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Asbestosis, the occupational disease of th2 asbestos worksrs,

-

cbviously occurs in countries and ciries wheras asbastos plants ware

(14

estzblished. Somewhat wmore and earliexr gnowledga on this specific
disezse became availéblalin England and in Azerica than ia our c0untr§.
Nevartheless, Marchand deménstratgd“an'asbes;os }ung as early zs 1906
to the German Pathology assohiatidn, ada;ttedly wichout diagﬁosing the.
condi:ion.b Eight vears later, Fzhr showad a second caée, thé wain
charactariscics of whiéh ware by then correccly defined.

In the course of the iast ten years, the discasa was thovouzhly -
studied, principally in England, America, zand Germanyr Va are acquainted
with more extensive.se?ial éxaminatioas perforzed heres and.in foraign
?ountrieg in asbestos workers. A case jointly observed by Begevr and |
Stroebe at Haznover in Germany resulted in significant progTess, since
Bager studied asbestosis thoroughly from the viewpoint of mimerzlogy.
This prompted corresponding studiss elsevhers as wall (Koppgnhoﬁéx,
Sundius).

Many years of exposure to zsbestos dust results clinically in
asthmatic complaints and 2 painful death follows, caused by dextral heart
paralysis. In a considerazble number of casas, as iz sili;osis, tbe
pathologic condition occurs jointly with lung tuberculosis (Egderc,
Wood), and casas are generally reported in which asbesrosis is cembinmed

with 2 lung carcinoma (%Wood, Gloyne, 1933).

The overall number of post-motriem=s is lcw; nowevar, their nuzber

|-
‘

increased quite rapidiy during racen:t rears. To ke bes:t of oy knouledge,

N

ninz cases ware subdbjectad ro aurensy and wera publishad 1z Ca2rzmany sc
t



(Marchand, Fanr, Loeschke, Strosbe~3eger, di Bizsi, Wedler, Beohme,
and two of ay own) (*).
Carcinoza cases ara occasionally mentioned in literature; hcwévér,

jou)

[

rely three publications from Americaa and England deal mora thorcughly

i

with the cancer pfoblem ia the 2sbesrosis lung. Some of thesa raéorts'
should be regardad with the caution always necessary at ﬁha stare, Qhen
2 causative corrélafién between tw; diseases is at issus. |

The far-reaching significance of the question for our imsurance”
svstem requiras a briaf discussion of these studies, bafore deSCribiﬁg o
cases which we observed. The bcohpilation of the six casés.and of
other incidentall} mentioned cancers in asbestosis czses is int;nded to
confirﬁ the contention that occppational cancer in aébestos vbrkars.does
exist,; ‘ ‘ i
Case 1. Lynch and Saith (Amer. J. Of Cancer, 24, 56 (1835)].

oved for 22 yzars as

r4

Lynczh refers to a workar, 57 years old, who was edp
2 weaver in a cotton spinning factory; this was follcwed Dy 21 years in
an asbestos plant. The X-ray taken shortly bafora his dezath caincides

exactly with Hornig's representation of our Case 5, with the differance
that the deep tumor shade is located in the right lung. The pcst—mortexm
ravealed lung fibrosis with numerous asbestcs fibecrs and asbastes cor-
puscles, as well as a cornified malignant squamous epitheliczz ia che
right aaterior loba.

The author classifies the tucor as a Schneedberg ling czncer type or
2s 2 type of cancer found in coal dust luags and cther pneuvzocenlosis

cases; nhe Finally comparas the samea with cancers in workers exposed to
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ninerals containing zarsaanic, in waich casas 2 causative corralation
betwaen the occupational disezsa and tha cancar can hardly bes qusastioned.
It is certainly true that thg fibrosis devéloped léng befére'che starc
qucarcinogeﬁesis in the lungs;'available information on cancer con-—
firms that the cancer is attributzble to chromic irritact effaccs; in'
tﬁis case to bronchial irritationm.

Case 2. Giﬁyne (Tubercle 1935, 5) repofts on a woman, 33 years»old,
who started to work with asbsstos 17 vears before her deacﬁ;'tha occgpa;
tion iasted for eight years. Accordingly, she had not.begn exposed to
'aébes:os for nine years prior to her death. The leng 2sbestosis éas of
mcderéce extent. The right superior lobe showad 2 §zali, walﬁué—sized‘
node, m;croséopicaliy diégnosed as a malignant #quamdus'epizhelicua;~
its ragificationg éx:en@ed to the lung apex énd,pieur;.A The n2oplasm
obvi;usly followed the bronchial ramificacioﬁs: Ciautvcells
were detarminable at the border of the neoplasm. |

Case 3. Gloyne (Tubercle 1935,5). The second casa descridad i
the same publication deals with a woman, 71 y=2ars old, with moderazely.'
severe asbestosis, ascites and left vein thrombosis. The left inferior
lung lobe showed a neoplasm with numerous necroses and caverns, allasgedly
similar to those demonstrated irn Lynch's cass (Case 1). A malignant
squamous epithelioma was microscopically verified ia thig cz2se as weall.

