehah dirften Xarten, firochicktaenbiliongen cinem
Lang fremy oft vornadanlen. In dieven Féllen hereitet dor fang.
{&heige Usnlimn den Langrageaeles des Versthenlnin fir die Entetebong
dre Krelwen, denn ¢lne grolle 3enge von Keelmrn entateht etwn ag
Rretlen tang nnhuttenden Cewrtnam! . (Toyns hezeichnet dlo ven
thm heolmehteters Kretwe ale kirin, wingemle hitten sia lebensrotwen.
digra tewehe im Clerme8 ergriffen, Fa bt fhm trizlem nicht gotee
gees, iten emultiplen Aaangeuinkt dee Tumnern fn den Lungen awme.
whiielrn, In dicver linsicht ermcheint wur dee Fall von Egbert wed
Griger atn primdirn Adenncercinom vinalently 2o sein, en lagert vach
den Abhiklnngen nis yorder Knoten um aeinen primiren Sity im Broa.
ehns, Dagrren hatten Lyack urel Smirh theen Tomew sondchat ftr
rine verkliente Tatetkuloe gehatien! flen Rieinden Tumor she
mianten wir witet henhachiet za hahen: im rechien Unterlappes
wnneres 2. Fallen. 1ie Mer ale Kretu erkenmtliche Wacherwng dee Reos.
chinlepithris in nicht verlrneruten Relichten plafter Zellen (AN g
war minlestens In einem grileren Gelide! gleichmiGip entuickelt ond
an e anch wimt hekannten Npromen den Rennchialepithela bel Ver.
atiwirlang der Langen angeahkesen, Wir halten dabier das muftiph,
metaphistinghe Flatteneplttekarcioom des Heanchlathaumes fie dia
Astwstemin fiir charukteriatich, walel die anlere getdnlige Vorm do
Adetwwarclmms ale Ananatyme fic Negrl s heatdligrn acheint. . "8
abarhtung aml Deatung gleichen denen heim Keehn auf dees Bodes
ehner 1oterciichone, an deapen flealitdt nlemand zwelfelt,

T dtivnerms Zomammenhange sin! man den Einwand erhebon, &
oin Cleunetmumban der Lungs fir die Xtiotogie dea Krebwes noch lrge
nleht gentigt, Man dirfte slotann ervarten, n0 der Lungenkrde
1. B, bel der Rilicratn oler der Tuberkviow vie! bguliger wire. Es kims

Der Reretohrrie dee Asbeotarbeier, 299

aler torasl Kimans, dder Atiestonds dor Longe slne Renwleratellung ein.
gurdiven, K it nach unarece Arwiedt anch verhamlen,
Totwrinhee url Sillvds hatwen elne grwlame Ahnlichkedt orh sden
Vmiwn, den die Langs dabed erfihrt. BchleBlich wint bel behfen
Erkronkungen das Lungengewebe durch eine zellmiche wiv! achlieBlich
tivtgrweereirhe Scheicle eruetzt. Diew Verdnderungen entoprechen
flen an bestimmten Rtellen mamierten Tuherkelheciflen orler Stein.
stanitrilchen. Es woll datel die Annahme ala richtie wnterstelis verden,
a8 diews Telichen dureh don Lymphatrom tmmng—dw—-;

AMA L Proun®is sm Jeivrdadpineniea b Pl smy, s 1uBm
- vedive fane.

