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’-\ In the last 12-15 years, such extensive experience in the field of
asheztosis has Laen reported by both German and foreign litevature thal
we are now guite familiar with the dangers to which asbestos workers are
subiected, and the clinieal plcture as well as the development of this
occupational disease. Ilvertheless, there are still many unanswered path-
cgenesis-related questions which will eventually be answered through animal
cxre imuarulion and chremical-physical processing. However, our knowledge
of accompanying discases and complicativns is bascd on a much narrower and
uncertain basds., Ac chis time, the editor could publish an extensive re-
povt on the behavior of lupg tuberculosis patlents suffering from this type
of |ncumoconiosis. One question which is as important as it is conclusive
is that concorning the correlation to lung cancer, whose incidence in as- i
hewtosis paticnts has been repeatedly obscrved over the lastc few years. -
The {eterest that this creates is not limited te the fields of socinl medi-
cine and legal insurance regulations, but extends far into the Fiecld of
puacral medicine, since this would produce 4 new example of the exogenetic
ppearance nf eancer.  The nuniber gf such ghsqrvations,cpnurzgd_Lu.igislf
o voyy ssall, but is ne rtholc§§vsq_;igqﬁE}gigquin_rg;g;;qquso the rare
ovcurrence of this discise that we fecl it warrants the pubLianiéﬁ‘ﬁI:p"“

Tolgilom Rrt.. This 1§ also Justificd by Ehe lact that, as yet, from

a4 chbinical side, no such work has ever been published.

ke shall [irst mestion observations previcusly published in world-
wide literature cancerning Jung cancer in asbestosis patients, and con-~
clite with the latest experiemce in that fleld, as well as the characcer-
‘F\ istins of the respective elinical image and dts diagnusisa.
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; e o cae oL o the Linees of g ae-

. ol 134 By e, while WOFh L s ol {he
e T e and histelo, s o hestosis pativnis.  He mentions
© Picotooos o hestesis paticnts which wete thought to be related e
Loeorripia of the disease (purulent bronchitis, bronchepneuninia, tuber-
cotenis, emphvecas and hronchicecasis)  and aceompanying discases whiech,
Poed oo T ceatu s o7 medical knavledge alL chat time, were thought te be
virebated to o the offects of the dugt.  Under the latrer, be makes the (ol-
Foiep abucrvarion: "There has alsu been one €ase of SOUAMOUS  CATCinon.g

o7 dhe plwiaa. There is ne evidence at the moment that this was in any
related Lo the asbestosis’.

In 1933, Cloyne was able te provide twa additional repocts on Iung
cancer datoated in ashestosis paticnts. At Lhat time, be still wis not
Al to make a definite statement as ro the possible ctinlogical carrela-
tion of both diseases. Nevertheless, certajn histological aspects did
appear to indicate this.

The first of these two observations concerned a 35-year-old Female
who had worked for a period of 8 years as an asbestos spinner, and had
then lived 9 years for 9 years without any exposure to the dust. She
died, as showa by the autopsy, of moderate asbestosis with a ceapulum
in the right seciion of the beart, spleen infarct and a meningeal hemor-
riuage.  On the basis of the right lung upper lobe, a clinically non-identi-
fiable tumor was fourd, which was approximately the size of a walnut and
wirich extended into the tip of the enlavgad ploeura. There were ne wedas-
trees to be ohserved. The cornified pavement cpithelium carcinoma orig-
irnated from a small bronchus.

The second obscrvation and Aautopsy also concerned a female whe was
just turning 71 years of age. Fifteen years prior te her death, she had
once worked for a period of 6 menths, and another time for a period of 13
months, in a hazardous dusty mattress and processing deparcment nf an
Juliasgon plant. In this patient, Cloyne found a moderate case of ashes-
tasis, with a partly-collapsing tumer in che rlghc lung upper lobe, ascites
and thrombosis of the left leg vein. lere too there were no metastases ro
be abacrved, " Histologlcally, this was also a cornified carcinoma of the
pavement epithelium. :

In hath cases, the cancer did not appear to be spread to the exrent
thut it could premote death by itself. The same applicd to asbestosis.

Tn the same year (1933), a report was issucd by Lynch and Swith of
the nited Staes concerntng g cancer in asbestosis paticents, in which
adetaited history of the disease was Biven. The 57=year-old patient whose
case Is deseribed had worked (or 22 years In a cotton weaving plant, and
for 21 years in an ashestos plant, until his hospitalization; he had been
veaplaining of shortnees of broath For aheut 5 years. Three yeacs prior
L iz deatl, le started having oecastional paius in the back and over Lhe
three last ribs on the right, and again complained of shoriness of hreath
in the last few months of his 1ife. He became weak, coughed, lost his
appetite, bis temperature roseé, he had blood in hie sputum and suffered
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L oA clivicad Tiadings were eharacterioric of
P Leelevieatis to tine right vivwe the lungs, the respiratory
Soen A A S P STY The o Minleal diavnesis was asbestasis aml  Inenic
Fivetonn g wwvrts o wilh rind (skin) to the hannm right.  In addition
o ﬂ.L%JiPwlh with right latyral pledricis anmnd hronchioctasis, a devom-

peoed v it was Found in the right lower fobe [hicongh piatholonic il -iana=
Lndcal czaninat ion, which was macroscopically tuken as tuberculesjs.
el theough the microscopic esamination was [t possible Lo delLect cancer

[ the poaviwent of rhe enithelium,  Thers were we motagtanes bte be choerved.
FLie mnusaad te speak of sionltanenus hyaline nodes in the Tongs of as-
bostosis patients. The carcinoma originated from a broaachus with a mrLa-
plastic epitheliwn,  The anthors [elr that this had been caused by chronic
ircitation of the broachii. They spoke of the correlation between cancer
and asbeslogrs as a “onsstble relationshin' and tried to find parallels
to other occupational diseases of the lungs. '

Tn 1936, FEohery and Ceiger (USA) reported on an additional observa-
tion which they felt wos the fivst one of this type (with the exceptlion
of Gloyne's 1933 report). The 4l-year-old male had worked for 18 years
as an asheostes weaver.  After 9 years in this job, he had a casc of pneu-
mania, follewed by coughing and shortness of breath. Eight months prior
te a shore treatment in the hiospital. he hagan to have occasional hack
rains.  He was emacjated and had trouble moving because of the pain; he
coughed, had cyanesis and shortness of hreath, as well as bleoedy and puru-
lent expectoracion. In addition to asbestostis. x=rays showed a cluster
in the left bottom part of the lung, which had the appearance of an arne
iccrasis or a pnewmonic process, but which was recognized as a tumor, <ue
to the fact vhat mcrastases were present in the prlvis and in the spinal
column. In addltion to asbestosis, autopsy revealed a 5:5:4 em acinoxe
cancer in the left lower lobe of the lupg, which had caused the appriarance
of mctastases in the lungs, in the left lateral hilus and acrtic glands,
i the right suprarenal gland, in the abdomigal muscularure, the pelvis,
the spinal column and the skull. The nrigin of the tumer was formed by
a large sccomdary branch of the left bronchial lower lobe. He felt that
there was very likely an etiological correlation hetween the tue diccases:
"that the irrttacing effects of the inhaled ashestos partieles may in this
case have beem a significant factor concerred in the development of ctho
Frimary lung cancer seems sufficiently plausible to be worthy of consider-
ation."