In his suzmary, Gloyne does not saem to be quite cartain concarning
the primary starting point, such as the bronchus, for example, despita

the fact that the cancer prolifarated zlong the bronchial ramifications;

sizultzneous carcinoganesis could have tzkzn o2lace at numerous sitas.
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In anothar case (Case 3), the tumor had obviously developad at the sice
whare thz asbestosis was in the most advanced stage. 1In boch casas,

the author was under the izpression :Hat th2 tuaor was nof larée encughv

to czuse death; neither did he feel that the ﬁatients asbesﬁcsis'uzs

sevzre anough to be acceptzBle 2s the only cause of‘dgath. .

Ee believes instaad'thgt'the two pathologic conditions had a joiﬁ: lethal
effect. . “ - ". .

Thé author raises the question concerning-a causative correlation;
but refuses to make any atﬁemptiin his.puSlicacion Co_answar'thé sags.’

Case 4. Egbert and Geigar [Amer. Rev. Tbe. 34, 143 (l§36)].- A
Hungarian male, 41 years old, werked uninterruptedly for 18 years zs ;‘
weaver in.an asbestos factory. A pneumdnia wﬁich persistad . for eight défs
was followad by.COughing and shortness of breath. The séni:;ry coﬁdi—;>
tion§ in the factory where he workaed were improvaed to some extznt only
two years prior t6 his4&e#th. He died within eight months with the“.
symptoms of left superior lobe cancer of ﬁhe lung. In this case, broncaizl-
carcinoma m;castases wara found in various orgzams, in addition:co as$es:osis;
aden;catninoma was microscopically diagnosad. TIne authors §élieve thar

asbestos possibly causak: the lung carcinomas.

Wichin brief intervals, two cases were undar observatica in our

Institute; both patients were workers wich asbestosis and luaz carcincmas.

Case 5. Our own findings. A woman, 35 years old, worked for a
total period of exactly seven yaars, from har 17th to har 28th year of

ife, in an asbestos factory, with an interruption lastieg for 1-1/2

-+

years. Tnis inecluded two years in the asbesivs cardroom; tha Test ol

the timz was sgent in thne spinain

i



apova period, she never returnad to ths factory; har domiczla was 2
considsrable distancz from the plantz.

Her father's death was ;aused by cancer of the eso;ﬁagus; ﬁet
wother died aftar a miscarriage. Eer brot@er and sisters ware in good
nealth, with one exception: 2 sis:er'wagaffected by :ubarculosis;.
Five bréthers ﬁigd in thes war; two died ia infanecy. The patien:.;as
'affacﬁed by ;hildhood diseasas'onlf. "Afcter three misczrrizzes, her
marriage remained without issua. ThevWasseraann blood rcest was mega-
tive. While empioyed, the patient had 2 bronchizl catarrh, but mever |

» . B
" asked for sick leave. Four to five years beforz ner death, she started '
to cough aﬁé shortness of breath developed later; this vas'aspeéially {
severa in the spring and the fall. Toaree quarters of a ye?r pxior to
hex death; she received medical attention; subfebrile teaéera;ﬁres, -
pleu;ici; grating (scunds) and sluggishness of the sinisﬁrﬁl résﬁira-

ticn was found. The X-ray taken at that tims revealed a curiocus shadow

in the left inferior lung regzion, extending in the shzpe of 2 wadge frowm

the hilus to the back. While hosoitalized (see Konig's report on this

1

M_—
case), the previous dizgmosis cf ctubarculosiswas correctad and asbastosis

was diagnosed inst2ad. The large , by then extrexzly dark shadow in the -
region of the left infezisr lobe led to thz assumption thaz 2 tumor,
origing:ing from che asbhesrosis, had devaloped.

The cadaver was pale znd showad poor nutritiomzl comdition. The
lungs as well aé the superior abdcminal crgans shewad cozlescent sur-
faces. The lungs werz2 inflated; cthe section surfoces wera :addish-bro%n,

szooth and £illsad wich a fozming fluid containing large quaniities of
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bricl-rad, rough wa2bbing. The leai:

12

nferior losa was wery hard,

brick-red or white, a wzlnut-sized cavara with jagged bordar extendad

v

irom the primcipal bronchu; and was obviocusly conmacted with tha lan-
ter. kelatizgd vessals and bronchi infiltrated tha caverm, recalling
the pattern of 2 buitress system.