setd.  Fagibt alao hel der Kilionds ! der Tuherkolins [
deon ntergang ceclalienen Almehnitien ywektineh nn\"mm:::.:?
P dler Asbeatosie dayenen Mat nan sre vormberein’die Yorbnde,
ronpvn dler Lunge obs diffuse Fllwoe heteichnet. Unvers tigene ¥r.
fahrong sn der Asbratie drekt eleh demit. Wiy melen 4§ Raisi dureh.
e h-r'.d, wenm er griitlere Bohulelen bet der Astectosle als michte
Ungesibnliches besekehanet, sneh In nneren Fillen waren aukche
wmiBeren Rehelelers vorhamten, Daher MO sich die diffirme Fiterwis ey
hm?va lwl Jer Asheutosis apch nicht vergleichen roit dey wirklich gleich.
wifigrn Fihrode einer Blawurgdunge. Dennach dorfte e Auafrack
dee d}ﬂm Fitenae belzubehalton sein, denn e fehlen bel Asbesinas
die Knitchen und Xnoten der gemeinen Rificoste, Diees Kndtchen
\shen viner fihedaen, konzentriach grechichteten Kern end hanfly
oo Konzentriach angelagertss friacherve Granwistionsgevebe. De.
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gegen winnd otie Nehimbeton Yol der Astustimia ek arel in three 2v.
mnsrienartzaog wch Foeorn wul Zellen glekhmaliy,

Wegrn der Form uwl Uriile dlee Nateln kommt eo ouch bl gy
Adwatemdasiicht 2 chor Zumammenachuwemmnng. Auf dem Lymph
grinngen wlo nur in ganz geringen Mengen in die Lymphlnoten dey
Mittelellrs, Awh wir halen trots wwpfilliger Unteronching altgy
Lamptiknatengrippen darfiter Minaws keine Avtutonbkiirperchen odee
Adwatnntelny grinrten,  Te Ashestnairii Heiten sbm nach D
Binatmmwg in die Lnge Gler das ganze Oogan verteiit. Das TiR noeh
viel mehe ina Aige, wenn man nich? o die AstratrmichOrperchen selbat,
wwleen die Fifle der nacklen \ehestonlein mit teriickaichtige,

Fia wire abw durch die diffose Vertweltung der Asbestnulein oy
lenas ditfuner cheumiacher Nelz xn unterviellen, der dio dilfuss Pre.
Tieration dea Lungengesehes amiit, Nach den Unterenchungen von
Reger s Hantover midle e sich datel om eln Hith-at harleln, das bt
der Auflantrg dee Ashetnmteln fred winl. Den Marphologen &i Biad
fiegt ster (ledanke mintentene clonm nahe, dall ddis vielan spitag
Nedetnn auf miechaniache Welse thre Wirknng svsiiten. Morphologieh
tritt olie Prnliferathon ate fawrreiches Rimlegeantr In FErncheinnng, 2
den sich alar tine eihe aeiliger Blemente geveflen, dazy gehdet dio
Fremhinprrricsentetibibinng ale elie enmittethar anf dic Asbestnadeln
el Adhualimiekinpuerrhen 20 tetiehenle Zeltwucherong. Diess Ricsss.
telihibluny war unch dem Fimdruck der histolgiehen Priparate n
unneren hebten Fiflen hewslers groB um! Qlwr dio ganze Lunge Ninweg
teatemsstefieny. Shubivties fulort (Topne. Hatwl in Hamd mit diewer Rissse-
trlihikinng gingen Makraphagengroppen ornd swlere tirannlationss s
Herviche der Nehulelenbiblung. Auch Lymphoucyten ond Plaemassl
nfiMrnte wuren Lahamlen,

Wir hahwnt alar ted der Ashewtembe dber elie gunze Lunge gleichmitig
verteitte Wachdnme. mler Umdanvorgdoge, Viewer Wachetumarels
hilt an. wle ane nearren sfatistiachen Hetracktnngen oben hervorgs.
gangen int, ench wenn e Zafuhe von nevem Ashestatanh durch deo
Weeha! dea Atheiteplatzes antechnmien tot.