In 1934, Glovne was able to add an additiomal observation to his
three initia)l ones. He found a non-differentiated carcinoma of the lefr
lower lobe in o 5%-year-old male suffering from asbestosis, who had worked
for 21 years in the ashestos indusery.

En 1938, Sparks, without specific data, stated that im bis auteopsiesn,
Clavee bad encomitered 6 cases of lung cancer in patients sufFeving from '
ashbestasis,  Bawder learned From Gloyne himsell that thora 6 carce of can-
ver woere hased on 30 autopsies.

{n the same yoear, Nerdmann provided ur with twe new obzervations of
vancer £ases in asboestosis patienes that Le had previcusly and consccoutively
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o e Tires w0 tFevigr=ald oL, jebwieen her
ool Fife, sty ol oecked for enact v 7 vears in the
IEEVRE e and weaving HJVIFIN;nlﬂ of un ashestos paler, Foor
t . rier e hew death, gin hrgan Lo cougl and Iuive shortness
Coom s e et hs before she died. she vas rreatod fop BuEpeat ed
Dibrrcelosin, dhaniy gave a probahle diagnesis of cancer in the left

Jewer lobe, due 1o extensive ashestosis, since there were clinical symp—
s of alolectasis and the mala bronchus was tomopraphically found to
heodinplaeeds Anaceimically, Lhis was a cornificd eare Lnoma al the pave-
wat ceithe b ium, with g walpui-sized decomposcid cavity, whieh also affccled
theTuwer duhe bronchus, with pleura callosities and melastases in the

Liver and kidiueys,

The sceond obsorvation cancerncd a S3-ycar-old male whe, betivean
iz Y6th and 43rd years of his life, had been involved the preparation
proceises of an ashestos plant, for a total of 7 years.  Thirteen months
print ro his death, there was sudden loss of wright accompanied hy bloody
exmpectoration.  He was Firse suspected of suffering from tuberculosis.
Above the left lung underneath, respiration was suppressed and weak.
X=rays showed a shadow around the left lower Field. His treating phvsi-
cicn gave 0 diagnosis of asbestosis with lung cancer. This was confirmed
by che autepsy.  The cancer, which was in the left lower lobe, had alue
causcd a valuut-sized decomposition of the main bronchus, and also affect~
ing the pericardium, the lcft chamber wall, the diaphragm, the peritoncum
of the Jeft upper part of the abdomen, the retroperitoncal tissues hehind
the spleen, the fvmph node and the lower breast and upper Tumbar spinal
colame,  Histnlopically, thie was again a ecornificd carcinuma of che pave-
nen epitneliom. Bronchial carcinoma had also begun te appear in the
tight lung lower lole.

In this obsecrvation, Nordmann included an evaluation of the various
aspects which could possibly lead te occupational cancer. For the firge
tise, there was a definite mention of accupational cancer in asbestos
Ve lera,

In 1839, Wedler reported on one additional observation made in Ger-
maay., which had originally becn made by Bohne, but which had not hceen re=-
ported at that cime. The 58-year-old male had, between 1925 and 1935,
worked as a part-time craftsman in an asbestos plant. A few years follow-
ing his exposure to the particles, heo began to have respiratery troubles,

[o 1928, he was transferrod for a period of two months. Leter, he often
URSLTECUE CUreS A curTe centers, without, tubercie bacillus ever heing
setocted. Lecause of a worsening of his condition, he stopped working 3
rosihs prior ro hie death. 1n the hospital, be showed sympinma of goencrnl
emiclatien, cyanosis, and a probable catarrh, particularly under the upper
part of the lung. llis sputum contained numerous ashestos particles, but

e tuborele bacilli. His blood sedimentation rate sharply accelerated (57-
93k, To the lelt above the ninth rib, there was a tumoc the size of & cliose-
nut . vhich had grown together with the skin in the anterior axillary line,
which was removed and fonnd to be a carcinogenic metastasis. X-rays <lowed
rywiatoms of ashestosis as well ag multiple indications in the right uppor
firld, Judging [rom the documents in my possesslon, there was no intea vitam
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s e e T T had e Lot with the chest wall.
Sarbowa el et L rhe musculature o . hrawnich-red in color and
. vawlot Tlageid.  Tho iile lung was £410 < with biood and Eluid, the
v tebe ras Firm and siale-pray colored.  The right lung tuprurcd in the
aroc el the widdle ot vhon comeved.  [Es Cid ae was o teddish-vellow,
At s decemposed and shoeod widespread formasien of cavities and nodes.
Ghoeper lebe wvan filled il Bloed and fluid. Irs consistoney waw firm

and 2ir-free. The lewer lobe was slate-pray and reddish-gray in color,

and filrm to the touch. 1t was also found to be air-free. The micro=-
seopic examinatfon af the Jungs showed typical cancerous tissue in the
vijht middle lobe, and all the alterations which are characteristie in

the case of asbestesis were present in the lower lobes., More particularly,
thore were asbestos particles in all the parcts examined."

According to Baader (1939), six authors saw a total of 14 cases of
ashectosis cancer hetween the years 1935 and 1938, However, this report
did et include any details and, judging from the available documents
witich are listed above, this caonot bLe coopletely confirmed at this time.

In 1941, a dectailed c¢linical and pathelogical-anatromieal report was
published by Wedler und Linzbach on an additional patient history which
described the eumplete course of the disease. The 60-year-old male had,
betieen 1921 and 1939, worked a total of 18 years in an asbestos plant.

He was only exposed Lo the stroug cflects of the particles {preparation)
for the firat three years. His first problems were experienced shorely
after his employment, In 1938, he already prosanted the picture of an
urcenplicated and scvere case of Asbestosis, which had developed chronically.
During the course of his last year of life, an increasing shadow developed
over his diaphragm in the right lung lower lobe, with clinical SYmp--
toms of atelectasis and %ater decomposition, as well as severe neuralpgic
pains in the respective intercostal nerve area. Blood appeared fn his
srntum.  AlL gyoptoms seamed to iadicat. cancer which had alreaay been
diagnosed clinically, The autopsy confirmed the diagnosis of a callapsad
tornified cireinoma of the pavement epithelium, originating From the tighe
towyr lobe bronchus. There were no metastases to be found.