The more ramota aféa surrounding ;he cavern was rough; the pleura abowe

tha szzma showad nodular thickeaning to 10 mm; the section surface was

.

dry, particioned into fields and white (sae Tigure 1).

Figure 1. TLeft lung, in Case 5 (my post-zorten report, page 1247/37).
Malignant squanous epithelioma of the left inferior lobe
and pleura, with centrzl decomposition cavern. Lumg
asbestosis. S L

~

.- F S
3 — . »
: Q .‘f' T “:".:\
g l"‘ - \\\ ~.‘_0.‘ -, -
3 RN .r-:. \;.. . 3 < et
. - - WIS Al >
3 ¢ - *% .
< N I 4 \”r: T ’ LY -
- - ERCIRANY .
= R 40 . A
4 s}"\"’ia\';“'o"" O.L"’"" o5
4 “ < \1’ » }-f.' "\
:, SN, ¥ e e
v :' s NSRS *5\‘\ % . . '&
- LT et i S AR U N .
. ot e, Sele W o= L
- F N o I AL A e IR Ve I
- . v - % F A - »
! A
. ! R P R NV R S S 4
3 . - o o7 "'"; a«‘,' :l s, e R
R 2 g R
. ¥ UL aPd RS e o =
. { se - ‘f.'.;/ ‘..\.’ N AR t
-3 Y -, ) . d 2 = "’. \:.';
4 » L AR Y 7 f e PO IS
. O Al AN | A T L R
N s, N2 o RN
3 TS e /. - e S eyt 2
I \ DALIMPU ey P AR L 3
i R Z8 R ey e AN,

3 y S :.(,_?t; N &"X ';)‘-‘ 3 \'~..s ._:-:.:-;, 3
3 YRR A TR {
N At LIPS A
1 A NG s, T
3 DO P L "J\'-' N YR - T
1 “ ;.j PARE | R A chr i) Y
r kN %37 e T l .. \\}':_-. ~f -
o 1 s 24 . LI B A 7 - r

3 VL marwer s fee gt NI T

¢ e STANT, . PR SNSRI

] W frm e nlyy S i e S
. R A A T : ¢ -

3 Yo e N F T et AR

¥ . el 7 U Ta. - >

y Vs . ’J ) - A \1

4 \.’/fv .{X e~ 1}

. i1 S50 ol Yyl

> 2

x. t 22N z ;T F

E.— ’ wE

| ; S i

;.

Lo




Matastases were detacted in the kidneys, partially im the shanzs of
full nodes, partially in the shape of a2 rough, white network.

~ The cancer-frea sections of the lung showad :hg %nown asbestosis
pattern under the microscope. It should‘be poiatad out in this coﬁ-
text that the cornificztions caused by asbestosis were partizlly quita
significant, much in excess of the ‘condition defined as giffusa lung
f£idbrosis, aslknownpip cases of lung Fonéestion. .The large nuzber 65
giant cells surrouﬁding the asbestos coréusclaé wés espacially note—~’
worthyahalso as compared with the avaiiable datz on cases raportad by‘
Fzhr, di Biasi, Loeschke and Stroeba-Beger. The tupov itself was z
cornified, palignant squanous epithelioma; ;:s epithelial cones and
stroma contaiﬁed entire bunches of asbestos fibexrs and asbes:os\co:—
puscles (Figure 2). The metastases showed the samé scructura; bur wich-
out asbestos.

Figure 2. Left lung ip Case 5 (my post-morten report, page 124
Malignant squamous epitheliomz with asbesnos corpuscles.-
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Czse 5. Male, 535 years old. Hs was emplevad from

(9}

1is

-

43rd year of life in che workshop of an zsbestos factery, whara the
substance was preparad for spinning. Ha worked there for saven Years:
eight months of unsmployment followad, during which he was ill wigh
pneunonia. He was then acﬁive in 2 wool laundry ﬁp to four ﬁoa:hs bafora
he diad. The patient was enliste& for milita;y duty and garved during
the three war yeérs only. Previous diseases: diphtheria, scarlas faver
and malaria. His weight nevar exceeded 65 kg. He complained 2bout dry-
ness in the throat, which had persiscted sinée approxdmately 1918. He
was later treated for a bronchial catafrh and acidosis. Cousiderable
waigﬁt loss occurred three months bafore de;th; and hisAspu:um.bas
‘bloody. Tuberculosis was suspected; The patient discontinuved his work
four montﬁs before ﬁe died. Shﬁrtness of breath and‘coughiﬂg persisééé; )
The féépiraﬁiou showed sinistral sluggishness. Breathing was subdued

and weaker in that region. The sputul contained m2ssas of asbestos

corpuscles. : "’ tF i
- oo ;.\; t e
Figure 3. ja , & <.
' ’ k2 '.-‘,"
X-ray, Casa 6 (2 months before = - 2
death). Deep shading cof the left ST \
inferior region. o 1
’ N S . T
- * = 2 l
£ R T
}:/9_ 2 be
/ Te
] -},.""‘
v). .". .' )
> T ,
g B
L e
> e
)

e

v
>
‘
N
Ny
.
A}
.~
Vet et e o 4

-’



.
.