Nei dee Entedrhung eines Rretars unter mlehien Vortedingnngen
Rimnte mnn erusrfon, dad aorh Mewe nenmrtige Wowrhernng in diffuse
Weler angelogt wired. I wneren Fitten and in dem Fall t (L'd
winl Nemith) vl Falt 3 von Plagne, ddie nach Abhibfung nnd 1leechrel.
Yo rinamder gieivhen, it dae Wachatnm des Mattenepithelcarcinoms
atveh makroslopteh ehr el glelehmibiger nach aflen Selten verbed.
tert, nsteauulere mich in der Plenrs, alw eln knolliges Rromchialeard.
num, vim lem In weerer Tahelle anch ein Vertreter ernrheint. Ween
alws Do dor Antutomia pin Jiffier Wach<tumorelz In 1ler ganten Longs
vueharwlen tt, = ent aquicht den anch tatslchlich fle diffuso Avsbreitang

Der Berwtbrrbe dor Aabwrotarbolter, ) 01

e ~purtroen Usreiome. Nach arvlerrn Anachannngen sind des Platton.
r,;u..ol-nw'm dee Longre direkt vom Alvevlsrepithe] efgeleiter, tie
erit «uh ddas Deckepithel der Rronchien hef der Rywomwrang in aclrehs.
«n thparven dem Alvedlarenithe!l in seiner Wachstumeputens mihert,
«dt wivht niher erOrtert wenlen. lacht man wich aler ifiees Voratrilung
o rigrn, St der AnvehiuB dew Carcirens an die prodiferierten Alventar.
rpethetion fn Cestalt der Makrophagen wrl Ricwernzellen ein nnmittel.
tarer. Nebe ot it den dletheulen der Mewpholngle sur 271t nleht ane
drm Nefurten hersusnnlesen, vae tagunsten dee wralchbchen Zom.
werhanges tuichen Asbestosls wret Krebs epriiche,

Man knom nicht verlangen, da8 hel der 1, Darstellung eines Be.
rufkrrlers gleicheeltg das Kretepuoblem ane dicwn neoen Betepiel
rretly rlist wint, Manw kann fedigheh verlangen, da8 hein Wiler.
e dlen biher hekannten CeeetemiOigkeiten der (rachanlt.
tittore sochandlen lt, und da8 Frfahringen an dhnlichen Merufs.
Arrten ddamit Olereinstimmen. Aey nicheten firgt der Vergleich mit
dem Nohneeherger Longenkrehs als anerkannten Berwiskreha des
detigrn Tergarheiter, Awch Mer fivlen wie sehr hiufig oin Platten.
rpdthelarchom der Lnege. Dieve Berefnerkrankung Rherragt statinfinck
alle arsleren Conbrmen dnreh die Zah! ariner Tolanpler an Limgen.
krehu, mn i1e8 men fdrmiich dazw gedringt let, In der chewisrden Re.
whallenheit der Erze die wichiigate an! dtio entachelienlo ('raache for
dir Entatehnng des Lungenkrebees 20 mehen, 1n ficen Fallea hat man
o die Vitwitknng ddes Arerns urnl die Rartionktivitiit des Qeateine in
Vertdwlnng mit Kohlenateindand gelacht. So mégen such fm Addeat
agrmnnle rercinngense Rulwtansen enthalten erin,

Unter Winlerholung dew Ergetmisees sus sneeren statistichen Ax.
tafen T1eern uir urnere Nevlachtngen tumammen:

Un “liderig vom Lebwimmiter, alo such hel Jimgen Leuten, trit)
e Koo« Tl Ashewtodda der Lurgen nach etwa L.I-hnn aul, wenn
mehren: datre tm Astewtatanh gearteltet wanle, In den tiher aue.
fabrtich Tcknnntgegebenen Fiflen Yeland aich der Keebw in der @her.
shyeolen Mehreahl (0, aller Fale) iy Unterfappen winl ser oin
Mattencpithelearcinom mit Verlbwenung. Die dem fangjihrigen Nelx
e Adetimleln anagroetaten Longen laseen mnrpholigginch die An.
michen cines diffne verheriteten Wachetrmiorrizes In (ewtalt rlner dfif.
"'-'n Fihrvwe, dequamierter Alvelarepithefien it Frewnlkdepwr.
remnzrlien um die Adtwatomickdeperrhen srkennen. Uiener Unthay dew
Lingrrgrnries bietet patingenetbeh eine wibtlekannte Crurstiage
fér die Kechee. Welche Eigenschaften des Asbestea dis (emchwulat
«MirOlich teruirken, bat hisleny wnhekonnt,