In the meantime, two additional observations have been reported in
Corzny, but ne ducumcntation is as yelL available.

The first casc was observed by Teutschlaender, who reported twice
verhally on the subjent. Following is a quotation frum a pcrsonal com-
mevication oo Che subjeet: “In 1938, Toutechlacnder perfotmud an aucopsy
on a Al-year-old female, whe had been employed In an asbestns plant for
J period of 10 years with long {nterrupcions. Tn,her case, a clinical
dicgnosis wis as Followed: 'Lung tumor on the right? Lung process on the
rizht?  Secondary emphysema on the left, ascites, severe cachexia'. The
Autepny revealed ne tuberculosis, hut rather a widespread ashestrais with
rascive accumelat fon of ashestos partirles and o Fight-sidnd pleure blasioma
which was histologically found to be pscudo-alveolar mesochelium. Tumors
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wietie fewale dice of carvdiac Insufiicicory following

Do g e e o .
Thee corpes chvrvatian was made by Alwens.  The BUlupsy wias perfarned
e L f:#oa consuttant, T becume jnvolved witl Lthis case. The

Fledho I
fevuareeid male (BBl Lo 9/19/41) had been working jn an asbesins rubber
PUot for A0 vears. until 6 manchs prler &0 his death. He bacamg 111 in
Trnry el 194] witie fucreasing shortness of breath and loss of wiright,
with sympto-ss of left pleural secretion., The respivatory sounds weve totally
tappressed ard sustained, and there was right cardiac tepression. His

syt contalned considerable amounts of asbestos particlos. Tn Lhe jelly-
Uikv red secretion, mostly obtained through puncture. nunerous Ltumurous
cells could be Found. Above and under the right lung, individual fipe
botbie-like rattling sounds could be heard. The sedimentation rate
quickly increased. There were no tubercle hacilli to be found {n the
stiitim. - Eascd on the wx-rays, a mederace asbestosis was diagnesed, with
tiie primavy Lumor thought to be in the right hilus. The autopsy revealed
a mild case of asbrstosis, with a diffuse primary mucus-forming glandular
cull carcinema in the left pleura of mostly adematous tharacter, and
Futastasas on the abdominal side of che lafe diaphragnm cupola, the serosa
and the smill pelvis, and the left side of the chest musculature. The
autepsy reporl ou Lhe thoracic organs is quoted here, since no report has
yet bren made on the subject.

aucepsy of the chest. Moderately develaped panniculous adiposcs.
The tharax is maderately expanded and flexihle. The rib cartilage can
Castly he cut. -The diaphragm is on the right, at the level of the fifth
intercostal space; on the left side it is folded under, and penctrates
far into tie abdominal cavity. 1Its bottom pole here ig lower cthan the
ncen of the pelvis. In the pueumothoracic test, almost 3,000 ccm of
ycllowish-broun fibrous fluid i{s relcased by the left pleural caviry.

1he entire mediastinum is displaced to the right. The heart hangs in the
shupe of a drop in the mediastinum: 1es lefe adge lics along the median
Jina. The right lung floats freely in the pleural cavity up to small
string-type growths. In the pleura costalis, there are gtay and white
tencen-like scales about the size of the palm of the hand, with iselated
tubular nodes which are also gray and white. 1In the pleura of the ripht
lvas uppeor lobe, there is a large radiating scar. On the pleura of the
lung. there is o fine mederately firm adhering gray fele-like layor.
Lo righe Yeng itse i normnl in size and filled with a maderac: anom .
af oA and Tondd, ar pleura and the surface of the cul show Meri ikt
#evere hlace mesh-tvpn markings. Generally, the dung tissaes ave od ia
celor. There are no clusters to be obscrved, In the lower lobre avinching
of rhe right pulmonary artery, a swall brownish-rcd hluod thrombu: ad~
heres to the intima.  The pulmonary arteries are copty. The left pleura
i entirely covered with rind-like skin. On the inmner rurfacc, there

are massive, tlgholy-packed tuberoeities reacing the size of a walnut,
vith a melberry-type surface consisting of blister~like (white on the
surface of the eut) tumorous tissues. When cur, the latter sc¢crcotes a
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Ll n L T Lumerong 1issu does not penctrate any
e Tenpe e baaes perrieularly not the long ticrue, uauly in
th. ol ol Lt cureneou nodee on the lefe side of the chest, as men-—

ciod A the intraduction, can tumorous nodes be found in the inlwreostal
coeeosTovere. The Lofr lung s highly atelectatic, and oinly adlweres tn
Pothroast a series of growths., The Tung tissue is tecious
~d lar, and shows a black mesh-type marking on he sur-
Toooof e et ang e the surface itsell, which is somewhat thisker than
e ibe righc <ides No otumors were detected in the lung rissue. ‘The trachea
At brenchi o of hets Tongs are normal in size. and the wall is Lomder,  Na
Luersus Lissne was chserved here. The hilary lymph nodes ave hilateralty
blach in eolar, and s2fz in ctousistency. The heart is narely the size of
tin dead patient’s fist,  1The pericardium is smooth and shiny. There is
sore mub-epicardial {atty tissue. The left ventriecle is small; the righe
one gonewhat expanded. The wall of the left ventricle ts 5 mm thicl:;
that of the vight veontricle 2-3 mm.  The entire cardiac valwe in aalt and
ceiclusive.  The coronary artery is moderately enlarged, and its wall is
sof:.  Cardinc musuvilature is of the same brownish-red in all cuts, The
complete aorta is scft and floxible.

Li. rhest oo

et parowvigh

HICROSCOPIC FINDINGS

Right lung. The lung structure shows small isolated emphysemal
chiinpes,  Occasional medular deposits wilth a fine granular black pipmenc-
Aation ean ba found in the peribronchilal tissue. In chis arcea, the peri-
bronchial tissue sirws a definite hyaline alteration and fibrosis. In
aldition to the antlracotic pipmentation deposits, typical asbestosis par-
ticles can ta scen +hich are partly fresh and partly digintegrating. lor
the most part. these are parallel to the anthracotic pigmentation.  How-
ever, independent fron the latter, these can also he found by themsclves
in the pulmonary alveoli, as well as in .the interstitial cissues. Massive
arturlations of ceal dusi ard asbestos particles can also oe seen undec-
neath the plewra. The large bronchi contain some amounts of mucus as well
as epirheltal discharge. The bronchioli are greatly expanded. However,
they are covered with one layer of glittering epithelium. No epithelial
metaplasia can be found.  The lung tissue directly underneath the pleura
shows a mild collanse of the alveoli. The alveolar epithelium shows a
concidrrable niandular, buet pever non-typical', character. Generally, there
are ae pneurmonic charpes in the lung tissue.