.~

The X-ray showed a de2p shada in the left iaferior lode ©

1]

3ion

(Figure 3). The attending physicians, Drs. Schulte znd Raichealc

(Hannover) diagnosed--on the bzsis of chese symptoms-—lung.a2sbestosis

and carcinoma in the left inferior lobe, with m2tastasis into the
- ’ -

diaphragm, resulting from the radiclogically datarminzble marrowing

of the esophagus. The post-mortem revealed significant adhesions

in the lung, with expandad alveoli and 2 finely articulated, steel-

gray, rough pattera.’ The color of the section surface frod the. res:

of the zra2a was reddish-browm. A dotted black and white tuzor was

detected in the region of the inferior lobe; the tiu=or had infiltrated

nearby organs such as: the pericardium, the left chazmdber of the heare,

the diaphragm, the peritoneun in the l2ft superior abdominal area, the

retroperitoneal tissues in the rear of the spleen, the lymph node group

at thét‘locaiion, the inferior thoracic zand suparior lumbar sectors of

the spinal column (Figure %4). A walnuc-sized dacomposition cavern with

inflarmed borders was found ia the canter of the cuzmor, forzing an extan-

sion of the primary bronchus.

Figure &.

Left lung, Case 6 (Post-mortaam
report, page 1335/37). Malignan:
sguzzous epithelioma of the left
infarior lobe znd of the pleura,
with central decomposition cavara.
Lung asbestosis.
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Tigure 3. Atypical broamchial =pithelium growzh from the righ:
anterior lobe in Casa 6. (Post-zcrtam report, page

1335/37).
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" The mieroscopic eﬁaminatiop ﬁf cancer-free sections showed
asba;cpsis; irs severity and ex:egt was comparable to fiﬁdings in
c2ses when the lathal outcome was not 2 saquela of complication.
The left inferior lobe coﬁtained a significan:ly d2composed, coruni-~
fie&, malignant squamous epithelioma, in which asbestes fibers acnd
asbestos corpﬁscles were determinable. The right anterior lobe

showed an area with conrsidarable hardening (Figure 3). The =micro-

which infileraced delimited area2s in the form of a true 2arcincza.
The marcrophage and giant cell couant in the lungs, within the area
of the cornificacions and in the alveolar spaczs, was as high =z
in Case 5.
We compiled the cited cases zs wall as those os3served by us,

dizgnosed as asbestosis ané carcinemz casas, on the followlng tadbla
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As the datz show, lung cancer occurred in nuserous cesas joincly
wich asbastosis. .This could be accidantal (Gloyme, ¥ood). Howevar
the six casa2s subjacted to intansive observation show sevaral idaantical

-
-

stics. Accordingly, a cause-efiact correlation is presu=mablw

0
o
1]
H
Y]
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rt
®
H
e

presant batween the asbestosis lung and the occupational dis=ase in

questioa.

The small number of casess is explainad as follows: the number of
workars exposéd to.the risk in asbestos pl;nts ;s significantly lowar -
rhan the overallhnumger of persoas active in such élants. ?of exzzple:
tha astimatéd avzber of persons exposa& to the asdbestos risk in Ggrmany.
merely 2mounts to 2 few‘thousand. Eoréo&ar,.the werk force includsas
numerous women who, jointly with som2 men, are frquently exploysd by -
the plapts for é brief period only. Accoréding to Briﬁish,'Ama:ican, énd
German-authors, noticeable symptoms or objective signs of dust inhalacion
bec&me evident after severzl years of exposure. Therafore, no large
nuzber of case histories related te our proolen was available.

