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_ (Eingegangen am 20. Marz 1943.) Aa.

In den letzten 12—15 Jahren ist im deutschen und auslandischen
Schirifttum eine 50 umfangreiche Erfahrung iiber die Asbestose nicder-
gelegt worden, daB wir die Gefihrdung der Asbestarbeiter und das
klinische Krankheitsbild ibrer Berufskrankheit sowis deren YVerlauf
weitgehend kennen. Timmerhin stehen beziiglich ijhrer Pathogenese
noch ¢ine Reibe von Fragen offen. die vor allem von tierexperimenteller
und chemisch.physikalischer Bearbeitung her weitere  Aufklarungen
erwarten lassen. Auf weniger breiter und gesicherter Grundlage sind
dazegen unserce Kenntnisse von ihren Komplikationen wund Begleit.
krankheiten aufgebaut. Hier konnte in jlingster Zeit vom Verfasser

dieser Koniose gelicfert werden. Ebenso aufschluBlreich wie wichtiy ist
“die Frage nach den Beziehungen zum Lungenkrebs, auf dessen Haufung -~
bei Ashestose in den letzten Jahren wiederholt aufmerksam gemacht
wurde. Das Interesse hieran liegt nicht nur auf sozialmedizinischem
und versicherungsrechtlichem Gebiet, sondern greift dariiber weit ins
Allgemeinmedizinische hinaus, weil damit ¢in neues Beispiel einer exo.
genen Krebsentstchung beigebracht werden wiirde. Die Zabl der hierher
gehérenden Beobachtungen ist zwar absolut gesehen klein, aber doch
im Verhaltnis zu der Seltenheit dicses Leidens so beaghtlich, daB eine
zusammenfassende Darstellung erlaubt crscheint. Sie ist auch deswegen
erwiinscht, weil bisher von klinischer Scite ¢ine solche Arbeit im Schrift.
tum iiberhaupt noch nicht vorliegt,

Wir schicken zunichst eine Wiedergabe der. bisher bekannt gewor-
denen Beobachtungen von Lungenkrebs bei Asbestose im Weltschrifttum
voraus, schlieBen dann die neuesten Erfahrungen hierzu an und be.
leuchten die Besonderheiten dieses Krankheitsbildes sowie dessen klini-
sche Diagnostik.

Die erste Erwdhnung einer Krebsgeschwulst in der Asbeststauvblunge treffen
wir 1933 bei Gloyne in einer Arbeit. die sich mit der pathologischen Anatomie
und Histologie der Asbestose beschiftigt. Er spricht dort von Komplikationen der
Asbestose. die in ursdchlichem Zusammenhang mit ihr steben sollen (eitrige Bron.
chitis, Bronchepneumunie, Tuberkulose, Emphysem, Bronchiektasen) und von
Begleitkrankheiten, die nach dem damasligen Stande des Wissens nichts mit der
Staubeinwirkung zu tun hatten. Unter den lvtzteren erwithint er eine Beobachtung.
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Uber den Lungenkrebs bei' Asbestose. ! 191 -
ProzeB anmutete, aber als Tumor erkafint werden konnte, weil Metastasen im -
Becken und der Wirbelsiule vorhanden waren. Bei der Sektion wurde neben der _

Asbestoee ein 5 : 5 : 4 cm messender acindser Krebs im linken Lungenunterlappen
festgestellt, der in den Lungen, den linksseitigen Hilus- und Aortendriisen, in der
rechten Nehenniere. der Bauchunuskulatur, dem Becken, der Wirbelsaule und dem
Se-hadel Metastasen gesetzt hatte. Den Ausgangspunkt der Geschwulst bildete . ..
vin groier Nebenast des linken Unterlappenbronchus. Ein atiologischer Zusammen. . -

. hang.zwischen beiden Erkrankungen schien ibnen sebr naheliegend: ,,That the

irritating effects of the inhaled asbestos particles may in this case have been a
significant factor concerned in the developement of the primary lung.cancer seems
sufficiently plausible to be worthy of consideration."

tiloyne konnte 1936 zu seinen 3 Beobachtungen eine weitere hinzufiigen. Er
iand ein entdifferenziertes Carcinom des linken Unterlappens bei einer Asbestose,
dearen Triger 59 Jahre alt war und 21 Jahre im Asbestberuf gearbeitet hatte.

193% wmachte Sparks ohne nihere Einzelheiten die Mitteilung, daB Gloyne
bei seinen Sektionen 6 Falle von Lungenkrebs bei Asbestose angetroffen habe.
Raader crfohr brieflich von Gloyne, daB sich diese 8 Krebse auf 50 Autopsien
hezigen. o

Nordmann erweiterte im gleichen Jahr unsere Kenntnisse um 2 neue Krebs-
falle bei Asbestose, die er kurz hintereinander in Hannover sezieren konnte. Die
erste Patientin war 35 Jahre alt. Sie hatte von jhrem 17.—26. Lebensjahr, genau
7 Jahre, in der Krempelej, Spinnerei und Weberei einer Asbestfabrik gearbeitet.
+—5 Jalire vor dem Tode bekam sie Husten und Atemnot. ¥/, Jahr vor dem Tode
irat sie unter dem Verdacht einer Tuberkulose in arztliche Behandlung. Horniyg
stellte die Wahracheinlichkeitadiagnose auf Krebs im linken Unterlappen bei aus-
gepragter Asbestose. weil klinisch die Zeichen einer Atelektase bestanden und
tomographisch der Hauptbronchus verlegt war. Anatomisch handelte es sich um
¢in verhornendes Plattenepithelearcinom mit walnuBgrofer Zerfallshéhle, die An-
sebhuB an den Unterlappenbronchus hatte, Plenraverscbwiclung und Metastasen
in Leber und Nieren, )

Die zweite Beobachtung betraf einen 83jahrigen Mann, der vom 36. bis
43. Lelbensjahr in der Vorbereitung einer Asbestfabrik 7 Jahre tatig gewesen war.
13 Monate vor seinem Tode magerte er stark ab und bekam blutigen Auswurf. Er
stand anfangs unter dem Verdacht einer Tuberkulose. Uber der linken Lunge unten
fand sich Dampfung und abgeschwachtes Atmen. Rontgenologisch war das linke
Unterfeld verschattet. Die bebandelnden Arzte diagnostizierten eine Asbestose
mit Lungenkrebs. Die Sektion bestatigtc dies. \Der Krebs war im linken Unter-
lappen in Zusammenhang mit dem Hauptbronchus auf WalnuBgroSe zerfallen und
hatte Beziebungen zum Herzheutel, der linken Kammerwand, dem Zwerchfell,
dem Peritoneum des linken Oberbauches, dem retroperitonealen Gewebe binter der
Milz, den dortigen Lymphknoten und der unteren Brust- und oberen Lenden-
wirbelsdule. Histologisch handelte es sich wieder um ein verhornendes Platten.
epithelcarcinom. Auch im rechten Lungenunterlappen fand sich ein beginnendes
Bronchialcarcinon. .

Nordmann echloB an diese Beobachtungen eine eingehende Wirdigung der
Gesichtspunkte an. die ihm einen Berufskrebs zu beweisen schienen. Er sprach
als erster klar von einem Berufskrebs der Asbestarbeiter.

1939 machte Wedler auf eine weitere Beobachtung in Deutschland aufmerksam,
Jdie von Bohne stammte, aber nicht mitgeteilt worden war. Der 58jahrige Mann
hatte von 1023—1935 10 Jahre zum Teil als Meister in einer Asbestfabrik gearbeitet.
Wenige Jahre nach der Staubexposition bekam er schon Beschwerden von seiten
der Atmungsorgene. 1928 war ¢r 2 Monatc verechickt, Spater machve cr ofter
Heilstattenkuren, ohne daB Tuberkelhacillen bei ihm gefunden wurden. Wegen

o
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Uber den Lungenkrebs bei Asbestose. 193

Im Peritoneum bestand eine avsgedehnte Tumoraussast, mit Ascites. Der linke
Pleuraraum enthielt einen ErguB von 50 cem. Kompenestorisches Emphysem
der linken Lunge. Die kacbektische Frau starb an Kreislaufschwache infolge der
Lungenerkrankung. .

Die zweite Beobachtung stammt von Alwens. Die Sektion nahm Fischer-
Wasels vor. Ich kam als Gutachter mit dem Fall in Berithrung. Der 60jahrige
Mann (13. 8. 81 bis 19. 9. 41) hatte bis !/, Jahr vor dem Tode 42 Jahre in einer
Asbestkautschukabteilung gearbeitet. Er erkrankte im Januar 194] unter zu-
nehmender Atemnot und Gewichtsabnahme mit den Zeichen eines linksseitigen
Pleurscrgusses. Absolute Dampfung, aufgehobenes Atemgerfusch und Rechts-
verdrangung des Herzens. Der Auswurf enthielt reichlich Asbestkdrperchen. In
dem mehriach durch Punktion ahgelassenen, gallertigen, rétlichen Ergul wurden
reichlich Tumorzellen gefunden. Uber der rechten Lunge unten waren versinzelt
feinblasige Rasselgerdusche zu héren. Die Blutsenkung stieg schnell an. Im Aus-
wurf keine Tuberkelbacillen. Rantgenologisch wurde eine Asbestose mittleren
Grades festgestellt und im rechten Hilus evtl. der Primadrtumor vermutet. Die
Sektion deckte eine leichte Anbestose mit einem diffusen primaren schicimbildenden
Driisenzellearcinom der linken Pleura von groftenteils sdenomatdsem Charakter
und Metastasen an der Bauchseite der linken Zwerchfellkuppe, der Serosa des
kleinen Beckens und der Brustmuskulatur links auf. Daa Sektiohsprotokoll der
Brustkorborgane sei im einzelnen angefiihrt, da bisher dariiber nicht berichtet
wurde.