Left Inwno. Tr the tissue of the left lung, we find a collapsed in-
duration with <lusquaritous alveolar catarrh and fibrosis af the intersli-
tive. Tn the peribronchial Lissue, as on the tight side¢, we find consider-
able anthracotiec deposits with hyallnosis of the surrounding tissue. 1In
this Tunp, we find a lacger amount of typical asbestesis particles, both
Po the development stare and in the decomposition stage. Ashestos necdles
are vensidercbly gove varce, The jelly-1like envelope of the particles gives
A vloracteriscieally pesitive reaction to iron. In the left lung, wmorcover,
wor Pl severat hemorrhaging areas, as well as arcas of tissue necrosis
saturoted with rhe hemorvhaging bloud.  These mustly ecenrred recently,
since there are abrotutely nn vigns nf demarcatfon. 1n these nccrordc
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porbichoes semsn Coand pencetrat e sheple theoagh
voihn renieing rieene.  In this Lung, the sape
Pihoosotaodt bronchial systom are found as i Lhe vight Lung. No
oo e liat e ST ean be Tound i Lhis lung either.

Dipnosis Sumerous ashestosis particles in both Tongs with mini-
s boribrasin faild pulmonary achestosis), Comprossion ateloeransis and
¢t lapeed indvration of the left lung. Hemotvhinge, necrusis and minimal
‘t\"“"F'}Ci!l‘\t!ll["ﬂll'l1 in the left lung.

Pleoral tumwar on the 1eft. The tumor grews in lus own structare.
Tna r:ﬁéfrung‘”chbro*ﬁfgufirm cones and strings surroundod by the stromae
of a wyyanatous, slipht 1y Fibrillar, connective tissue. Almest all tumor-
cus areas have large mugys viruoles; soveral signet-ring shapes van be
scen. Some cells with ruptured vaensles can be seen where the mucus has
penetrated te the surrounding tissue., In ancther area, the tumor lLias Lhe
aprrarance of a colleetion of tightly-packed holloyw cavities, which are
covered with a smootl, single-iayer epithelium. These cpicthoelis) cetls
alse contain large umounts of. mucus, and are released from the epithelial
accumulations in the form of signet-rings, and thus end up in the lumen
of the hollaw cavities. Tn the interstitium, however, loose, stringy
mucus=Lorming tumetous cells can be found. Firm epithelial farmariong
without mucus tormativn of a selid carconoma type can only be found in
iscolated aveas. Tumors can be found all over the pleura parietalis and
visceral pleura on the left, and, in some areas, there is minimal growth
in the subpleural layars of the pulmonary tissue. Here they are parti-
cularly in the septum and some isolaced ones can be found in the lymph-
aric tract.

Diagnesis: TP'rimary mucus-forming glandular cell carcinoma of the
pleura of mostly adenomatous character.

The glassy nodes in question on the abdominal side of the left
dicphragm tip and on the serusa of the small peivis are mocroscoprcally
found to be metastases with a structurc similar to that of the primary
Tumor. -

This completes the observations found in world-wide literature on
published cases of lung and pleoural eancer in asbestosis patients.

Nordmann and Sorge were the first to undertake a stuwdy of the cor-
relarian between ashestos particle inhalacion and lunpg cancer through
imal experiments on white mice. For these experiments, they used 150
¢, which they sprayed with amounts carresponding to eha average amounts
Tocoived by humans (taking into consideration averapge age and duration
of cuployment) far a period of 1 1/230d 3 months.. Mare than half of the
animals dicd prige Lo phe cxpecingit,  fone of the animals survived for }

pEet than 9 months following inhalation. Twenty per cent of the remaio-
intoanimils were found to have a cornified multi-eenzric carcinoma of the
precment epitheliom, and 42-572 epithetlial regenetation in all stages.
crimentally, rhis is in support of the importance of ashestas dust in
prorating primary pulmonary carcinomas in asbestos workers. The number
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1 TF e sures with regatd to woiformity and use of the animig mALer-
Tal crre obuerved, and. wichin Lhese Timits, which spentancous (unonrs
Ave Lo be clssified tder Lhe type which is tho Ssubjoct af thie work.
Dererani el Sorpe pove g shork report on this.

It is evideal that no similar obscervations have ever bhoen made l:n=
[ove dn animal experiments wich asbestos dust; Lhesc experimenis in face
corcernad other aspects ol che disedse. Morcover, various dissections of
aulaaly (dops, racs) living in asbestos plants alse did not lead to these
obsorvations,

In discussing occuparional cancer in a specific induscry, it 1s

firs: necessary to produce staristical data in support of the face thae
thvre is a higher incidence of cancer in that industry than in ather in-
dustrial or social groups, in which case comparative figures of age

rrovps which are similar (as much as possible) are difficulr to produce.
tin io the case ol asbestosis, the statistical methed also presents ong
additional obvious problem. This rather rare_ disease can only produgg . ..
emzll absolute ngmlors, One Single fandom incident can create considerable
et lentage differences. Moreover, in the case of Nordmann, we musi take
into cancideration the fact that, parcicularly over the last few years,

the Ligh turnover of personnel in ashestos plants can give a negarive

value te the results, since a long period of exposure to the dust and a
lonn dust-free interval usually must be present for the developmeat of
canter. MNow the number of workers who remain in hazardous plants for
louger periods of time i very small. Dust prevention methods againse

dusi injuries to the lungs also work against us. Nevertheless. our severe
ca-in ¢f ashestosis are nestly workers who are carrying the effects of

dust ahsorbed in earlier years, when the working conditions were constder—
alily less proper.

A second aspect of importance in the correlation between cancer aand
astestosis shiculd be mentioned here, which cencerns particular conditions
wor which the injuries occurred and the findings made on location, con-
ditions whicl degeribe the type of cancer and differentiate from ather
tyie = of pulmonary cancer. . .

Asokeyntona for the evidence. there wauld have to be experimential
viperience which would make it possible to provoke. this type of cancer
in animals, )

Lot us now turn te the sLatlstical method. As reliable material,
Heocan enly evaluate here sections. with specific apatomical exaninations
eiothe lenge, sinee cerrain errors can be made in the purely clinieal
dicnovis, Hovrsver, purely elinical wvorks on this subject are not avail-

ahle.




et bave b titapsied iy ety .
i TEabof hide g arcordinge tn e, N,
R A L IYRT B g and couse of death o if other than whes -

Vol var i fnuufficiency or apom) previannia as a resy|g
LT The first 14 fatal cascs have already heon repors ad.
the addiciongl 12 ¢ ages. The case ol o young pirl reporred .