Also, atten:ion focgsed on the occupational hazard of zbestosis
only-a short whilé age. The bulk of scientific studies complatad in
Ingland originates from the years 1327/29 (see Litaractura). Apart frem
the ezrlier work of Marchand (1306) and Fahr (1914}, lung astastosis was
zore thoroughly discussed in Germany starzing frem 1$31/32 oaly; the sana

applies to America. Our Tzble definitely shows that cthe pudlicacioas
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ali wi ou 1 in particular origioaze Lror
dezling with our problem P 1 iginat2 £ro
yaars. As 2 matter of course, the dacisive evaluation of 2 new patio-

ariscics of the diszasza

(]

(&}

logic patterm is undertakan when the basic charzc

at issue are alrezdy kaowm.
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Since tha available stacistical materizl is limited, the cuss

1

V]
n.
(5
w
U
[
n
[
It

[=%a1

whather tha cancer of a2sbestos workers is aa occupatiocn
ba settled merely on the basis of cases with lethal outcome. Ia Ger-
many, 12 post-mortems, including two cases of cancer, were parformad,
i.e., 172 of :ﬁe ceses showed cancer. In thres caszs, the post—morten
took place at Hannover; two showad cancer. The prognesis of 2aother
patient (the fourth case) is unfgvérable. The latter is iiaétad by

.

occupational disease specialists; it is believed that no carcinomz is

prasent. Accordingly, carcinomas were found in 50Z of the caseas.
The numbar of cases subjected to post-mortems im Germaay is prcbzbly

much higher; many of them were not reported. o survey of the 100 ~ases

observed by Wood in England is available. In 30Z of the lattar zsbestosis

comblned wzth tuberculosis, was diaonosed the diagnosis of 17 cases has

not yat beasn confirmed; in the remzining 53 cases, lung‘asbestosis was
definitely diagnosed.  Twelve patients died, two of tham had lung cancer
and one had "a few deposits of growgh.in the pleurz.” Disregar&ing the
last—men:ione&, questionablg casé, wo out of f:elve zsbestosis pztients,
i.=., 17%, had‘cance:. The small nuaber of caancer casas should not be
used as an argﬁmen: against a causative correlation; it corraspomds to
the present status of the problem's sciencifi study. The parceatages

rioned by me, calculated according to 2 szall nuzber o
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claim to represent the actuzl percentage; thay ara, naverinelass, defi-
nitely useful for the further study of the proble=m at issue.
We trust that eforts made by factories and octuparticnzl disease

spacialists to improva sanitary conditionms in plancs will pravexc any

caseas dar observaticn oy elizminezing the risk dexon-—
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The néxc onection raisad agains; the cause-effect corralzticn is
the generally large number of lung carcinoma cases, and, ia particular,
its incidence in those of tha 50 to 70 age groups. ' Tha fabla indicaces
in this context that ome-hzlf of the cancer partisnts éere younzg; two
ware 33 years old znd one man was.él years old. The fact that a resular
period of 15 to 21 years passéd in 21l cancer cases froz the sta?: of
asbestos work until death occurrediis even ﬁore‘significén: thzn the
high incidénce of cancer in young patients. The average duratiom of
the period is lé years—a fact which is correct in half of the cases.

The oldest patient in the series survived for the briefest peried, i.e.,

for 15 years. BRowever, older workers becane exéose& to asbestos m#éh
later in life. Therefore, tge age when an old patient dies does mot
indicate a specific age—related.susceptibility to cancer; imstead, it -
seemézﬁo Se:a function of carcinogenesis in asbéstosis cases. Four out
of six cancer patients were exposed to asbestos éus:.during part of said
period and only in its ihitial stage. Thay had inhaled asbestes iato
their lungs; carcinogenesis Qas not inhibited by che fact that these par—
sons later avoided exposure Lo duéc inhzlacion. The periods of work
lasted for at least seven to eight ysars; a woman, 71 vears ald, warked

for 1-1/2 years only. She, nevertheless, devealcped sevare asbestosis.

Tne investigation of the sputum wnile the patient was alive as well as’

|
L3

the anatomic examination of the lung definitely proved cthat leaving the
plznt does not mean that zsbestos is eliminated from the lung; nor doas
it prevent the devalopment of lung fibrosis and cardiac wmuscle hyper—

dlasia wich corresponding, even if possibly tolarzble, symptoms. TIae
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above pathologic pattern strikingly recalls cthe developzant of ewperi-
mental tar cancer: as known, the period following th2 discontizuarcioen
of cutaneous tar applicaticn can no longer prevent the devalopmant of
che‘carcino:a.

We, therefore, baliave that the smzll number of findiangs is azmply
compensated by the fegnlarity of the phencmena ravealed by thaa. TInda—
pendaatly froa tha pacient's age, eancer occurs in young persoas wich
lung asbastosis after approximately 18 years, whenever the patiant in
question workad in asbastos dust for several years.

A comparison of the cases reveals additiomal coincidences. Tne
cancer localized in the lung is definicaiy a so—-called primary &2ncer.
Moreover, 2 malignant squamous epithelioma was found in 5/6 of the casas,

:, and in 5/6 ofggég_gggg§_said_43$cinnaa.sé§ localized in the infarioé -
_(A | lobe. *Aé knovm, lung cancer usually develops in the broqchial mucous

\—.’ -
membranes as adenoczarcinoma or a2 seall-cell, rarher indifferent tumor.