Zur Anerkennung diewes Krehoes abs Rerufaleblen der Athestarhel.
et festnefl v aleo nicht 80 sehr dew Bewelnen, daB ein Krobs Sberbaupt
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hn2 ¥, Nordmsnar Dov foralcireba dee Asbretariitsr.

narh dem Kamle timerew Whawete milglich Iat, als oten Nach

R B ey wieh peaktberh In Gapherber Vrm genfigere! oft wiederhnit, Ay
olu elmiger Henlachter hitts ieh die (Chrrtreging gewnnnen, 128 Mgy
oin nrdchlivher Zoummenhang hestehen mul, in Verbindung wiy
der Bltiren Ratmehtang ethalte lch dis Clesilheit, a8 wir tataloklin
einen Nermfdretn der Asbastarbeiter vor ww habew.

——
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(Ao drm Potbdwivten Intul der Unirerittt Nonchen
Dirskicrr Prol. v, Wor Berwt)

Shepe-Pepillom und Bhope.Careinom.
(Qpesisne ved esperimentetio Unwandiveg dov Papitiome tn Krebe)
Yoo
Dr. Julier More,
Assiuicat amp SussPet,
MW 1] Tertabbfgengen.
{Binggrugen am 8. April 10383

1 experimentells Krehforachung wird sur Zeit von 2 Gedenken
Sehvrrat.r. Einsal it oo dis Buche nack ehombehen Stoffen, die dis
wreate Lele (s olas Gescheulstrolle verwundeln, wnd svm anderen
Wt v die gite Frage mach dem Krelmerreger,

Woh! ist slae Rowr-Barkom schon seit lingerer Zait bekannt, und
wit e gefingt elne solifreis Coortragung. Aber der Wert diessr Tat.
whe (Gr dis Kroboforechung wird weesnttich vermindert dadyreh,
a8 wegen der eigesartigen Beziehungen zur Hihneclewkimie die Ge.
whuvitnater deo Roun-Sarkonm noch (mmer umetritton t. Resultate
dor, tie ofle Eforebung dev Rous.Barhoms erbeingt, kinmen nor it
Verleha 3r die Welternrbeit auf anderen (ebieten dor Gaschwulet.
brwhung verwendet wepvien, .

s infrktises Pilvom der Kaninehen oder das infeltifes Myzom
der Kaninches — auch soflfrel Gbertragbare Grechv0lnts we Lommon
Aa Winahrn nach dlnom peeig \Y hormateria! achon alhee,
X holen aler dden Xochtol, da® re dich way gutartige Frkrankunges
Sanbh. e tum Rindium der bisartigen (lewchwilste ngeeignet
dawl. %o anOte die Fatdeckung der infoktiimen Papilinustoss der
Nantnedn o sturch Shepr wnd deren Umwandlung in Carcinom sle elae
Tataarhe YgriiBt werden, dbvwdbndnbhhahmnr(eﬂkb
hrw ;-n-h einere Krebmerreger in neve Bahnen fenkte.