Brustsektion. Panniculus adiposus miBig entwickelt. Thorax ist mafig
gewdibt und elastisch. Rippenknorpel sind gut zu durchschneiden. Das Zwerchfell
steht rechts in Hohe des 5. Intercostalraumes; auf der linken Seite ist es nach
unten umgeklappt und ragt weit in die Bauchhdhie hinein. Sein unterer Pol steht
hier tiefer als der Beckenkamm. Bei der Pneumothoraxprobe entweichen ans der
linken Pleurahohle fast. 3000 ccm einer gelblich-braunen, fadenziehenden Flissig-
keit. Das ganze Mediastinum ist nach rechts verdrangt. Das Herz hingt tropfen-
formig im Mediastinum; seine linke Kante liegt in der Mittellinie. Die rechte Lunge
ist bis auf pgeringe strangldormige Verwachsungen frei in der Pleurahéhle. In der
Pleura costalis finden sich bis handflachengroBe. derbe, weiBe, sehnige Platten mit
einzelnen knollenformigen ebenso derben, weiBen Knétchen. In der Pleura des
rechten Lungenoberlappens sicht man eine groBe strahlige Narbe. Auf der Pleura
der rechten Lunge erkennt man einen feinen, miBig fest haftenden grauen filzigen
Belag. Die rechte Lunge selbst ist von gehoriger GroBe und mittlerem Luft- und
Flussigkeitsgehalt. Die Pleura und die Schnittfliche zeigen eine mafig starke,
schwarze, netzfdrmige Zeichnung. Im Gbrigen ist das Lungengewebe von roter

_Farbe. Herderkrankungen sind nicht nachzuweisen. Im Unterlappenast der

rechten Lungenarterie haftet auf der Intima ein kleiner braunroter Blutpfropi.
Die Lungenarterien sind leer. — Die linke Pleura ist in ganzer Avsdehnung schwartig
verdickt. Auf der Innenfliche findet man massenhaft dicht beieinander stehende,
bis walnuBigroBe Knollen mit maulbeerartiger Oberflache, bestebend aus einem
gallertigen — auf der Schnittflaiche weiBen — Geschwulstgewebe. Dieses sondert
beim Durchschneiden eine fadenziehende Fliiesigkeit ab. Neben dem Tumor.
gowebe sieht man ebenfalls einige sehnige Platten wie rechts. Das Geschwulst.
gewehe dringt an keiner Stelle tiefer in die Unterlage ein, vor allem nicht in das
Lungengewebe. Nur im Bereich der eingangs erwahnten Hautknoten an der linken
Brustscite findet man Geschwulstknoten in der Zwischenrippenmuskulatur. Die
linke Lunge ist stark atelektatisch und nur mit einer strangférmigen Verwachsung
an der Brustwand adhirent. Das Lungengewebe ist von zih-fester Konsistenz, grau-
rotlicher Farbe und- zeigt auf Schnitt- und Oberfliche eine schwarze, netzartige
Zeichnung, die etwas dichter ist als die der rechten Seite. Im Lungengewebe selbst
nirgends Tumor. Trachea, Bronchien heider Lungen sind von gehoriger Weite und

Deutrehex Archiv £, klin. Med. 191. Bd, 13
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. Uber den Lungenkrebs bei Asbestose. 195

Obertreten. Aber auch im Interstitium findet man iberall locker verstreut schleim-
bildende Geschwulstzellen. Nur sn wenigen Stellen findet man solide Epithel-
formationen ohne Schleimbildung nach Art eines Carcinoma eolidum. Die Geschwulst
findet sich iberall in der Pleura parietalis und visceralis links und ist stellenweise
gering in die subpleuralen Schichten des Lungengewebes hineingewuchert. Hier
findet man sie hesonders in den Septen und vereinzelt auch in Lymphbahnen.

Diagnose: Primires schleimmbildendes Drisenzellencarcinom der
Pleura. gréBtenteils von udenomatdsem Charakter.

Die fraglichen glasigen Knoétcben von der Baucheeite der linken Zwerchfell-
kuppe und von der Serosa des kleinen Beckens erweisen sich mikroskopisch als
Metastasen vom gleichen Bau wie der Primartumor. -

Damit sind dje hisher beobachteten und in der Weltliteratur bekannt gewordenen
Fille von Lungen- und Brustfellkrehs bei Asbestime erschopft.

Alx einzige haben hisher Nordmann und Sorge den Versuch unternommeu,
tierexperimentell an weiBen Miusen dic Zusimmenhangsfrage zwischen Asbest-
staubinbhalation und Lungenkiebs zu hearbeiten, Sie sctzten 130 Mauswe zu jhren
Versurhen an und bestdubien siv entaprechend der durchschnittlichen Lebens-
und Arbeitsdaner dex Menschen zwischen 1'% und 3 Monaten.  Cler die Halfte
der Tiere starh vorher. Keines dherlebte die Inbalation Jinger als 9 Monate. 20%
der iberlebenden Tiere wiesen cin verbornendes multizentsisches Plattenepithel-

. varcinom und 42-—37% cpitheliale Neubildungen alter Stadien auf. Damit soll die

ursichliche Bedeutung des Asbeststunber fiir das primare Lungencarcinom des
Ashestarbeiters experimentel] gestutzt werden,  Die Zahl der endgiltiy durch den
Versuch gehrachien Tiere, aus denen die ohigen Zahlen errechnet wurden, ist sehr -
klein. Nur 2 Tier hatten Neubildungeu. die als Krebs angesprochen wurden.
Die Autoren wiesen sclbst anf die Nchwicrigkeit der Abgurenzung von einfachen
Metaplasien hin. Es muB einem erfahrenen Morpbologen und Sachkenner iber-
lassen bleiben zu entacheiden, wieweit die Schlusse der Experimentatoren berechtigt
~sind und wieweit die erforderlichen VorsichtsmaBregeln beziiglich Einbeitlichkeit
und Brauchbarkeit des Tiermaterials heolbachtet wurden und wieweit in diesen
Grenzen, Spontantumoren in den Bereich der Erwagungen gezogen werden miissen.

Nordmann und Sorge sind hierauf Kurz cingegangen,

Auffallig ist, daB man sonst bisher bei den Tierexperimenten mit Asbeststaub,
die allerdings unter anderen Gesichtspunkten angestellt wurden, offenbar Ahnliche
Beobachtungen nichit gemacht hat. Auch ist man bei verschiedencn Tiersektionen
(Hunde, Ratten). die an Tieren vorgenommen wurden, die in Asbestfabriken lebten,
auf solcbe Beobachtungen nicht gestofen.,

Wenn man von einem Berufskrebs in einer bestimmten Arbeiter-
grmppe sprechen will, yo wird man zunichst den statistischen Beweis
vrbringen miissen, daB der betieffende Krebs in groBerer Hiufigkeit
als in anderen Berufs- und Bevélkerungsgruppen vorkommt, wobei die
Forderung nach einer moglichst gleichartigen Alterszusammensetzung
bei den Vergleichszahlen schwer zu erfiillen sein wird., Der statistische
Weg hat auch fir die Asbestose noch cine weitere unverkennbare
Schwierigkeit., Es wird sich bei dieser an sich seltenen Krankheit immer
nur um kleine absolute Zahlen handeln kénnen. Eine einzige Beob-
achtung als Zufallsereignis kann dabei schon recht groBe prozentuale
Verschicbungen herbeifihren. Weiter wird man mit Nordmann be-
viicksichtigen miissen, daB besonders in den letzten Jahren der Arbeiter-
wechsel in den Asbestfabriken die Ergebnisse im negativen Sinne

13*
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Tabelle 1.
a | b ¢ a [} b g
' Staub- | Freies | Stadlum
Lid. [ Alter, arbeit |Intervall e
Nt l(,mmwm Tarre | datre Mbis;’ " Todesursache Publiziert durch
BUEE NI ? m Fabr 1914
2143J.,3) 28 III . Bu;gsch/laoeschcke
1931
3i0J,5] 21 o1 Beintker/di Biasi,
H 1931/37
11 3 20 111 Beintker/Path. Inst.
; Mainster 1931
3 31,8 2 11X Stroebe/Beger 1933
61310, Q. 8 11111 Bobne 1936
71844, 9 i 11 I11 SaupefLetterer 1938
8 i+J, 2, 18 1 Smage/Baniecki
. ] 1938
9 j38J, & 13 111 Wedler/Walkhoff
i ' 1939
101453, 3015 I Wedler 1939
11 163J..81 12 6 111 WedlerjKoch 1939
d—%ﬂ 69J., 9 10 111 Wedler 1939
61J., & 10 -1 Wedler/Walkhoff-
! ’ 1939 )
141357, ¢ 7 9 ; 11 Bronchial-Ca. | Nordmann 1938
15 1353, & 7 12 1 Bronchial-Ca. | Nordmann 1938
16 : 380, Q: 12 7 II1 !LungenabsceB,| Nordmann 1938
; | Empyem
17 :1584J., & 10 2 ey Bronchial-Ca. | Bohne/\Vedler 1939
18 [60J.. 3| 18 1 Ol | Bronchial-Ca. Wle&ler/Linzbach
§ - 0
{701, 5 18 1 di Biasi u.s.
60J., & 42 Y, Alwens/Fischer.
) ! Wasels
21 138J.,, €1 4 1 Bobne
. 22 |54J., 3 27 Koopmann
23 159J., @ 4 6 I Bohne
24 152J., 8} 3,25 2 T Holm u.a.
25 {66 4J., & 22 2 1
Tol42d. 2| 6 10 I QLunge;mbsceBJ Wedler/Poczka
- i . i
27 150J.. QI 12 .2 I eninsufl. | Wedler u.a.
28 {35J., g 5.5 6 I? ngentbk. | Wedler u.s.
29 118 J., Ql 1,75 0 pgentbk. (di“Biasi u.a.
30N 407, 2] 10 y I Teut.schlaender

kleinen Zahlen erlauben allerdings hieraus zunachst noch keine be-
sonderen Schliisse. Nach der Geschlechtsverteilung kommen auf 4 Manner
2 Fraven mit Lungengewichsen. Fiir die Geschlechtsverteilung der
Krebse der Lunge unter Minnern und Frauen werden sonst Zahlen von
3—4 : 1 angegeben. Die Quote der lungenkrebskranken Asbestarbeiter
nach dem Geschlecht ist natiirlich auch abhiangig von der Zahl der in
den Betricben arbeitenden Frauen und Minner. In Deutschland tiber-
wiegen die ersten bei weitem. Bei den beiden obengenannten Frauen
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In der Weltliteratur {ibersehen wir also bisher 14 maligne Lungen-
Rippenfellgewachse epithelialer Herkunft, die auf 92 Sektionen entfallen. -
Dax sind rund 16% Krebsfalle bei sezierten Asbestosen.