2
29 can he ignored fiere, since she had a very short perind of

-
POaUTL Lo Lae dust oand did ot anatomically present a case of ashes-

o Qf et niag 29 antupsies. 4 had bronchial cancer and 7 olliers
Sdoma i ¢ arawth. By poerfoeming (e teessary calvalationg,
WUOpenoa roqd percentape number of 207 For malipnant towdrs in rlye lungs
of canes of ashestosis artopsiod in Germany. Other matipnant prowths of
L bedy weze found jn a total of 3 nceasiens, aamely in the stomach,
Cheesopiagae and the prostate.  Alchough the nunber oF lung eancers
?3?‘?EﬁthEfca11y increased cunsiderably over the past three decadus, it
aevertheless remaing far lower than the number of cases of cancer of the
CEVpNAgUS. ax shown by numerons ALOpsY statistics. Depending on the
varleus authare, jis rate of incidence takes Ll second to fourth place
aming the cancer stavistics coaverning organic cancers. As shown by the
above-ment irned figures. Jung cancer in patients suffering from ashos-
tneis Is a primary one in Germany. The average age at death for lung
turar carriers is considerably lower than for carriers of other types

¢l carcino=za (around 51 to 86 years of age).

——

I a breakdown by sex, there are 4 males and 2 females with lung tumors,

Far the sex breakdotwn of lung cancer in males and fFemalos, the figures,
ethervise, arer 3-4:1.  The number af ashestos workers suffering freom lung
Sriwer, based ow sex, is of ctuurse dependent on the number of females and
tales workiug in that induscry. [n Germany. the females exceed by far the
wiles emplored in that industry. For the twe aforementioned females, the
2.8 at death was rela:ix!ly low, being 35 and 40 years., All caocer patients
were suffering from chronie to severe ashestosis. Only one man with ateural
cereicaia (N, 20) saéfered from moderace asbestosis; the latter had had

a very long, but minimal, exposure to the dust. Nordmann has already
rointed ouc that all these cases involved prolonged employment under dust
condit inns, According to the above table, this applies to all cancer
patients without exception. The duration of exposure was 7 years in 2
Casws, 10 vears in two caser, and 18 and 42 years in the last two cases,
respectivelv. The dust-free interval prior to the develapment of ele
fancer, during which the ashestos particle deposits in the lungs was still
cifective, varied (6 menths to 12 years). In one case, this was not

craztly known (Lo, 30).

These small figures do noc allow us to come to any conclusiens. l

These Tipures ;;Jv;n;l_x_zi[n_gn;_;_hgk_l_\u-m_ﬂqut_is_;m MpSsE rommon com-
Pritatien encountered in cases o[.asbcstogis._uith the excepcion of agonal
fivunenia and cardiac insulficiency. Even tuberculosis. whose rare of in-
cirenre i songrally far higher than that of eancer, ig consgidorably lower
tham for h Cimeer in these eases, This constituees conglustive evidence
e the oleos correlition betwpap ashestosis and lung cancer. It is Supris-
Lo 7o note thar ehye torrent percentage values, based on Large amounrs of
muterial, are in complete agreement with those of Nerdmann performed
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~ AT L staree of this queeet o is oas Followe:
T vetish are the aost experienced in this ficld. llswever .,
a ding te Poglisb ducamentation, Lhis experience unfortunately does
Pod dtself Lo the sLudy of individual obeervations. This [ fdue e’
Ui favt that it is very complex, since some individual cases have heen

poriisied sore thdn onee, and cannot be tracerl individunlly. Far Lhe

1 heins we shall hive to Aveept ahe figuees produced by Gloyne hased
w0 utopsics of ashostpsis catriers (aceurding to Baader). during
thich he observed 6 cases of lung cancer (probably with pleural growth).
This gives us a Lung cancer incidence of 12% in ashestosiy patients.

very =imilar figures were obzained from the United Staces.
I was able to collecr 13 autopsy cases in U.S. literature up te 1939, This
ligure is probably not torally accurate, since there were a few works which
[ wus unable to obtain. Amoug Lhese autopsy cases of ashestosis. T oen-
conntered 2 aares of bronehial cancer, which we have already menticned.
This corresponds to a percentage figure of about 15%. There was ne mention
of any acher types of vrganic cancer. Pneumonia was quite often reported
(4 vimes) as the cause of death.

Absolutely no relevant data is available from France un thig
suhject,

Other countries alse teported little on the subjoet.

f In Ttaly, wvhere ashestosis is well-known, no cases or lung

cianeer have yet been reported (Vigliani et al.).

In world-wide Jiterature, we thercfore find 14 cases of malignant
lung and pleural growths of epithelial origin out of 97 autopsies per-
Eorrid.  The incidence of lung cancer in autopsicd cases ol ashes.osis
is therefore around 16%.

Ot these’ 14 cases, only 11 have as yebt becn described in detail, so
thit additional statistical data still remains to be obtained (sce Table 2).

A breakdown hy sex gives us 7 males and 4 females.

The ages lic between 35 and 71l years of age.

Only 4 are hetween the relatively young ages of 35 and 41.

The period hetween employment and the development of cancer is always
relacively Iong (borween 12-42 years). Shore term exposure to the dust is
peaeradly foltowed by g loug dust-free intecval. whiich would tend to indi-

crte that the action of the dust. if thera be such, gradually leads to the
devilopment of ecancer. ’ ’
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. o Ly v he dived ot red from SCVere gshes-
o Ceat il have teobe g Lns fora,

Tl oWt g o f Velmenary growth ang 2 caces of plevral geowenn,
: soaf tung cancor (ay omach as ¢an be ditermined ar this rime) ovigin-~
et tron L broneb iyl Spitholiue.  Ne sperific observation of alvealar
- et could b ohserved o,

From o histnlagical puint of view, rhere wvas a definite mijarity af

sernibicd eareinomae of ghe pavement epithelinm,  Qui of & bistologically
tiaznesed canea of Juug cancer, there were 5 cases of cornificd carcinmmy
ol the pavement epithetiom: one addiciopal case of cancer of the pavement

cpithelium was noac cornified. One additional cancer case bvelorged to the
group of nen-differentiated growths, and the last cage grew acinosc.,

The threee pleural growths were described ag "pseudo-alven]ar neso-
theliun”, "adencmatous pleural carcinema” and "Squamons earcinoma’ .