Ne NMinkwie des Alope.Uapifioene lot racht bekannt,

.‘.‘np wnt Brerd hatwa tn vorhildlicher wnel ‘rﬂ‘v:ﬂtbhr -\M!:::
¥rtrankeng ror aflems ameh ismuenblologiech und sercloglach w welt on
boewrbt, da® von allen Untersuchern, die nach fhnew sich mit tlems Sbope.
Papiten beachtftigton, vigenttich immer nur die Erfahrengen dirsse
smrrikantschen Foracher bealitigt worden. B lot con diesen Pormchern
Evtgrdelis worden, da8 oo slch Vol der telllrelen Chertragung dicarr
Krakieit am dis Wirkung sines Belobtem wnd rormekrungelihigrn
Jrves funleln mol, om ofn Virws, wolehes derch seing

nhreadere gvt sharaktariiars ist.
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Asbestosis : 371

ASBESTOSIS
By J. V. Sparks, B.A,, M.R.C.S,, LR.C.P., D.M.RE.

(Read at the Annual Congress, December 9, 1937—Received January 11, 1938)

ULMONARY' Asbestosis differs from the other pneumoconioses under
discussion by reason of the nature of the particles inhaled, and by reason
of theirdifferent chemical composition. Further, theshape of the particles causes
them to be arrested more often in the bronchioles than in the alveoli, and their
size and shape render them incapable of being readily transported into the

lymphatic system.
One is, therefore, not surprised to find that Pulmonary Asbestosis gives

quite a different pathological, and therefore radiological, appearance to most
other forms of pneumoconiosis. '

Fic. 1.
Asbestos bodies in lung multiplied by 1,200, Specimen by Dr. Gloyne.

Nature of the Particles Inhaled
Asbestos is composed of long, silky fibres, like fine strands of glass, held

together by a fine fibrous network. In the manufacturing process these fibres
are broken up into short lengths, and in some cases they are ground down into
fine dust. :

" The asbestos content of the air varies considerably in the different processes
utilised, but is highest in the textile branch of the industry. When examined

~ SCF-FA-0530
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microscopically by dark ground illumination, the fibre gives the impression of
a sharp, brittle, metallic wire, broken off at different angles and in different
lengths; and, being highly refractile, it has the appearance of the glowing
filament of an electric bulb. Chemically it is a silicate of iron and magnesium, -
and does not contain a free silica.

The Shape of the Particles Inhaled
The shape of the asbestos particles inhaled causes them to be arrested in
the terminal bronchioles, and a deposit of iron-containing material forms over

Fic. 2.
Female, aged 27. Asbestos Worker 6§ years; symptoms developed 33 years after
: leaving factory.

them. These are now known as the “Asbestos Bodies,” first recognised by Fahr
in 1914, and called “crystals.” They were subsequently described in 1927 by
Cooke and Hill, and Stuart McDonald as ‘“curious bodies,”.found in the lungs
of asbestos workers. Later in 1929, Stuart and Haddow made the suggestion
that the bodies should be called “Asbestosis Bodies’’;and it was Gloyne, in 1929,
who showed that the central core of the body consisted of an asbestos fibre
coated with a substance soluble in strong acid. They are of a golden-yellow
colour, and vary considerably in size and shape. These bodies are produced as
a tissue reaction to the inhalation of the asbestos fibre; the covering is thoug ht
to be protective.
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Gardner and Cummings showed that the golden-yellow material covering
the fibre contains iron and often shows segmentation. Gloyne suggests that
this iron may be derived from the tissues, probably from blood pigment, and
that the golden-yellow substance is the product of a collmdal reaction between
the fibre and blood protein.

These asbestosis bodies are readily demonstrated in the sputum in cases
suffering from Pulmonary Asbestosis; but they can also be demonstrated in
any patient who has been exposed to the inhalation of asbestos dust, and their
presence does not mean that Pulmonary Fibrosis is present. The asbestos fibre
is thus surrounded by a protective coating, as it is unable to be removed by
phagocytosis. Further tissue reactions occur simultaneously and include an
accumulation of large phagocytic dust cells and asbestosis giant cells; these
accumulate in the terminal bronchioles and alveoli, and prevent aeration of
the involved portion of the lung. These groups of cells and bodies become
encapsulated in fibrous tissue, blockage of the lymphatics occurs at a late stage
and affects the terminal lymphatics around the bronchioles.