Von diesen 14 sind zundchst nur 11 soweit in Einzelbeiten beschrieben
worden, daB aus ihnen noch weitere statistische Ergebnisse gewonnen
werden kénnen (s. Tabelle 2).

. renziertes  Unter.
" Ca. “lappen !

v
'

Tabelle 2.
H (- , Freiey | ? { .
! .1 Stavb Stadium
Lidl  Alter, - o ; later- rkalis .
Nr. "u«mchl;cm EXPed van f, der (;i\:'.:,',';‘fw ‘ l;;:‘,%’; N ag'tl:.sen Autor
J Jahre ' Jahre | ose
, : . ! P
1 33J., 9 8 | 8 . I=II !verhorntes rechter ' keine Gloyne
i : . Platten- . Qber- i
L _ epithel-Ca.' lappen !
2 71I. g 1.5 § ' 1T verhorntes rechter; "keine Gloyne
. ' Platten- | Unter- ¢
G _ -epithel-Ca. lappen |
3 5705 21 . 1@ Platten- rechter, keine ' Lynch und
. epithel-Ca. Unter-: Smith
e m Jappen
4 41103 18 I acindses  linker { aus. * Eghbert und
. Ca. Unter- {gedehnte©  Geiger
Lo Iappen ) Metasta- :
_ o - . siernng .
5 %L g 7 % Il “verhorntes | linker ; Leber, Nordmanu
S Platten-  Unter- @ Niere
L ' epithel-Ca. lappen | o
6 3310, & T 12 1 verhorntes linker |, aus- Nordmann.
. ., Platten-  Unter- | gedehnte - Kleiner Krebs,
iepithel-Ca.  lappen | Mutasts. auch im rech-
: i sierung , ten Unter.
S S B Y P N L ... S0
T.88J7,5- v 2 . + ;reulnrr ja Bohne/Wed.-
| . ! Mittel- |77 ter
: e .t Jappen !
N 80Jd.,. 8 18 1L verhomu-s}re_chter - keine | Wedler,
Platten- ; Unter- : , Linzbach
) N epithel.Ca. , lappen ! )
9 oa0d, ¢ .. o oI, seudo- : rechte | Peri- | Teutsch-
L : alveoldres | Pleura ' toncum | lsender
. . Meso- | . ;
) L . theliom l’ ! i
mo60Jd., 5 42 . Yy, J—1I 1 adenoma- | linke | saus- ' Alwens-
; : tdses Pleura !gedehnte Fischer-
b : Pleura-Ca. ! ‘Metasta- | Wasels
S SR S | gierung | -
Moasd,g o221 o i entdiffe- ' linker , ? Gloyne
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Uber den Lungenkrebs bei Asbestose. 201
sind, so wirken sie doch dadurch iiberzeugend, daB sie an ganz ver.
schiedenen Orten mit ungefdbr gleichmiaBiger Haufigkeit gefunden
vwurden (Deutschland, England, USA.).

Diesen rein zahlenmaBigen Yerhdltnissen lassen sich nun aus obigen
Ableitungen noch weitere positive Gesichtspunkte anfiigen, auf die Nord-
mann allerdings an kleineren Zahlen zum Teil schon hirigewiesen bat.

Wir nennen hier zundchst das Lebensalter der Krebstriger. Allein
4 vou ihnen befanden sich noch in dem relativ jugendlichen Alter von
35—41 Jahren. Wenn auch der Lungenkrebs schon bei Jugendlichen
vorkommt, so liegt seine gréBte Haufigkeit sonst doch erst zwischen dem

50.—60. Lebensjahr. Dieser Stufe gehdren unter unserem Material
6 Kranke an. )

Die Verteilung nach dem Geschlecht ist gegen die sonstigen
Zahlenverhdltnisse hier zuungunsten der Frauen verschoben. Unter
11 Fillen treffen wir 4 Fraven an. Fiuwr den Lungenkreb: geben die
grofien Statistiken sonst cine Verteilung der Geschlechter von 3—& : 1
zwixchen Mannern und Franen an. Immerhin wird man im Auge behalten’
nnissen, daB besonders in Deutschland und England im Gegensatz zu
VLA in den Asbestfabriken die Frauen als Arbeitnehmer zahlenmiBig
die Minner iibertreffen.

Sehr beachtlich erscheint die haufige Ubereinstimmung des
Sitzes der Geschwulst mit den schwersten Verdndernngen der Asbestosz
in den Untergeschossen der Lunge, wie wir es oben ausfiihrten.

Weiter ist der histologische Charakter der Lungengewichse
auffillig. Das meist verhornende Plattenepithelcarcinom steht zahlen-
maBig ganz im Vordergrund. Wir zihlten unter 8 naher bezeichneten
Bronchinlkrebsen allein 6 solche. Das bei den Lungenkrebsen sonst
itbliche Zahlenverhiltnis unter den einzelnen Gewachsformen ist hier
ganz zugunsten dos Plattenepithelkrebses durchbrochen und einseitig
verschoben. Wenn man die Lungenkrebse histologisch in die 3 gro8en
Gruppen der undifferenzierten Zellen, der Platten. und Zylinderepithel-
carcinone einteilt, so stellen die ersteren in den grofien Statistiken das

_Hauptkontingent mit rund 2/, aller Fille. Da die Plattenepithelkrebse

an wenigsten zu Metastasierung neigen, mag es verstandlich erscheinen,
daB bei den obigen Beobachtungen in 4 Fallen keine Metastasen geschen
wurden. Gerade die histologische Beschaffenheit der Lungenkrebse it
dem eindeutigen Uberwiegen des Plattenepithelkrebses spricht fir seine
selbstindige Stellung unter den Lungenkrebsen. .

Der Krebs wurde immer erst nach einer relativ langen Einwir-
kungszeit des Staubes gesehen. Sei es, daB die Arbeitszeit im Asbest-
staub sehr lange war, oder daB sich bei kurzer Arbeitszeit mit gewobn-
lich betrachtlicher Exposition ein Jangeres Intervall einschob, in dem der
Staubschaden sich weiter auswirken konnte. Eine Reihe einwandfreier



ten,

43

by

! ) Uber den Lungenkrebs bei Asbestose.

barkeit dieser Verbaltnisse gefordert werden. Dieser Punkt kann fur
die Asbestose bisber noch nicht ala gesichert angesehen werden. Das
liegt aber nicht an negativ ausgefallenen Versuchen, sondern einfach -
daran, daBl diese Frage in groBerem Umfange noch nicht in Angriff
genommen worden ist, Die eraten Versuche haben Nordmann und
Sorge mit einem frappant erscheinenden Ubereinstimmungsergebnis
unternommen. Wir kamen bereits oben darauf zu sprechen. Man
wird allerdings vorsichtigerweise weitere Bestatigungen und Anerken.

nung dieser komplizierten Verhiltnisse durch weitere Sachkenner ab.
warten miissen.

Jedenfalls sprechen alle bisher bekanrit gewordenen Tatsachen doch
mit groBer Wahrscheinlichkeit dafiir, daB dic Nordmannsche Ansicht
iiber den Berufskrebs der Asbestarbeiter berechtigt ist. Auch die an-
deren Autoren wie Gloyne, Lynch und Smith, Egbert und Geiger
sowic Linzbach zeigen die Tendenz, hier engere ursichliche Beziehun-
gen zu vermuten, Der Versuch ciner Widerlegung dieser Annabme ist
bisher von keiner Seite unternommen worden. .

Wenn wir uns nun die Frage vorlegen, worin die cancerogene Wir.
kung des Asbeststaubes zu suchen ist, so milssen wir allgemeine und
ortliche disponierende Faktoren tremnen. DaB zum Zustandekonnmen
einex Krebsex eine allgemeine Krebadisposition (Veranlagung) voraus.
zusctzen ist, wird allerorts angenommen. Worin sie zu suchen ist, JaBt
sich ychwer sagen. Ex ist aus der aligemeinen menschlichen und experi-

mentellen Pathologie bekannt, daB die Bercitschaft zu Krebs von an. -

lagemaBigen Faktoren abhéngig ist. Das drickt sich darin aus, daB
nnter gleichen Experimentbedingungen und einigermaBen gleichmaBiger
Exposition fiir cancerogene Schaden beitn Menschern die Quote Krebs.
kranker immer nur cinen Teil der Gefihrdeten ausmacht. Das uns
fir die Asbestose vorliegende Beobachtungsmaterial JaBt eine Analyvse
nach familidrer Krebsbelastung nicht ausreichend zu.

Wieweit und in welcher Weise der Asbeststaubschaden eine solche
allgemeine Krebsdisposition schafft, wissen wir nicht. Ihre Annahme
hleibt eine Hypothese. Dabei scheint es nicht 80 zu sein, daB sich diese
allgemeine Disposition so stark auswirkt, daB sie etwa auch die Ent-

~stehung von Krebsen an anderen Organen beginstigte. Dafiir sprechen

die vorgelegten Zahlen gar nicht. .Von entscheidender Wichtigkeit
~cheint immer vor allem dic Sitliche Umstimmung zu sein. Ihren mor-
phologischen Ausdruck in den abgeinderten Gewebsreaktionen der
Lunge haben wir oben niher aufgefithrt. Als deren Ursache kommen
in crster Linie chemische und mechanische Faktoren in Betracht. Da
der Asbest chemisch einfach definiert ist, liegen die Verhaltnisse hier
leidlich itbersichtlich. Man kann wohl von vornhercin sagen, dafl
Stoffe aus der Gruppe der bekannten cancerogenen Agentien nicht in
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betrug, sonst erstreckte sie sich suf 7 Jahre und mehr. Bei kurzer
intensiver Bestaubung scheint dennoch zur Krebsentstehung immer ein
Jangeres staubfreies Intervall hinzukommen zu miissen. Es gibt bisher
keinen Krankheitsfall, bei dem der Zeitrsuin vom Beginn der Staub-
arbeit bis zum Nachweisbarwerden des Krebses weniger als 12 Jahre
betragen hitte. Man wird weiter gewdbnlich erwarten diirfen, daB der
Krebs nur bei ausgesprochenen, wenn auch nicht immer schwersten
Formen der Asbestose auftritt. Die obigen Beispiele belegen dies.