In 4 of the plumonary growth cases, in a strict sense of the word,
there were uo metastases to be found.

In 7 rases, the loecalization of (e Primary lung cancer was [n the
Irver lobes, where the asbestosis is alvays most severe. In 4 cases, the
froveh is lecalized in the lefe lower lobe: in 3 cases in the right Jower
loba.,  In contrast, there was only 1 cuse of Erowth in the right center
lobe, and ancther in the right upper loha.

'-\ Tue concerdance hatween the localization of the frowth and the most
severe asbestosis-reloted tissue changes in the lower lung is evidear.

The statistical incidence of lung cancer in ashestosis carrier aultop-
sies Is the first conclMive evidence obtained in our efforts to decermine
the corrrelation of these two diseases at their origin. The percentape
fiyure of 1AY for lung and pleural cpacer excecds by far the incidence
rate to be expected in other autopsies bLaused on statistical data. Al-
though the ingidence of lung cancer has certainly increased considerably
over the last decades, on the average, it has not increased by more than
2-6%, bascd on Statistics of autopsies performed. Although, as we were
able to show, the absolute asbestosis figures are stil} relacively low,
they are nevertheless convincing., since approximately similar valuvs were
ohtained from totally differcnt countries (Germany, England, U.S.).

RBased on the afure-mentioned conclusions, the purely stativtical
Figires presont an oven rere pusiLive aspect, since such data had already
heen meat ioned by Nordmann, although in smaller numbers.

We shall now wention the age groups of the cancer ratients. Only
fonr ol the Tattor wore hetween the agee of 35-¢41, AlThough younger
People are somet fnes afflicted by lung cancer. the highest ineidence is
fennet peimarily in the Age group 50-60. Within our study, & patients
boelonged Lo that age group.
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» S P, - —

Povoabidog ernsd s othe Ton o Lope s
ot bl eases, we ol A wameen, Fer P canecr . darge
o cllhirwise offer crbhreakdown of 1.0 Tor moales apd
ool e Ceilowe must keop ic omind that in camparicon Lo the U5,
Ui nember ot vemployed in asbosios plants far exceeds the number of
roewaploveds Sl i Geemany and o England-.

ar e kave aleeady mentioned, oue impertant consideration is the
Preci e cein cddencs cf grow Toeal Leatton with the most severg Chimngis
ol by aubestesis in Lhe lower parc of the lung.

Movcover, the histological nature of pulmunary growth is evidene.
Siwiistieally, tie iucidence of mostly cornificd carcinoma uf (he piave-
ment cpithelium [s hy far the highest. Out of 8 diagnosed eascs of
broachial cancer, we found 6 such cases. The general lung caacer stacis-
tics for various types of growths thus beenme onc-sided to the advantage
¢t tancer of the pavement epjthelium. If we pecform a hirtnlogical bhecank-
dowit of lung cancer into three large groups, namely non-differentiated colls,
carcinoma of the pavement epitheliom and carcinoma of the columnar epithe=
Jiom, the first will have the highest staristics with a tetal allotment of
arour 23 of all cases.  Since cancer of the pavement epitheliuvm has the
imwar rondency tecards metastanizing. 1t would be understandable that, of
4 anove obgcervations, four were found to be without metastases. The
iisiological nature of lung cancer itself, as well as the abeve-mentioned
hizhest incidence of cancer of the pavement epithelium, explains {Ls
cinssification under lung cancer.

Cancer was ouly observed following a relatively long period af latency
follewing exposure to the duse. Could this be due to the fnee that the
period of employment under asbestos dust conditions was very loug. or that
¢ shert period of employment with considerable exposure resulted in a
longer interval during which the effect of the dust continued to progress?

A scries of thorough observations, which were partly performed Ly the

aiithior himself, showed that, particularly in the case of ashestosis patients.
dust intoxication often appesrcd durlng this first interval. and often

led te progressive fibrasis. Among all the lung cancer cases observed in
asbrstosis patients, there is noet one single case in which a long period of
actiun of ashestos particles was not rveported. This agreces very well with
oth.r obscrvitions made of other types of occupational cancer.

Other histological findings in the lungs of asbestosis carriers allow

il bedter understand the above-mentioned correlations. In the small
Brovehi of lungs af(eceed by asbestos particles, we mostly find peneral-
ircd spithotiel metaplosia, coosidered as a per-cancerous stage. [t is
very probable that L carcinomatous regcneration originates here. In one

wxe, Nordmann even made the obsetvation that, in a severe case of carcinoma
in e tefr Tnwer tohe, a smiller cancer was beginning to develop o the
viher =ide, vhich wis not te be considered as merasrasis, but rather as a
voll-developing cancer originating from the metaplascic bronchial cepithelium,
For that reason, he ronsiders che multilocular develnpment of cancer in ag-
v siusis patienls o he particularly significant. Here we find parillels
fo the Schnocherper lung cancer.
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F S dia, T0 appegre o thouzhe orler by cuolonfes
EE T L N T R S I Ch bevdopment of ooy, O
~ TN B T T the dneveased Conloney towond ooty i rhe
Erv e Teame o Tew, we ean speak of extensive epithnlial dosguamation
Wit mlgeragion ol the shapes of epithelial colls, formation of numarous
— Rl ases and pians foreipn body cells, as well as Proliferation of Lhe
cortive Lissue. Tuereupon, as mentionsd by  Linzbacl, the variou:
tisnes are releasd from their normnl condirion without the injury tao
Clasiee heing e Sive smonph Lor the cell Lo collapse,  Tnjs jpn-
il tendeney rd regeneration amd the disorder of normal tivaus
cordiciens ¢an probably be considered as promoting factors in the develop=
mint of cancar. R
These theorics alse apply to pleural growth. The pleura is involved
in the decomposition process., Here we find epithelial desquamation, Fibrip
deposits, regencration of the conrective tissuce, cornificatinn and accumu~
lation of ashestos crystals and asbestos parcicles {Gloyne, et al.).
ALl thesc thearies are based on statistical figures and coastityte
Ve lld o avguments in support of the inner correlation between asbestusis
aud lung cancer,
In addicien to the increased incidence of cancer in ashestesis pati-
Yoowe alse reguire proof of the reproducilbility of the conditions through
inivenl ewperimentation.  As yet, this point could nor be proven in the ecase
of sstosis.  This, however, is not based on negative resulte of experi-
i rerformed, but rather simply due to the fact that this question hns
fl\ not as vet heen adidressed to any significant degree. Tha first expeoriments

vere performed by Nordmann and Sorge, who obtained astoundingly similag
results,  These were already mentioned in the previous paragraphs. For
more certaincy, hevever, it will be necessary to obtajin forther confirma-
Livn and recognition of Y%his complex correlation from other specialists,

levertheless, all the observations made up o now tend to indicace
with all probability that Nordmann's theory on ogcupational cancer in
asrostos workers is a valid one. Other authors such as Gloyne, Lynch and
Smith, Egbere and Geiger, as well as Linzbach, also tend to take a correla-
rivn of the cause into consideration. No attempt has yet been made from
any sice to deny this assumption.