From the viewpoint of incidence, tha ma2lignant squacous
apichelioma shows the third highest incidence.

In wmost cases, the r22l causes of luag cz2zcinomas are unknown.
Howaver, scars and bronchiectasis neoplasms could be precursors of lung
carcinomas. In such cz2ses, a slow rastructuring of the lung tissuas ig
believed to precede carcinogenesis, since numarous cancers develop z:z the
sites whara prolonged tissue regeneration took place. Gloyne defines
tha cancers dizgnosed by him z2s small; he contends that vitzl tissues
were never excessively invelved. Ha is, naverthzless, unable to excluca

the possibilicy cthat lung tuzmors couid ba of mulzipls crigin. & comiirzad
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primary adenocarcinoma was presant only in the case repcried by Egbar:

, ) and Geiger. As cthe figures show, it is maialy localizad in the bron-—
ctus, in the shape of a rouand que. Cn the other hand, Lynch zad Saircha
diagnose& the tusor detectad by thém at first as a casa of
tuberculosis. We bélieve to hazve det2cted the spallest tuzor in the
right znterior lobe of ocur Case 2. The caacerous bronchial epithelium
growth in the non—corniéied'laygts‘bf the epithelial cells (Figure S)
showad 2 regular devglopmenn patiern wichin-a larger area,‘and Qas con~"
nectaed with bronchiai epitheliuz ramificazions, also kaown :o‘occur in
case# of lung necrosis. Ve, :herefore,‘believe that the multiple,

. metaplastic squamous epicﬁelioma of the bronchizl system is chafzc:er—
istic for.asbeszosis; znother known form, ché adenocarcinoma, occurs in

‘) : exceptional cases oaly and, :hereforé, confirms the rula. FTindings and

dlagnosms ‘are similar in case of camecer ormgb1at1no froa cirrhosis of

/ — - —

the livar, a phanomenon which is no longar doutted by aayone.

/
<

-~ oaw

e e —

The objection could be voiced in this context that tissue restruc-~

turing in the lung is by nc means sufficiert for cancer etlo1c°,, since
it would presumadbly rgsalt in 2 much highsr lungz cancer incidence, for
example: in cases of"silicosis or tuberculosis. It seazms, theraiore,
that lung asbestesis has specilic ;haracceris:ics. In our opinion, such
characteristics ara, in fact, present.

Tuberculosis and silicosis show 2 ce*ta_n sizilzricy, due o the
restructuring of the lung which occurs in these disaases. Finally, the
lung tissues are substituted by 2 cell-rich and lace:r connectivg rissua—

rich scar in both diseases. These codificaszicas involve massive agcumu—

)
M
('I

lazions o

&

ubercle bacilli or minerzl dust particles 2zt cerTain lcocations.
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it is correct to assuma that these accumulztions of particlss occur
through the lymphacic systen. Accordingly, practiczlly intact tig-

sues, besides decomposing sectors, are found in silicosis and tubar~

culosis.
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tions in asbestosis

cases were initially defined as diffuse figrosis. .Odr own findings in
asbestosis cases coincide with the zbove. We fully agree with 4i Baisi
who states that la;ger scars in asbestosis ar2 not unusuzal; they were
prasent in our casas as wall. The diffuse {ibrosis of the Iung in
asbestosis is not simi.fl.ar to the regular fibrosis. in the congasted lung.
The term "diffuse fibrosis™ is probzbly zccz=ptzble because the nﬁdules
and nodes characteristic for comzon fibrosis ares not proseat iz zsbes-—~

tosis cases. Thasa nodules have a fibrous, concentrically formed

.

nucleus; frequantly more recent granulation tissues adhere concearri-

cz2lly ro cthe saz2. The scars in asbestosis, on the ocher hand, ara

.

trizngular; all comsisc of fiZsrs and celis.
Dua to the shape znd size of the asbescos Sibers, accumelations of

-

ih2 szm2 occur in asbestosis as w2ll. COaly =inoc guaniiiizs raaech che



" lymsh nodes of ths mediascinuzm. Our caraful invascizasions rewvealad
no ashbastos corpusclas or fidbars, exée-c in the l'egh noda gToudSs.
Accordingly, the inhaled asbestos needles were distributed ia the
antire organism through the lymphatic syé:en. Tha abgva becoses.even 
more obvious wihen not only the asbestos corpusclas, dbut zlso the

large quanticies of asbestos fibers are takem into considaration.