Die ersten Symptome eines sich entwickelnden Lungenkrebses, die

- an sich ja schon meist nichts Charakteristisches oder gar Pathognomo-
nisches bieten, werden nicht so auffallig sein wie bei einem vorher
gesunden Menschen, weil Kurzatmigkeit, Husten, Auswurf und gewisse
MiBempfindungen iin Brustraum dem Asbestosekranken sowieso ge-
laufige Beschwerden sind. Auch ein gewisser Verfall der allgemeinen
Krifte, der einen Lungenkrsbs sogar anfangs gar nicht zu begleiten
braucht, Gewichtsabnahme und Appetitlosigkeit sind bei den schweren
Formen der Asbestose recht hiufige Erscheinungen. Auch akute Ver-
schlechterungen im Allgemeinzustand, einschlieBlich derértlichen Lungen-
beschwerden, kommen oft als Ausdruck aufgepfropfter Infekte, die
schwerer iberwunden werden, vor. Tm ganzen wird man es sich fiir die
Vorgeschichte der reinen Asbestose aber doch zur Regel machenmiissen.
daB der KraukbeitsprozeB eine nur ganz allmiahliche Gber Jabre, ja
Jahrzehnte sich hinziehende Verschlechtering erfibrt. Wenn in diescr
Entwicklung plétzlich Einbriiche sichtlicher értlicher und allgemeiner
Verschlechterungen vorkominen, wird unter anderem der Gedanke an
eine Krebsentwicklung auftanchen miissen. Neben dem Krebs kommen
sonst hierfiir am hiufigaten unspezifische Infekte mit Bronchitis, Pneu-
monie oder AbsceB in Frage. Die komplizierende Tuberkulose spielt
pach wnseren Erfahrungen nur eine untergeordnete Rolie. Sie wird dabei
viel zu haufig diagnostiziert, Dal sie natiirlich im Bereich des Moglichen
liegt, ist selbstverstindlich. Uber begleitende Lungenlues oder Pilz.
erkrankungen ist bisher nichts bekannt geworden.

Von den Aligemeinsymptomen ist schneller Gewichtsverlust beacht.
lich, aber nicht beweisend. Das gleiche gilt — wie gesagt — von der
Appetitlosigkeit, schicchter Gesichtsfarbe und NachtschweiBen. Be.
ruhen diese allein ayuf der Zunahme der Asbestose, so werden. sie gewahn.
lich auch von einer verstirkten Atemnot, Cyanose, evtl. Trommel-
schlegelfingern und sonstigen &rtlichen Lungenbeschwerden begleitet
sein, aber natiirlich wird man sich vor Augen halten miissen, daB ein
Lungentumor die Zunahme solcher Beschwerden auch bedingen kann.
Im ganzen wird sich die Situation aus der Vorgeschichte allein nicht
ausreichend klaren lassen. .

Nicht viel anders ist es mit den meisten &rtlichen Beschwerden
hestellt. Da die schwerere Ashestose meist erheblichen Reizhusten setzt,
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ist. Nur grébere Schwarten oder spezifische und unspezifische Kompli.
. Kkationen konnen Ausnashmen bedingen. Das Atemgerausch pflegt unten
schwicher als oben za sein. Selten ist es umgekehrt. Ncbengerdusche
sind unten zahlreicher und haufiger als oben; Seitenunterschiede besagen
nicht viel. Findet man einseitig cindeutige Zeichen ciner Atelcktase,
o ist dies im hochsten Grade anf Tumor verdachtiy. DaB dieses Sym-
ptom beim Lungentupmor aber nicht obligat zu sein braucht, ist ja selbst-
verstandlich, Ergiisde, besonders solche hamorrhagischer Art, kommen
bei der gewshnlichen Asbestose praktisch nicht vor. Einschmelzungs-
zeichen kann der Tumor mit dem Absee und der Tuberkulose gemeinsam
haben. Bronchicktasien in Gestalt von zylindrischen Luftréhrenerweite-
rungen sind bei schwerer Asbestose nicht sclten. Sie werden gelegentlich
bei der klinisehen Untersuchung in ihrer Abgrenzung gegen Einschmel-
- zungen Schwierigkeiten machen kéunen. .

w

~ Grébere Asymmetrien des Brustkorbes, Verziehungen der Mitteifell-
organe und Zwerchfelle bediirfen immer einer gesonderten Erklarung.

Der Rontgenbefund  ditrfte xtets die wichtigste Untersuchungs-
methode zur Erkennung einer Geschwulst sein. Dabei mu8 man beachten,
daB die schwere Asbestose nicht inmer — wie man nuch dem Schrifttmn
ulauben komite — nur zu feinen symmetrischen Verdichtungen des
Lungengewcbes fithrt. Neben gewissen Asymmetrien kommen auch
flachenhafte Triibungen umschriebener Art in den Unterfeldern, be-
sonders medial vor, Diese dichteren Schatten sind aber doch gewshnlich
uicht so kompakt und tumnorurtig, sondern mehr streifig gezeichnet und
unscharf abgesetzt. Hurte oder tomographische Aufnahmen werden das
Bronchinlsystem offen, ovtl, sogar crweitert erkennen lassen. Duich
Entziindungen bedingte Bronchusstenosen sind bisher bet der Asbestose
nicht bekannt geworden. Koinpakte, einseitige, umschricbene Ver-
schattungen in der Lunge, woméglich mit BronchusverschluB, sind pruk-
tisch fiir einen Tumor beweisend. Dahin gehdren auch stiandige oder
mit. der Atmung wechselnde Verschiebungen des Mcdiastinums und
Lahmungen des Zwerch{ells, des Recurrens oder bei Oberlappenprozessen
meist auch ein Hornerscher Symptomenkomplex. Umschriebene Ver-
- dichtungen in den Obergeschossen eignen nicmals der Asbestose. Hier
- liegen dic Verhaltnisse viel klarer und ecinfacher als bei der Silicose.

Grobe Schattenbildungen entstehen sonst bei der Asbestose vornehmlich
durch unspezifische Entziindungen, Die Tuberkulose ist langst nicht
0 haufig wic gemeinhin angenommen wird. Ihr crates Auftreten it
den Unterfeldern ist nach den bisherigen Beobachtungen bei Asbestome
sehr selten. DaB im Rahmen der iblizhen diagnostischen Verwertbnr-
keit die Tomo- und Bronchographie fiir die Tumorcrkennung in der lange
von entscheidendem Wert sein kann und da8 fiir sie die dblichen Regeln
der Deutung gelten, sei der Vollstandigkeit halber angefiihrt, Khwlich
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Zusammenfassung,

Es wird iber die bisher bekannt gewordene und erweiterte Kasuistik
von bdsartigen Lungen. und Pleuragewichsen bei Asbestose aus dem
Weltschrifttum berichtet. Die Griinde, welche einen ursichlichen Zu-
sammenhang "zwischen beiden Erkrankungen nahelegen, werden auf-
gezeigt. Das klinische Bild des Lungentumors bei Asbestose wird be-
sprochen und die Auadehnung des Versicherungsschutzes auf diese Kom-
plikation fiir angebracht gehalten.

Schritttum. .
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*Q8 Q. Deminict wnd G, Oli;;\: Sideritmieche Werto i den Hamepathion,

Wir stellen alzo betsiichtlich nicdrigers als die Normwerte dee '/,
Indexe fest, ja sognr tlie nicdrigsten, bis jetzt nufgefundenon; und e
acheint uns dic Anmehime nicht zu gewagt 2y =oin, dall, wenn der Befuml
toilvgise an{ die Listnarmut den grenmien Organismus und dechnlh
nuch dea zirkulieremlen Dlutes zuriickrufitheon jeb, andereteeite ntech
aul die Neigzumg des Organismus, soviel wie mgplich das Motall aufzu.
sparen il o rolart fir die Wicderheratellung des Farbstoffes, mit dem
FErdergebnis sciner mschen Tntfernung nus dom Kreislauf, zn benvizen,

Wir haben versught die Bedontung und die Nutzbarkeit der An.
wendung des Verhiltnisees Fe/B bei der physiopnthogenctischen Aus.
wertung almarmer siderfunischer Pelfonds und jm allgemeinen dee Ver.
Inufes Jdea JButatoffwochsela mit maktischen Doiapicten dnrzvstolien,
Im folgendon Diagrmpr wird dns Verhalten des Verhitlinioves Fefl} Lei
' einigen Hamopathicn dnrgestellt;

ot 1.1 unter den aniimischen Formen er-
i i gehen mich  durch cin hoheres

ar Pl o, e Verhitltniz als die Noem charmk.
asy ‘ f o ; i i terisicrt imn wesentlichen die apla.
owr | i b P , o tischen ind  hypoplnstischen
oxt l ! E ; H ! f % H i /\ni‘mlvn' uml_ in n"z‘cmcmvn
[ bild P11 {  Krankheiteznstinden, dio dureh

a & e "4 funktionclle Tragheit der Erythro.

puicss charnkierisiert sind,

Wir kOnnen zusammenfassen,
dnB, wic sich aus wnmerer Frinh-
rung eryibt — wil dic Fingrills.
moglichkeit umstanllicher, die Avfspeicherunge. und Av.fuch'eidungg-
vorgiinge becinflusernder Jnktoren v'msgv.-ch!osscn. - t!le \crgr{?fk-
rng dea Verhiltnisses FofB in der Mchtheit der Falle die Folgo eincs
fchlenden oder wngensigentdon Fisenverbruches dnratellt, wnd dnf} dicee
Intzto Tateache an! cine funktionelle Insuffizienz der hSmopoietischen
Gewebe hindeutet; wihtend die Verminderung desselben Verh&ltnisfc_s
dor Ausdeuck eince rehr lebbaften Himoglobinnufbaves und ciner ;\'ﬂ-
gung des Organismms zum , Sparen’’ ddoe’ Fisens darstellen 'kr\nn (clicse
zweite Moglichkeit ist bhei Karenzzustimden des Metalls m',BctmcM
zu zichen, wie typiseh hei  hypochromen eszentiollen Andmien®).
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Normaten: bin X FRMen van aninetlerher Mye.
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hy pochenmer Anfimic”,

1. Hernfue,

! . et fe “
For dic Litermiur siche man nach: Qliea, C.: JU rleamblo del ferro ed
comportamento della sideremia in condlizinmi nnrinali @ patolegiche (im Druck),

TTTTNOTICE: This mwteriol
moy s protscteu iy copyright
low. (Tile 17 US. Code)

. {;t'

o D

[Ane der Ludol! Kreh.Kiinfk Heidelberg (Meditinteche Universitateklinik).
Jirektor: Professor Dr. I, Siebeck.)