The symptoms of the disease are very much more pronounced than the
physical signs, or the radiological appearance, and have been well described by
Dr. Burton Wood. The cardinal symptom is dyspnoea which in the late stages
of the disease may be extreme.

Coughis a variable symptom, and though usually present, it may be absent
for. long periods; it is either dry, or accompanied by the expectoration of a
little viscid phlegm. Many patients complain of -anorexia, lassitude, pains in
the chest and loss of weight. The last is a noteworthy feature, for the wasting
may be progressive, and in the late stages is sometimes extreme.

The disease now comes under the Workmen’s Compensation Act, and it
is now illegal to employ young persons in the Industry. Unfortunately it is
impossible to recognise the disease radlologlcally in its early stages, and when
the radiological evidence of fibrosis is present it means that the lesion is ad-
vanced, but even at this time the radiograph does not show changes relative to
the patient’s condition. Great help has been provided in the recognition of the
lesion at an earlier stage by the willing co-operation of the employers in allowing
radiographs of their employees to be taken when symptom free. These films
play an important part in the subsequent examination of these patients.

Preventive measures have been designed to diminish the asbestos content
of the air in the factories, and it would appear already to have diminished the
incidence and severity of the disease, and to have prolonged the period before
symptoms arise. But in the patients with evidence of fibrosis it would appear
that the disease in most cases continues to progress slowly in spite of the fact
that the patient has ceased to be exposed to the dust.

The X-ray appearances, first described by Pancoast, are only typical when
the lesion is-advanced, and the pleural involvement is a prominent feature.

An advanced case shows some of the following appearances:—

The diaphragm movement is limited; its outline tends to be indistinct, and
sometimes uneven,

There is clouding in the costo-phrenic angle; this thickening may extend
along the costal margin towards the apices.
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Fics. 3a and 3s.

Female, aged 35, Carding Department, 13 years, showing progress of Fibrosis at
an interval of 4 years. .
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Fic. 4.

‘ Fic. 3.
Male, aged 50, Packing Department, 25 years.

Female, aged 43, Asbestos Worker 5 years; symptoms developed 1 year after
leaving factory. Asbestos bodies found in the sputum 12 years after leaving 9

the factory.
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Fics. 64 and 6g.
Female, aged 33, Spinning Department, 13 years; symptoms for § years, showing develop-
ment of a tuberculous lesion. Interval between the radiographs g months.
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The heart outline is often poorly defined, showmg a ragged edge due
to pleuro-pericardial adhesions.

In late cases there is sometimes a prominence of the pulmonary artery.

The lung fields show a slight relative increase in density towards the lower
zone, due to a lack of alveolar aeration, often alluded to as a “ground-glass
opacity.”

Later there appears a patchy increase in density, in which fibrotic strands
can be distinguished; no modulation is seen.

The fact that there are comparatively few visible changes in the radiograms
of Asbestosis when compared with Silicosis, does not mean that the changes are
of a less serious nature or less advanced.

Complications

The chief complications of Pulmonary Asbestosis are as follows:—

(1) Purulent Bronchitis.

(2) Broncho-Pneumonia. According to Gloyne this occurs in the parts of
the lung least affected by the asbestosis, and may explain why it is such a fatal
complication in this condition.

(3) Pulmonary Tuberculosis. In a series of 100 cases, sufficientlyill to seek
advice, published by Gloyne and Burton Wood, active tuberculosis was found
in 21. A number of cases of healed tuberculosis have also been found at autopsy;
these are probably not more numerous than in post-mortem work in general,
but indicate that the supervention of asbestosis does not necessarily mean the
lighting up of a quiescent focus.

(4) Carcinoma has been found in 6 cases, by Gloyne, at autopsy.

1 am indebted to Dr. Wood of the London Chest Hospital for permission
to exhibit the prints of many of the radiograms; and to Dr. Gloyne for the
pathological details and specimens which he has prepared for the exhibit.
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