1F we now otrempt to determine the origin of the carcinegenic offect

of nestes parcicles, we must differentiate between general and Joeal pro-
totineg facrors.  We can generally assume that the oceurrence of cancar s
s by due teoan dinelinatien {predisposirion) toward rhis discase,  Juse
vhere wie shonld Took Tor the answer for ehis is difficull to fAy.  We know
fron guncreal human experimental pathelogy that predisposition toward cancer
Bsodependint wpon systemic Facrtors. This is particularly evidoent by the
fact thar under tdentical experimental eonditicng and Eairly similar ox-
besnre to carcinogonic hazards, only a number of the endangered persons
e Letaally sufCer From cancer. The available asbestosis-related ohserva-

ienotterial is gec suf ficient to allew us to peeform an analysis of fami-
carcinvgenic conditions.
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ot e predispe i tion e cancer (s nol foown. bur thoery
Pt i enly o hvpor's wie, dinvever, iF woold seen thuk
Daera pr D ponition 18 noE s1eoon enonch Ea peamele Gamcec in
. oot ol the afera=menticned Eigures wouid tend to imlicate
Livr . Tﬂr voryinge Tocalizarion woold svem ta he of rFrimiry importancy
i co Lt eerphelapical efTeets on the modificd tissue reactions of Lhe
oo hove slready been meationed.  Since the chemical definttion of as-

cooow de Lalrdy osieple, the conditions in this case aro casily understond.
Rirhi From the srart, wve ean state that noe of the clements from rhe group
of woll-inewn carcinopunic agents can he taken jnto cansideration hoye,

Tee olfects ol asbesias particles on the lings are probably the renult

of rhemical and mechanicul dinjuries.  The chemicul effeccs can protably
beorraced te silicic acid released from the somewhat vulnerable serpen-
line asbesteos. Based on experience in the ficld of human patliology and
nerous anjeal experdnents, Lt is very impractical and unlikely that the
Latrer would lave any carcinopenic effects. e must keep in mind thar

the tissue changes which it causes. and which are different in their loral-
ization and extenl in the case of asbestosis, would therefore present
different conditicns than silicosis. This dilfcrent type and furm of tissuc
regeneration can thus cause different biological reactions in the tissuc.
fn addicien o this, however, the mechanical repgreussioas of tche many

tips of asbestus needles and particles, most likely are charvacter-
istic of hornblende ashestos with its solid and hardly soluble properties.
These prebably play a significant role in the typical tissue reactions
resulting from constant mechanical irritation.

ke must finzlly remenber that, particularly in the bronchi, thcre
can Lo inflawnalory reactions in sevetre casas of asbestosis. These are
pavtly accompanied by the formation of bronchiectases, which can also bLe
pronuting factors for the developwent of cancer.

Sasad on sur currenc srowledge of ctlie subject, i¢ is in these general,
and, wore particularly, regional, factors that we shall have to look for
an cxplanatica of cancuer development in asbestosis patients. By defini-
ticn, many of ehe injuries do not come under the group of chronie irrica-
tions.  The fact that we are still far [rom conpletely understanding the
finer factors involved here also applies to cancer development in asbes-
tosis patients.

Let us new turn Lo the clinical diagnosing of cancer In lungs alluvcted
by asbestos particles: basically, all diagnostic aspects taken into consider-
ation in the case of cancer detcction in the lungs and the pleura can he
used and are valid here. However, since this type of cancer originates
[rom anether primavy discase, we shatl have to take special chavactevial fes
of the clinical image as well ag known elements witl regard to the symptoma-
Llolopy of ashestnsis into consideration.

For the past history, it is important to first de an eccuparioual

anamsesin, and keep i mwind the faer that lung cancer in ashestosis pat Lents
gonerally appears only following year-long exposure to the particles, but
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& vote the particles, it appears chat theree is always o Tonper dos-

= ' coercad belore the appeearance of capesr.” 4 yet therve has heen po
e i Chieh the period of time from the datn of employment in duasr-fi11.d
ceireurent i to the confiraarion of the presence of canrer was jess Flan

12 e Coneratlv,owe canovepect that cancer ouly oceurs in particolarly
promoneed, 00 pot aluways the most severe, forms of ashestosis.  The above
nhes are support of this.

The [iest sympeoms of developing lung cancer, which are maatly not
characteristic or pathopneumonic, will not be as evidenat as thry might be
in a previcurly healthy person, since shortness of breath, coughing, eun-
prroioration and certain discomforts in the thoracic area are already ex-
pevienced by persons soffaring frem asbustosin. A certain lous of goeneral
strength, which is sometimes not present at all in the carly stapes of
concer, less of weight and loss of appetite, are zlso frequent sytriptoms of
severe forms of asbestosis. Acute worsening of the general condition,
inclading Jacal lung disorders, often indicates accompanying infecrione
vhich are more difficult to overcome. [n general, the rule in the case of
carcs of pure asbestosis is that the development of the disease occurs very
gradually over the vears, sometimes over decades. If there is evident
tacal and guneral worsening of the condition during the course of such
davslopment, the possible vccurrence of cancer must then be taken incto
tonslderation.  In addition to cancer, infections which are must frequently

(-\ son-specific are also encountered with hronchitis, pneumnnia or ahcesses.
Aorording to our experience, complex tuberculosis only played a miner role
here. It is also much too often diagnrsed. Of course, it is normal that

- it should be considered grithin the realm of possibilities. Nothing has
vt heen published on pessille accompanying pulmonary lyes or fungus

diseasus.

Gf the general symptoms, quick loss of weight can be an indication,
tur it is not a copclusive facter. This, as we previously said, also
aprlics to the lack of appetite, unhealthy appearance of the skin, and
richt sweats.  IF all of these are related to the progress of ashestonis,
tiny will penseally he accompanied by lncreased shortness of hroath, cyan-
eoais, possibly drumstick fingers and ecther local lung discomforts: liow-
ever, we must keep in mind that a lung tumor would alse promate an in-
“roase al such disnrders. Generally, hovever, the status of the disea;

caant be determined based on Lhe ease history alona.