- Uher den Lungenkrebs bei Ashestose.
Von

Dozent Dr. . W, Wedler,
Qberneet dor ik,

(Einglganpen am 20. Mirz 1943.)

Tn den letaten 12—5 Jahren st im dewtschen und aualandischen
Sehrittium sine so wmiangreiche Nefahring iber dic Asbestose nicder-
pelegt worden, daB wir die Gelihrdnng der Ashestarbeiter vnd das
Klinische Kmnkheitebild fhrer Bemiskmnklmit sowie deren Verlauf
weitgehond kennen.  Immethin stehen berdiglich ihrer Pathogenese
nech cine Reihe von Fragen offen, dic vor allem von tierexperimentelier
unl chemisch.-physikalischer Bentbeitung her weitere Aufkldnmgen
rnmrten lnasen, Auf weniger breiter und gesichetter Grundiage sind
dagegen nmacre Kenntnisse von ihren Komplikationen und Begluit-
kmokheiten aufgelaut. Hicr konnte in jlngster Zeit vom Verfasscr
¢in uminngreicher Beitrng zum Verhalten der Lungentuberkulose bei
dieser Kontioso geliefert werden. Ebenso nufschlufircich wie wichtig jat
flie Frage nach den Bezichungen zum Lungenkrebs, auf desscn Haufung
hei Asbestose in den letzten Jahron wiederholt aulmerkeam geracht
surdle, Dns Interesse hieman licgt nicht nur auf rozinlnedizinischem
unl versicherungarechtlickem Gebict, rondern greilt dariiber weit ine
Allgremcinmedizinische hinnus, weil damit cin neues Belapiel ciner ¢xo-
renen Krebsentatehung beigebmeht werden wiinde, Dic Zab! dler hicrher
gehdrenden Beabachtungen ist swar ohsolut gerehen klein, aber doch
im VechAltnis 2o der Scltonheit dicses Loidens so benchtlich, daB cine
mammenfassende Darstellting crlanbt emcheint, Sic fst auch deawegen
erwitnsche, weil bisher von klinischer Scite cine solehe Arbeit im Schrilt.
trm itberhanpt noch nicht vorliegt,

Wir schicken sunilchst cine Wiedergabe der bisher bekannt gewor.
d¢nen Beobachtungen von Lungenkreba bet Asheatose im Weltechrittium
vornus, schlisBen dann dic neucaten Erfahrongen hicren an vnd be.
leuchten die Besondorheiten dicses IKmnkheitabililes sowfe tesaon kiing.
sche Dinguostik.

Die erste Ervabnung einer Krolegrechwolst in der Adbostatagblungs teeflen
wir 1933 Lef Gloyno In einer Arhelt, dic efch mit der pathologischen Anntomie
nnd Histologle der Ashestoe beechnfefgt. Er epricht dort von Kompiikationen dee
Ashestore, die in ursichlichem Zusaumntenhang mit thr atehen wolten (citrige Bron-
chitle, Bronchopneunionte, Tuherkulors, Emphysem, Bronchicklasen) und von

Degleitkmnkheiten, dle nach dem damaligen Stande des Wiseens nichte mit Jder
Stauteinwirkang zn Lin tiltten, Unter den Jetrteren eneithnt er cine leobachtung,

B s L Lk R Ut
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190 3, W, Wellers
-iiﬂ of nie Wl Xurnahtut: T has aten et one ense of xnpamone cArTingma wf

the pleara, The v is wer eridenee a8 the memznt. that, this was In nny way related

tn thr achwstenia®,

175 konnte Glavne 2 weitere PRritrge van Langrnkrels el Aofimatoee Yringen,
Dahel glaubte er, vine Btiolomiedn Verkniplung eider Kemnkbriten noeh nicht
fehnupten zn Lien,  tnmverhin echionen i pewienr hictologische Cerlchts.
punkte sin aber doch unheznlepen, . .

IYie crete diverr fofrden Heootnchtungren heteaf eine 35jANrige Frnv, dic 8 Jahm
Ashentepinnerin wer s danach poeh 1t Tabre ohne Stanhexposition Tebte, Sy
anth — wic dic Sektion zeipte — an elner malizen Ashestore, cincn Gerinnet
int reehten Herzen, Milzintnrks wnd sinae moningenion Butung. In der Rasie dia
rechten Lamgenaherlnppone senrde eine klinjech nicht ctknnate “.-nhf:-nmm. Ge.
schivwulst, gelnneden, die Yis in die Spitze vnd verdick’e Plrom hinanfreichte, Meta.
afnsen waren nicht vorhanden, Dae verliaracrde Plnttenepithelonreinem ging von
cinem kleinen Jtmuclime ane,

Vi zweite Jiev'nehiung mit Solttion ~retrochie sich gleichintle au’ eine Fram,
die 71 Intyre alt wirete, Sie hintte 15 Jnhee vor ihrem Tode jo Ymnl G unet 13 Monate
in der erfalimingeaeemAl ohr stnnlreichen Matimtzen. und Aufbereitungan®tejlung
rinee Ashostinhi ik gearbeitet, (Poyne fnwd bet ihe annlomiach eine mittelschwers
Ashentose mit zum Teil aorfaliensm Tumor im rechten Limgenunterlappen, Ascites
und Fhromhore der inken Jeinrene, Metnstasen fchiten gleichiatte, Histologiech
hnndelte s rich anch wn ein verhornendes Plattenepithelenrcinom,

Per lrelm wor in Yeiden Fallen nicht <o ausgedehnt, dafl er olleinige Todes.
vrenche 2o sein schien, Ine gleiche galt fie odin Ashretoue, .

In demscibon Jahre (I925) kom ana USA, von Lynch nnd Smith cine Mit.
teilung Ober cinen Lungenkrehs het JAshestose, der eine ans{Ghrliche Kranken.
ge=chichte heigegelen war, Der dort, hesehrichene 57jhrign Kranke, dor 22 Jnhre
Baumwnll. und ruletrs Bis zor Kronkenhnuennfnnhme 21 ._!ohm Atheetweber
gewesen war, hatte svit § Jnhren Oher Kurrluftighedt geklagt, Nachdem er 3 Jahre
vor reinem Todte schon vorfibergehend Sehprerzen fm Ricken vnd tiber den 3 letrten

Rippen rechts gehaht hatle, emcuerten sich dicse in den lotzten Lebenwmonaten.
Er verficl, hustele, wurdo nppetitlee, hekam Temperaturen, B!ulnunwml' ronie
Relastungutyepnoe, Irer kBnischn Jlfund wor fiir cine Asdestose chum_k%crfs’..mb.
Zeehts unten Oher der Longe war dns Atemgerfvech ahgeschwiiche, Dm ).dmneln-
Dinpnose Inntete anl Ashestore wntl chronisch induricrende (*neumonfe mi¢ Schwnrte
rechts unten.  Pathnloglech.anatomlsch fand man nelen der Al'xs’.otc'm!t rechts.
reitiger Plonritis wntd Rronchickinern cine ZerfallehGhie {m reehten Unterfappen,
ttio makruskopiach [0r cine Tuberkulres gelinlten worde. Eret mikroskopisch -!cl.he
aich ein Plattencpithelkiels hornua, Metnstaeen waren m?!:'. vorhan_dcn. :Fnr cime
Aslextong nngewthalich jst i Beschreibung vun gleichreitiven hynfinen KndGtchen

$1v der Lunge, 1328 Cnrvinom ging von eipem Bronchus mit metaplastischem, Fpithel

anx, Ale Urenehe dachien die Avtoren an den rhvmv'sc)m.\ Reiz aul die Bronchisn,
Sic sprnclen Bezfintich des Zusrmmenhiangee zavischen Reels und 1\!['("}0” v'cn
ciner . pessible wintinneship® wnd zonen Tnenllclen zu anderen Jlernfakreheen dor
Luner, . ,
1730 Yeriehtcten Vghert und Cefger (USA) .::\;n-r vine weitere (‘7;:':1:':
! ing, die tio — Gloynee Hinwrie von 1033 auegenommen — .
13’::::‘:2' ’I;\rt fherhinupt hielten, Der $1jahrige Mann war 1% Jahro lang Asbest.
weoler pewesen,  Nach Sabrizee Artwdt Behicls er fm .-\mc.’vh'!ﬂ an eine %u'ngm-
entzindung Thneten wnd Ateminot, 8 Manate vor der .kuy.cn Kennkenhaushehinnd.
tung bekam et heftipe anfalleseine !wrkevmhnmm'. Fir wae n':g'magn!: nrg‘:-i:
der Shmerzen sehwer heweglich, hatte Husten, (._wmov_- ond Atemmgd »n i
blutig'eitrigen Avewref, Nebes dee Ashrstore nonde linke unten in der Lungs rOnt.
genologisch cin Sevel gefonelen, det wie eine Ateleklase oder ein preumonischer

Cher don* Langankrehn bel Aabestoss, 1M

TeereB aumutelr, nher nle Tumor erlennnt werden konnte, weil Metoetneen Im
Hoeken oned dor WirhelsAule vorhanden waren. Tet der Sektlon warde meten lor
Mstowe ein 5 2.5 1 4 cm messendee acinieer Krebs fm linken Lungenunterlapren
festuratofy, ddor jn den Lungen, don linkescitigen Hilm. und Aarbendroeen, in der
rehtent Nebenniere, der Bruchmnskalatur, dom Beeken, der Wirlwelsiale und dlom
ehicde] Metnstasen pesetet hatte, Jrn Avsganpepmnke der Geschorulet biledete
+in gmBier Nehenast deg linken Unterlappenbronehue, Fin Sticlogiecher Zueammen.
hang zwischien heiden Erkmnkungen schfon fhnen schr naleliemend: . That the
jrritaling effects of the inhaled nabestos pnrticles may In this cae have been o
shumificant fnctor concerned in the developement of tho primary Jung enitcer scems
«ulfigiently plavsible to Lo worthy of consirleration.”