The diffuse distribution of thes asbestos fibers, therefore, pra~
supposas 2 likewise diffuse, chronic irritacion, which crlgoers tha .
érolifera:ion of the lung tissues. According to Beger's znvesclvah-oﬁs
a2t Hannover, a silicate is allegedly,aﬁ issgg here which is ralezsed
when the ashestos fibers szre dissolved. The morphologue  di Biasi alopts
the idea, at least insofar as the pointed asbastcs fibers cause mechani-
cal irritarion. Morphologically, the f1ber~r1cn connechve tissu .pro-

liferates; a series of cesllular elements is involved as well, such as

the formation of foreign body giant cells, as well as cell proliferacions

-

directly attributable to the asbestos fibers and asbestos corpuscles.

The histologic preparztiocns in our two cases seem O indicate espaczally
extensive prolifera:ions of such giant cells, daterminable in the entire
lung. Macropnage groups and other granulations ware p'eaenh jointly wich
the giant cells in the arza of the cornificaticn. Ly=mphocytas and plascza
‘cell ipfiltracions ware likewise present.

Accordingly, asbestosis goes nand inr hand with growth and ;es::ﬁc—
turing phenomena, regularily distri buted over rhe enzire lung. 7This
growth sctimulus persists——as evidenc from the abova ctatistical evalua-~
tions-—-even when asbestos dusc is no longer inzroduced, dus2 to a work

assignmenc chan



" Under such preconditions, 2'dif§use caficerous gro§:$ could ba aimpas
Ia our case,.in Czse 1 (Lynch and Saith) and in Cazsz2 3 (Cloyme), which
show similarities according to the figures and descriptioas, the growech o
the ﬁalignant squazious epithelioéz is. aacroscopically ouch Zore eniform in.al
directions, in particular wicthin the plaura, than the growth of 2 nodular

-

bronchial carcincma, a representative of which is listed on our Table
: 3

_2s well. Therefore, the diffuse growth stimulus involving the entire

lung in asbestosis results in a2 subsequent diffuse proliferation of the

carcinoma. . According to other opinions, the malignant squazmous lung

epithelioma originates directly from the alveolar epithelium. -The fol-

lowing dues;ion will be discussad later: how far does the growih poteﬁtial

-

of the covering bronchial epithelium approxixzate. the-growth of the. -

. seirrhous organs in the alveclar epithelium during proliferation? If _

ve a&é;c'ﬁhe.aforamention linevof :houghﬁ, the conclusion is reached
that 2n izmmediate link éxists betwsen the carcinoma and the alveclar .
epithalia, proliferating in the form or macrophages =2nd giant cells.
No additional conclusions can be reacheé on the basis of tha dizgnbsé»
with modern morphclogic methods im favor or a cause-2£fa2ct corralation
between asbéstos and cancer.

No complete soluction of the caancar problem can —esult from the firs:
report on a2n occupational ecazancer; the raport sarves only as another
exanmple. We can merely stipulate that no incoasistency exisis petwaen

these findings and the laws of carcinogenssis, as known tod2y. Tindings

"

in cases of similar occupationzl cancars azree with our resulis.

Malignant squamcus epitheliomas .zra quite fraquantly detacted Ina sugh
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The occup

I

cionzl d

1]

canzers as well, seas2 at issu2 Is statistically
far more izportant thzn othetr conicsis cases, dua to the high inci-
dence of death causad by lung cancer. Tais proﬁpts us to conclude
that the CHEMICAL nature of the minerzls is the most sigmificans and
decisiva factor in lung cancer. The eifect of zrsenic and radio-
zetivity ia minsrals was considered earlier as =2 contiibuting factor
in such cases. The possibility exists that asbestcs likewiéa contains
so-called caf;inogenic stbstances. )

We suznmarize below the results of our investigations, obtzined on
the basis of our statistical data: |

In lung asbestosis, cancer develops ragardless of zge, i.e., in

young persons as well, after approximately 18 years, affecting workers.

vho were exposed to asbestos dust for several years. In the cases knowm

so féf, the cancer was detected im most patients (5/6 of all cases) in
the inferior lung lobe; it was dizgnosed as a malignant squamous.eéi-
:helioﬁa with cornificarion. Lungs exposad for z2n years to the irritant
effect of asbestos fiﬁers show the morphologic symptoms of a grc%th
sciﬁnlus, in the form of diffuse fibrosis, with dasguazative alveoclarx

epithelium and with fereign body cells around the asbestos corpuscles.

Tne zbove restructuring of the lung tissve provides s pathogeanarically

‘wa2ll-known basis for cancer. It is not known so far wvhich proparties

s

of asbestos are responsible in final analysis for the development of the
naoplasa.