There is little additionnl information that can be ohrained lrom
fooat disorders.  Since severs ashestosis pencrally causes considerable
freitation Lhrough conghing, litcle can be achicved from this symptom of
the dlisvase. This aben applies to shovtness of hteath. Spotum observi-
tirns would appear to be more important, as far as I am concerncd. Tn
Ui ease of pan-complicated asbhestosic. the latter is mastly sparse and
sIhatineasy in the ease of more acute bronchicis and bronchiectasis, it ie
mare congiderable and purulese.  Ie ravely contains blood., Moty Yreguent
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Gorane et I bhis sput e Hovuig menl loas boein soca wen=
© i able auman i oef cpithelial celis in the sputum NE ore ashestouis
el with twe s T theve Ls colyipso of the Jung tincie, thie can
boe ddet i fed through the alteration of ghe sputum.  This vas a
s omlinificant Tavlor in my observation. The patient suddealy hiepan to
Pores np b quont i ies of core=shaped necreots misses, Puorhape we

v T here the Maibestosis badies Lnoclumps” symplom as ment ioned by
the English. These are rosette-shaped accumulations of asbestos particles
vidch always appear {o the sputum whenever lung tissues cullapse (abeuss,
tubnreulesis, tumor). Their diagnostic value is similar to that of Flex—
inte fibers ohserved in rhe spucum. We have already mentioncd the =signi-
Fizanee of shortness of hreath. In widespread tumors or Lranchiui ah-
stouctions, this is directly related to the latter. On the other hand,

L Ciod chest pains to be highly sigaificant. Fnv patients suffering from
Asbestosis alone, these are generally minimal and non-specifie. In our
tunnr case, these peogressed parvallel to the development of the tumor:
they were charactevistically neuralgic. The ducumentation contains simi-
laz ubservations. These are due to an ateack by the growth en the parie-
tal pleura and possibly the iatercestal nerves, if not actually on metas-
tases,

These Indications of the general and lacal disorders which ean
moslly bhe ubtained from the case history should be cufficient.

As far as other ohjective findings are concerned, rlease note the
follnwing: asbestosis affects the lungs bilacerally. Exclusive uni-
lateral processes, which generally indicate a tumor, do not occur hcre.
The alterations which occur are generally very symmetrical. llowever,
it nust be noted that fibrosis can normally affect the right lung to a
higher degrea.  General suppressions are never found above the upper part
of the lungs. The respiratory sounds here are mostly hoarse, but rarely
wodk.  Tha sounde of reolated pulmonary parLs are mosCly slightly to
moderately weakened, and if not totally symmetrical, at least always hi-
lateral. Only induration or specific as well as non-specific complica=~
tions can cause cxceptions here. - The respiratory sounds are wealcr in
the lower part than in the upper parr. The nppnsire is rarely the cane.
Acermpanying sounds are mere considerable and frequent in the bottom part
thus in the upper part: lateral differcnces are not sigrificant. IF
definite symproms of atelectasls are observed unilaterally, this could
inslicate the bighest degeee of tumor. Of course, this symptom im not
Always preseac I rhe ease ol lung tumnr. Effusions, pavticularly hemor-
vhagic cffusions, are hardly ever observed in normal cases of asbestasis.
The Lumor can show sipns of Fusina with the abeess and tuberculosis.
Broamchicetasia dn the foem of cylindrical bracheal cxpansion fr5 frequent in
severe cases of ashestowie. Their differeantiat {on with fusions can some-—
tiars cause problems during the ciinical examination.

An uneven asyemetry of the thorax, as well as distoriion of the medi-
astinal organs and diaphragm, requires special analysis.
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e Presspen of o orguor. T must bt rememba ri he
- B IR Lhais ooy alwiy< v ot inoa rrely svimeirj-
R Y T Siesues (as cluinyd in ghe dovmmentatinn). Iy
ToLevertain asyesictrion, there ean ales o guperficial desoriprive
iv the Torer it particularly 0 i medigl Arvi, oo

s sladows . howaver, ape usually nat so compact and tumorous, iur
UToer e do rhe Torm of somewhar hazy stripes.  Salid ae tomoge. g
Lo e e we hroueliial syRtem as belng open and SOMEL Lo cven
oo leds Branelia) st cnos s, which soactimes fo)lows infection, hig pot
U bevn cheeryed in casas of asbesingisg. Compact, unilateral and
srewrficial opacitics in the lungs, possibly with hroenchial obstruction,
calle almese indicative of a tumor, This also inclurdes media-
1 displacemenys whicl are either constant or vary with the rospira-
with paralysis of the diaphragm and recurrence with upper lobe pro-
. mastly accospanied by 3 Horper syndrome. Circumscribing opacities

ot urpet ficlds never indicate asheustosis. These conditious, in

this rase, are much eclearcr and simpler than in the case of silicosis. 1In
the _use of asbestosis, coarse shadow formations primarily indicate non-
Sperific infections. Tuberculosis is far from being as [requent as g
Ecr=rally assumed.  Based on previous cbservations, ite appearance racely

-ietes in che lower fields of patients sulfering from asbestosis. For
ee of compluteness, we must add here that, within the scope of use-
£al _lagniscice nelhods, tomography and bronchography can give dil{econe

22 far as tumor detection is cencerned, and are to he interproted
to the stondard rules ehat apply. The same applies to hronche-
87007 Clher than for g few experiments, there is lirtle knowledyn avail-
leznostin luny punctures performed to detect ashestos pargicles
lumg fluids.  With primary pleural tumors or metastases, the detepe-
titn of tumovous cells in the punctate greatly elucidates *he situation.
125 also observed ks Alwen.

Ir ke :nse of metastases, rthe diagnosis can always be made quichkly.

The fact that persistent rtumors can create fever is diagnostically
not-cignificant, since infections also cause this symptom,

As far as blood count and the erythroeytic sedimentatinn rate are
eevtirued. please nete that anemia 15 not a fymptom of asbestosis. on
Live 7 ngy: high color and cellular values arc signs of compensat ion.
Ao Cooanying infect jons could cause exceptions to this ryle. Incroasing
e «with the esclusion of complicating ecauses, could he indicative of
ot e A slifferential blood eount should also oot be cunsidered an diag-
Bt evidouee of the peesence of a tumnr.  In cases of uncomplicated as-
bestozis, the blood sedimentation rate does net increase in ftself. HNoever-
Fhvless, it is often found to he significantly higher in group examinations
of 2 large nuahar of ashestosis patients. Thig 18 prabaiily due eo the faec
Thet Infecticus of rEhee bronchial system are mare often encountered i these
Loits. & Figher and increasing sedimentation race must always he ohe
serted and evatuated according to the standard clinical scandards,
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