{slogne konnle 1935 zu scincn 3 Beobnehtungen efne weitere hinofogen. Er
fand ein entdifferenzicrtes, Carcinom des linken Unterlappens bef ciner Adbeatore,
olesun Trigee 69 Jahre aly wae und 21 Jahre im Aabostherul gearbeitet hatte.

1933 minchte Bpnrks ohne nihere Finveliciten dis Mitieilung, da8 Gloyne
lei scinen Sektionen 1 FAlle von Lungenkres bef Asheosteso angelroffen haba,
Iander erfuhe briellich von Gloyne, daB.sich dicee § Krehse aul 50 Autopsien
Yezigen, - ‘ . .

Nordmann erweitarte Im glcichon Jahr unsere Kenntnives um 2 neve Krehe.
i bei Aahestore, die or kuer hinterinander In Hannover sceferen konnte, Die
trete Latientin war 35 Johro alt. Sic hatts von threm 17.—26, Lebenajahr, genan
v Jahre, In det Keempelel, Splanerel und Weberel elner Asbeetfabrik gearboitet,
15 Jnhre vor dem Tode hekam sio J{uvien und Atemnot. ¥, Jahe vor dem Tods
¢t sje unier dem Verdacht einee Tuberkulose fn Aretliche Rebnndlung, Hornig
stclite die Wahrscheinlichkeltadiagnoss auf Krebs fm linken Unteeinppen bet ave.
erprdgter Asbestors, weil klinisch dle Zelehen elnier Atelcktase hestanden und
temographisch der Haupthronchus verlegt war. Anatomisch handsllo es sich um
«n verhornendee Piattenepithelonrcinom mit sminuBgrofer Zerfallshohle, die An.
shinB an den Unterlappenbronchus hatte, Pleuraverechwielung und Metastonen
in Leher und Nieren, o :

Dic gweite Brolachtung betm! einen B5%jAhrigen Mnnn, der vom 36. bl
13. Lebemjnh Jn der Vorbereftung elncr Asbestiabrik 7 Jabro tAtig geweern war,
13 Monate vor seinem Todo magerte er stark ah nnd bekam blutigen Aumvurl, Fr
«tand nninngs untor dem Verdacht efner Tuberkulose, {ser der Jinken Lunge unten
fand sich Dimplang und abgeschwichtes Atmen, ROntgenologieeh war das linke
Unterfeld verechattct. Die behandeinden Arzte dingnostizierion eine Asbestoss
mit Lunpenkrehs, Die Scktlon bestatigle dice. Ner Krebn wae im linken, Unter.
Inppen in Zosammenhang mit dem Hauptbronchus aul WalnuBgedfo verfallert tnd
hntte Teztchungen zom Ierzbentel, der linken Kammerwand, dem Zwereh(ell,
dem Peritenanm dee linken Oberhenches, dom mtroperitomealon Gewebe Mnter der
Mitz; den dortigen Lymphknoten undd der untercn Jirust. ond oberen Lenden.
withelsiiule, Histologisch hrindelte of wich wicder um oin verhornendes Platten.
epithelenrsinom.  Aueh $m rechten Lungenunterlappen fand sich ein beginnendes
Rronchinlenstinom,

Nerdmnann schlo an diese Boobachtunpgen efne elngehonds Wordignng der
Cesichtepunkee an, dio thm einen Betnfakrebs tu heweiscn schiensn, ¥r aprach
sls erster klar von einem DBerufskrebe dor Aehestarbelier,

1922 machte Weodler aul eine weitero ieobachtong in Devterhland nufmerkenm,
die von Rohne stammte, aher nicht mitgeteilt worden war, Der 58jaNrige Mann
hntte von 19251935 10 Jahre 2um Tajt ale Meister in ciner Asbesttabrik goarbeitet.
Wenige Jahre nach der Stanbexposition bokam er achon Deschiverden von sciten
fer Atmungrorpane, 1928 war er 2 Monnte verechickt. Spdter machte er Ofter
Meilststtenkoren, obne dnB Tu'serkelbacillen bel Phm grfunden wurden. Wegen
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sonehmender Versehinelilerang elins Znetnudes gal oo '}y Jahe vor aeincme Tol.
div Arheit, auf, Jm Keankenhinme bt or Zeiehen der nllpemcinen Almsgrering,
Cynnoe ol eines Tesnmenlra unteny iher oden Lingen wealmehmbnren Ketaes.,
Jm Auewnel zahlriche Adporliirperchen, aler kidne Tuberkel'meitlen, B,
senknng atark heschlennioy (57/05), Linke fher dor 8, Rippe fand «ich fn der v,
deren Axiltarlinie eine mit der Mt cerancheene kastanienprofle Geschwulsd, i,
entfernt wunle tnd sich alv Krehametastaze hommatellie Rontrenclogiech te.
standon die Zrichen einer Avhestose emvia cine Zrichnungavermcheung In Jen
reehten OYergeschozeen, Offentmr wnrde nach den mie vorliegenden Unterlagen
die Ningneme aul cinen Inngenkrehe intrm vitam nicht gevielit. Der Kmnke oary’
Bl nach der Fxcivion der Metnetase nn Jlerzschwiiche, Der. Scktionalefpnd
woede fntmendernfen heachrichen: | Die Lonpete erren feed mit der Beustuand
vorwncheen, Das Hees, wnr nicht verpetlicrs, die Moskointor von braunmter Farte
wnd ctunan eehinffer Kondistenz, Dic inke Lunge wrer Ylot. ond salircich, dee
Unterlappwn von derher Rancidens, and achisfriger Farle, Die rechte Lungs 10
heim Hernnmmelhmen im Beeeich dea Mittelinppens ein, Secin Gewele anh gelhwinlich
unid edllig perfallen ains und gefele auweedehnte Jithlen. and Knotenhildong, Ixe
Ohcrlappen anr hint. und anforeich, von foster Konsisteny and Jultleee. Der Unter.
Iapprn war von schicfriger, granrGtlichor Farbe und foater Kontiatenr, Avch er
crwice sich als Iftlcer. Die mikmskopische Untermchung der Lungen ergnb
reehten Mittellappen typleches Krehogewele, wtrend im Unterfappen alle fir
Asheviore chambicriatiechent Verinelerungen rothnnden waren. Vor al'em fanden
sich In allen Schnitten Ashenttirpwrchen.®™ .

Nach Iander (1030) sollen § Antoren jn den Jahren 10R5—103R Insgeenmt
14 Krebslatle ed Ashestaen geovhen hahen, Ea goht ave diesce Mitleilung nichte
Naherrs hervor, »0 (nB nach allan hisherigen Unterlagen, wie sic oben angelotirt
wurden, dicse Angaben nicht In vollem Umfang beetAtigt treeden konnen,

1011 folgte cin ausffifielicher kliniether nnd patholngisch.anatomischer Dericht
ton Wedler uod Linzhneh Oher cine weitere elnechingige Kmnkengeeehichtn,
dic den ganren Verlnul des Toidens hinchte, Der Bidhrige Mann hiatte von 1021
bis 1939, fm gmazen 18 Jahre, in elner Anhetfnlinik gearheftet. Fie war nue oie
3 emten Jalre ciner stnrken Stauhclnwirkang (Vorherelinng) ansgasctzt, e
ervten Neschuerden tenten hald nach Arheiterufnahme ein, 1938 hot er herrite
dar Bile? cinee unknmplizierton schweren Asliestonr, die sich achlcichend entwickelt
hatte. Iin Jaofe dee lotzten Lehensjnhren atelite sich Oher dem rechten Zwerehfel!
jm rechten Lungentntetlappen dne sunchmende Verschationg mit den klinfehen
Zoichen ciner Atelektnee und spiteren Zerfnlla sowio starken ncumigiformen
Schinerzen In dem zugehdrigen Intermatittimreenbercich ein, e Aoawnr! wu.n!ﬂ
blntig. Alle Anzeichen spraehen fitr cloen Krehw, der achon klinisel) dingnostiniert
warde. Ilei der Sektion heatittigte sich dic Diagnoe: cincs zerfnllencn yerhomnenden
Plattencpithelearcinoms, dae tom rechten Unterlappentmnchine nusging,  Metn.
atasen waren nicht vorhanden,

In Deutschiand liegen dnzawischen nnch 2 weitere Broohachtungen vor, die hisher
nicht in dns Schrilttom cingegangen shul, ¢

Der erste Fall wurde von Trutachlaonder grechen, dee darliher Yerelle 2nml
kore mOndlich berichitcte. Finer persdntichen achriftlichen Mitteifung entnehme
fch dazo folgendes: 1N1R acrlrrte ‘Fentachinender cine 40jhrige Fma, d!e mit
Inngrn Unterhirelnmgen 10 Jale in cincr Adbestfahrik titlg wnr, Die Kliniecler
Diagnose Iantete Yl . ihr:  Lungentomor melite? (,'irr-‘mtiuc!wr- Taungenproney
rechte? Vikariierendes Emphyerm linke, Ascites, Ilochgmdige Knchexie,” DBet
der Scktlon fand efch keine Tulwrknlone, dagegen nber elne schre avsredehnte

Avheatoxe mit mnesenimften Ashestilrporehen und eln rechtsecitiges Flewra.