Evidence that a cancer of this type could actually exist accerding

I3l

to facts known todzy is not the principal reszcmdition for including tha



cancer in quastion zmont the occupational diszzses of asbestos uérke:s;
inst2zd, evidence is nseded to sho% that the incidence of the cancer in
its characteristic form is sufficiently hiéh to warranc its gualifica—
tion as such. I would have concluded that a cause—eiffect corralacion
Dustc be presént here, even if I had been the only observer; with refer-
enca to earlier finéings, I am ablg to gonfira that wa are indead facing

an occupational cancer which affects asbestos workers.
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Ansesthetized cats were given .intrs-
tracheal insyffistions of fine bismuth car-
bonate, biamuth subnitrate and lead giass
powders by means of & powder blower in-
serted through a broachoscope. Fluoro-
scopy and roentgenograms demonstrated
that in the dry state these radio-opaque
minerals were not carried into the terminal
air spaces but remained adherent to the
walls of broachi lined with ciliated epithe
lium, The process of removal could be
readily foilowed. The column of dust on
the mucosal surface moved upward with &
spiral motion. Neutral bismuth carbonate
was usually completely eliminated in | to
4 days, the acid subnitrate was excreted
slightly move rapidly and the lead glass had
disappeared in from 7 hrs. to 3 days. The
reaction of the mineral did gut affect the
rate of elimination, s result at variance
with those of other observers. If the par-
ticlos wers suspended in fluid either saline
or thin syrup, they were carried into the
terminal alveoli from which thay were
slowly excreted by the broachial route ovar
periods of weeks. No evideace of drainage
to lymph nodes could be discovered. The
suthors suggest that inbalation of dust ia
the dry state might be less dangerous than
if ié were moist. The presence of sufBcient
amounts of water might permit the mineral
particles to penetrate beyond the protec-
tive ciliary epithelium and allow gradual
sccumulation in the lungs.—~L. . Gardner,

OCCUPATIONAL CANCER IN ASBESTOS WORK-
sns. M. Novdmonn, Zlchr. . Krebse.

Jorach., vol, 47, pp. $88-208 (1938). ;

The author reports oa 2 cases of lung
cancer of which he made the pathological-
anatomical examination. He reporta like-
wise oo the clinical aspects of Hornig's
case (see following abetract) aad on s 58
yr. old man who had worked in asbestos
from his 38th to 43rd years. Autopsy
showed asbestosis and in the left upper lobe
s markedly necrotic, cornified squamous
celled epithelioma. The suthor mentions
4 additional cases of cancer with asbestosis
i the literature and one must agree with
him that, in view of the small number
obeerved and the very few cases of asbesto-
sis sutopaied (12 cases in Germany), the

number of cancers found is & very high oae.
Of these 6 cases, the site of the cancerin §
canes was the lower lobes, in five there was
8 squamous-celled epitbslioma. Three of
the victims were less than 43 yre. old; in
all, work with ssbestos had begun 13-l
yrs. befors. After all, the author sesms
quite right in seeing a causal relation be-
(ween asbestosis aad lung cancer.—L.
Telaky.

CLINICAL CONSIDERATIONS ON TRE QUESTION
INDUSTRIAL CANCER OF ASSBSTOS
woakzas. F. Hornig. Zischr. f. Krebs-

Jorsch,, vol. 47, pp. 281-287 (1938).

A 38 year old woman who worked in a3
asbestos factory from 1919-1928 fell ill of
ssbestosis; in 1937 & sharply defined shadow
was seen roentgenclogically in tha ypper leit
lobe. This shadow was covsidered by the
author to be a earcinoma and in the decision
on the case, & causal reiation betwesn the
presance of asbestosis and the development
of carcinoms was accepted. Confirmatics
at autopsy of tha diagnosis of lung car-
cizoma is presented in s paper by Nordman
(preceding abetract).—L. Telsky.

EXZPERIMENTAL INVESTIOATION OF TES
SCENEESERG LUNG CANCER QUESTION.
H. R. Déhnart. Zischr. f. Krebaforsoh.,
vel. 47, pp. 200239 (1538).

Ina very exact manner, with regazd to the
pertinent literature, and with careful coa-
sideration of sll factors, the author reports
on the tumors found in mice kept in the
Schneeberg mines. In the experimeat ware
48 aaimals of whom 28 died. Of these, 2
were given carsful pathological and sss-
tomical examinstion; the other two were
sent to snother Instituta for examination
ol their radicactivity. In 7 aaimals,
tumars were found; in two of them, multiple
tumorsin various organs. Since the experi-
meatal spimals came from simost tumors
free atock, the sumber of tumors found is s
high one. In two cases thers wers Twe
spithelial lung tumors, in two, ulcars of the
maediastinum, in the other 3 cases thers were
tumor-like, mors or less generalised changes
of the lymphatic system. After careful
consideration, the suthor blames the e
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