Llastomn, dns sich histologfsch als |, pectrdoniveo/8res Mesotheliom® froenureetellte,

Uber don Lungenkreba hel Astwstoee, ) 103

I Poritonpnm Teataned cine avsprdelinte Tomoransernt wit, Aewites, Jler linke
Penmmnm enthiclt clien Frgull von f0com,  Komtpenamintischen Emphyeem
der finken Lonpe, Die kachektisehe Pmn afarh nn Kreielanfechaiete infelye der
tanpenerlirnnkung, .

{%e raveite Beolnchlung stammt von Alwene, Dic Sckifon nahm Flacher.
Wasele vor. Jeh kam als Gutachter mit dem Fall in Bertheung. Der f0jahrips
Mann (13, R, 81 bl 12, 0, 41) hatte his ¥, Jahr vor dem Tode 42 Jahre In einer
Mesttantechukabicllung geacheitet. Fr erkmnkte Im Januvar 1931 unter su.
mhmendee Alemno? und Gewlchtannahme mit den Zeichen elnes Jinkescitioen
Parmerrunscs,  A'rolute Dimpfong. aufgellencs AtempgerBusch und Pechte.
velritnging dee Herroms, Der Auxwenef enthislt refehlich AsheettSrperchen, In
dem mehiefnch dorch Pynklion ahgelnemnen, gnilertigen, rotlichen Emgnd werden
wighlich Tumorzellen gelunden, Cher der rechten Lunpge unfen waren vercingelt
tein'iasipe lnoe'gerdnechl: zn Wren, e Mintenknng eticg echnell an, Im Avx.
worl keing Tuherkelmellen, Dantgenologisch wurde eine Ashestosr mitticren
Cirndee featgestetlt und im rechten MNiluw evil. der PrimActomor vermutet, Die
Sektion deckoe efnc leichte Asberiose mit cinem diffueen primieen schleimbildenden
tritenrellcarcinom der linken Pleurn von grotaniells ndenomatdsem Charmkter
ond Mctantnsen nn dee Bouchesite der linken Zwerehfellkuppe, dec Seroen des
trinen Bockens nnd der Bruetmnsku'ator links anf. Das Scktioneprotokoll der
rostkororgane act im einzelnen angelihrt, dn bishee darO%er nicht berichtet
surde, . ’

Rrustacktion. Pannlenlus adipmens mafig entwickelt. Thorax lst mAdig
rendiht und clastisch, Rippenknorpel sind gut zu dorchachneiden. Das Zwerchfell
steht rechty in Hohe des §. Intercosta'mumes: anf der linken Ssitn lat es nach
unten amgeklappt und engt welt §n dic Rauchhohle hincln, Sein unterer Pol ateht
YWer ticfer als dee Deckenkamm, Bel det Pncumothomxprohe entwelchen sus dez
finken Menrahdhle fast 2000 eem einer gelblich.-braanen, fadenziehenden Fltesig.
trit. Das ganse Mcdiaatinnm ist nach rechts verdringt. Dns Hers hangt troplen.
Tormig fm Mcdinstinamg scing tinko Knnte Tiegt in dee Mittellinte, Die rechte Taunge
i hin avl geringe strangfdemige Verwachsungen frel tn der PlevenhoMle. In der
Feum costalin finden sich bis handflachengmmile, derbe, weile, achnipn Platten mit
sinzelnen knollenldrmigen ebenes docben, wreien Kndichen, In der Plones des
rechiten Lungenoberiappens sicht man eine groBe strahligo Narhe. Aul der Pleora
der rechton fnngs etkonnt man cinen feinen, mAGIg fest haftenden gruen filzigen
Wlap, Die rechie Lange selbwt Ist von gehBeiger GroBe vad mittlerem Luft. und
Faedgkeitagehnlt, Dio Ieurn vnd die Schnittfliche zoleen cine mallg atarke,
shunrre, netefSrmige Zelehnung, Im Ohrigen int dos Lungengeweho von mter
Fatbe. Herderkrankungen alnd nieht nachzuseixen, Im  Unterlappenaat der
reehiten Lungenarterio Maftet auf der Intima ein kieiner braunrotze Iilutpfropl,
I%e Langennrtericn alnd Jeer. — Die linke Plevra It in ganzer Ansdehnong schwartig
senlicks, Aut dev Innenflache findet man ninoenhaft dicht beicinander stehende,
e walnuBorofic Knollen mit maullicemetiger Oberlliche, bestchond avs einem
z2'lertigen — aul der Schoittfliche weiflen — Ceschwulsigewebe, Dicesy sondert
wim Jurchechnelden cine fadenzichende IIdssigkelt ab, Nehen dem Tumor.
rewehe aicht man clenfally oinigo wehnige: Iatten wie rechts. Dns Gesclivealst.
rewehe dringt an kelner Stelle ticfer in dio Unterlage cin, vor allem nicht in das
lungengewebe, Nue Im Nercloh der efngangs cowlBihinten Hantknoten an der linken
Prmsteite tindet man Geschwolstknoten {n der Zolechentippenmmekolatur, Die
finfen Lunge Iat atark atclektatisch und nur mit einer strngfdemigen Verwnchsung
andlee Brustwnnd adhgrent, Das Tongengowele lat von sAlfester Konvisteng, graw:
ritlicher Farhe nnd soigt aof Schoitt- nivd Oberfliiche eine schwarse,. neteartie
Zrichnung, die ctwas dichter Iat aly Jlo der rochten Seite, Im Lungragewebo selhet
rirgends Tumor, Trachen, Bronchlen beider Lungen sind von gehiviger Weite und
Drentechen Archiy £, k1in. Ned. 191, T3 13
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vor parter Wand. Ceschunletgmwete it nirgende nachweiebar,  HPuelymph.
knesteny cined Lcflrrecite von schwnrmer Farbe nnd weicher Kensistonz, — na Hewy
i kaum 2o grofl wie die Lreichenfanat, [TorzboateMitter gints uned spicecind,
Spteatinnlinks Fettpowe fe2 midfie refehlieh vorlianden, Ixr linko Ventrita
et Klein, dder reehite ctune erweitert, Wind! dee linken § mm, dee rechion 23 mm
dick,  Smtliche Mersklaproen et mod schlnBfihie,.  Reozarterien midteledn
ungd vom garter Wand, Thae Myokard iat anl allen Sehnitton gleichmiOig hrawnna,
Anetn In preazer Ausdelinng zart ond clnstich,

Mikroskapisehre Rafrnd, o

techte Lunge, e Longoenetralitur roefgt stelenveise peeinge emphyseontoe
Veritmdemngen, Vereehistentlinh finedet man fm peribronchinen Cewebe knjtelen.
formigre Ablngmringen chics feinkornigen schwnmren Pigmentes, I dicsem Nereieh
reipt dne peritronchisle Geaehe dne dentlichs hvatine Umiandiing und Fitrow,
Neben den Ahlngremngen des anthenkotiszhen Figmentey siehe man aber aveh teily
friache, teitweier anch i Athan hegeiffene typlsche AshestorisiGriver, Dicen Tiegen
in grileren Mengren stets mit dem Anthmbkosepigment rosnmmen, Man findit
sie Aber auch unabMngig von dicsen in Langenalveolen und im interstitielen
Uewelo (lir sich allein tigrned,  Beichlich Abingerungen von Kohlestanh ow!
Abeatbdrgerchen sisht man nueh unter der Plevm. Dio grofen. Bronchien ent.
halten teilwyise Schicim uml ahgestoBenes Fpithel, JHe Bronehiolen’ sind vicllach
erwritert,  (ernl! alwer <ind sic mit cinschichtigem Flimmeropithel aregekieidet.
Epithelmetnplaeion Insern sich nirgends nachwelsen,- Dre Longengewehe unmitteltar
unter der Plearn geigh vinen Ieishten Kollnps der Alveolen, Dav Alveolarepithel
reigt hier cicifach drefisigen, aber nigends ntypischen Charnkter, Im Olaipen
nirgends preamonisehe VerAndernngen fm TLongengewebe,

Linke Lunge. Am Gewebe der linken Lunge Gindet sich der Befund der
Kollnpsindurmtion mit desquamativem Alveolarkatareh und Fibrose des Intee.
stitiums, Int perilronchinlen Conebo genau wie rechts finden sich reichiich Anthr.
koscahlagerungen mit einer flyalinose des umgehbenden Gewebes, Relehlicher als
rechits findet man in diceer Longe typiche AsweatosskOrperchen, und rwrar solche
in Anf- und Abhan. Brhehlich olener ale diesen begegnet nimn frefen Adhest.
mleln, Dic Geth@lle direr Korperchen gibt in typincher Welmo eino positive
Eisenreaktion, In dee linken Lunge findet man weiter umfangreiche Blutongen
und von Bintongen durchetzte (owehanckrosen, Diese sind meiet alls jongeren
Imtums, da Demarkationesmcheinungen vollstandig feblen. Die Ashestosiskomper-
chen sind In dieern nekrotischen Partien fherll ethalten und tecten durch die
Nekrmaen eles hrigen CGewrhes schr nchaef herror. Auch in dieser Lunge finden sich
am Brnehialapparat Jie gleichen Verdmlerungen wie rechte,  Epithelmetaplnsien
werden auch In dieser Jango vermifle, . :

Diagnose, Zahlreiche Ashestmiskérperchen In helden Lungen mit geringer
wmechrichener Fibrove (zeriige Lungenasbheatose), Kompressionstelekine
und Kolinpdndumtion der linken Lunge, Blutungen, Nekrosen ond  geeinge
Bronchepneumenie in der linken Tunge, . .

PMeventomor linke, Ier Tumor weehselt in selner Stroktor, An cinfgen
Stellen findet man sulide Zapfen und Stringe umgeben von Zogen cines myxo-
matoen zactfibrilliren Rindegomeles, Faot alle Grschwuoletrellen besitren grole
Schlcimvaknolen: man «cht manwnhaty, Siegelringfuren, Verelnzelt findet man
Zellen mit geplateten Vakno'sn, wo der Schictm in das ymllegende Bindegencle
‘aurgctreton iot. — An anderen Secllen blctet der Tumor dne Bild dicht nthen.
cinnlerlirgemice Hohtrtome, die con clnem glatten einschichtigen Epl'.hel' 3us-
wkicidet sind. Anch dives Epithebolten enthalten vielfneh Schielm wnd Keen sich in

Nepetringlorm aue dem Epfthelrerhnmd at, wole sic In das Lumen der Hohlraumre
) '

.

———

™ .

Uhrr den Longenkrebs bof Ashostose, i%

veetreten, Aber aneh fm Interetitinm findet man Ohers!l Jocker vorstrout schleim.

tilende Coschoulslzsllen. Nur an wenigen Stellen findet man elide Eptthel.’

tenmtionen olime Schirimbildeng nnch Art cinca (Sreinomn solidum, Die Geschwohs
timlet sich Qlerall in dog Tletrn pariotalie und viecuralin Bnke nnid fet stellenweie
ering in dic subpleomien Schichion des Lingengeweben hincingownchert,  ier
fimlel man als besonders tn den Septen und verelneelt anch In Lymplibahuen,

Dingnoee: Primires aohleimhildendes Drfisenzellencareingm der
Plrura, grOBtonteils von ndonomatdsem Charnktor,

Nie fmglichen gleigen RKadtehen von der Baneheclto der finken Zoerehifell.
Lnppee il von der Serosn ddes Kleinen Jieckens erweieen slch mikroskopiach nla
Vetnatnzen vom gleichen Ban wio der PrimArtumor, .

Il simd dfe Lisher beobachteten nnd in der WeltHteratur bekannt gewordenen
Yele von Lungenesand Brueifclikrels bl Ashestane ceschop’t,

Ale cinzige haben bisher Nordmann and Sorge den Versuch onterngmmen,
torexperimentell an weiflen MAvssn die Zueammentinngsmpe zwisehen Ashest.
wtagfinhalntion und Lungenkrehs gu bhonebelien, Sie sctrten 169 Maase za {hren
Versurhen an ond bestAuhten sio enteprechend der dnrchechnitslizhen Lahbene.
eml Athritedaver des Menschan golschen 1/, und 3 Momnten, Cher dis Halfte
dve Ticre atarb vorher, Keinoa fiierlebte die Inhinlntion JAnger nls @ Monate, 2u%
e filcrlebenden Ticre wiessn cin verhornendes multizentrisclies Pinttenepittiel.

aningm und 42—61% cpithélinle Neubildungen aller Stadien avl, Dnamit s}l dio -

machliche Bedeutung des Asbestataubes flie das prim&re Lungencarcinom dee
Mhestarbeiters expedmentell gestitet werden, Die Zahl der endgditig durch den
Versuch gndenchten Tlere, nua denen dlo obigen Zahlen errechinet wurden, ist achr
tlein, Nor 2 Ticro hatten Neuhildungoen, o nls Krebs anpesprochen woeden.
1Fe Avtorvn wiceen selbat nuf die Sehwirrighelt der Abgrenzung von einfachen
Metaplnslon hin. Fs mu0 einem crinhrenen Morphologen uned Sachkenner G'xct.
taswen bicihen to entachelden, wieweit die Schifisse der Experimentatoren bereehtigt
<l omd wiowelt dio erforderlichen VorsichtsmaOrogeln bezOglich Einheitlichkeit
omd Brauchbnrkeit dev Tiormaterinls boobnchiet wurden und wiowelt fn diescn
tirenzen 8pontantumoren In den Berelch der ErwAgungen gezogen werden miasen,
Nordmann nnd Sorge-aind hierauf kurr cingrgangen, .

AvfTalig Iat, daB man sonet hisher bel den Ticrexperimenten mit Asbeatataoh,
iz allerdings onter anderen Gesichtspunkien angestellt wurden, offenbar Shntiche
Veulmehtungen nicht gemaeht hint. Auch Iat man bei vorschindenen Tiemektionen
\ltunde, Rintten), dfo an Tleren vorgenommen wurden, dic in Asheat{sbriken lobten,
e olche Beobachtungen nicht gestoGen.

Wenn man von elnem Berufskrebs In cinsr bestimmten Arbeiter.
znippo rprechen will, go wird man zundchst denstatistiechon Boweis
rrhringen mlssen, dnB der botreffendo Krebs in groBerer Haufigkeit
els in anderen Berufs. und: Bev6lkernngeagruppen vorkommt, wobei die
Yorderung nach ciner mdglichet gleichartigen Altersrusammensctzung
i den Vergleichwnhlen schwer zu orflion sein wird. Der statistischo
Weg hat such fir dio Asbestose noch cine weitcro nnverkennbare
Schicrigkelt, Es wird eloh bef dicscr an sich roltencn Krankheft fmmer
mur um klcine absolute Zahlen handeln konnen. Eino cinzige Beob-
achtung als Zufallsercignis kann dobei achon recht groBé prozentimle
Verschicbungen hetbeifohren. Weitee wird man mit Nordmann be.
ricksichtimen mOssen, daB besondem in den letzten Jahren der Arbeiter.
wrehsel in den Asbestfabriken die Ergebnisso im negativen Simw

13¢
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Deeintrehtizen windy da gewidtnlich 1 die Krelmentatehomge cine Tane.
Stauhexposition il evtl, vin langeres steebfreios Intervn!! vergelesen
hnben muB. Dic wenigaten Avbeiter bleiben heuts ro Jange jn den g,
fahrdoten JTietrichen, Auch wirkt die Stavbbekimpfung  winschens.
werterveise dem Stoubschinden an der Longe entgegen. Immethin haben
wie heute bei den schweren Ashoatoren mieint noch Arbeiter vor un.,
die ihren Staubeehnden nus {ritherer Zeit mit aich tmzen, wo die Arbeits.
bedingunpgen wesentlich ungiinatiger Ingen, .

Als zweiter Gesichtapunkst, der fiir die Zuammenhangsimge zwischen
Krebs vnd Ashestosze wichitig ist, wire zn erértern, welche bSesonderer
Verhiltnisse boim Stanhechnaden und den Befunden am Qrte.
der Krankheit angetmffen werden, die den Krebs vorstiindlich mneten
wel von anderen Lungenkreheen untemeheiden,

Ale SchluBatein des Beweises mitBten experimentelle Erfah.
rungen belegen, JnB dic Xrebserzengmng auch am Tier gelingt,

Wenden wir una zunichat dom statirtischen Weg zu. Iier kommen
wir ale wirklich anverfissig nur dip Schtionen it genaver anatomischer
Untersuchung der Langen verwerten, weil bei den roin klinischen Dia.
grosen gewisse Iretnmamiiglichkeiten gegaben aind.  AuBerdem stehen
rein Llinische Arbeiten zu dieser Frge nicht sur Verlligung,

In Deutachland sind bisher 30 Ashestarbeller seziett worden,
Dic angeschlonsene Tabellel gibt die Fitlle nach Alter, Geschlect.
Arheitszeit, Stadinm der Asbestore und Todesnrmache — soweit siv
smflethalb dev Ashostoze oder der durch sfe bedingten Hetrschwieh
oder agonnler Pcamenic Ing — wicder. Die ersten 18 Todesfalle aim!
bereits veriffentlicht worden. Die anderen 12 habe ich gesammelr.
Das unter Nr, 29 mitpeteilts junge Midchen knnn hier vernnchliaxipt
werden, Ja aie nur cine hurze Stnubesposition hatte nnd anatomisch
noch keine Ashestose hot., Von den verbleibenden 29 Sozierten hotien
4 clnen Bronehinlkrehs und 2 weitere cin minlignes Plevmgowlchs, Jis
crreehnet sich hieranse cine Prozentsahl von rund 20% fir
maligne Gesehwiilste tter Lungre bei rezicrton Asbestosen in
Dentschland, Andere mnligne Neubildungen dea Kdrpera wurden
insgesamt nur 3mal gefunden, umd zawar jo cine dea Magens, der Speise-
réhre wndd der Prostata, Wenn auch der Lamgenkeebs statiatiach in den
3 Jutzten Jahrchnten betrichtlich zugenommen hat, #0 stcht er an
grofen Scktionsstatistiken doch immer noch hinter den Krebsen des
Verdnunngsknmla dewtlich zurick. Er nimmt an Hauligkeit in der
Krebuatatistik der Orpankrebee je nnch don verechiedenen Autoren ronst
den 4.2, Plntr.ein. Bei dor Asbestose liegt der Tungenkrebs in Devtech-
Innd weit im Vordergrund, wic die obigen Zahlen Ichren.  Auch ist das
Durchechnittasterbealter der Tamgengewitchstriger erheblich niedriger
nle dae der Triger gwlerer Careinome (rund 61 Jalre zn 08 Jahre). 1ie

Cler den Lnngenkroba bef Ashestow, 197
Talello 1,
! N ° a e e
y i frep, | Jloub. ) Feeles : Utallom ' ’
e ;v«-’-‘wﬂ&m 3::: "}‘:;:" At Tong | ToMemrEncho T'ublinfert stureh
Y n
11337, ¢ ? ? n Fahr 1014
2,:87J.,.8] 20 ! Ht ‘i Buresch/Loescheke
) 1031
alsog, g = In Beintker/dl Binai
i ¢ 100
1 g b2} . I Beintker/Path, Inst.
! i ¢ : Minster 1031
5.%J.81 20 TR 41 Stroebe/Reger 1033
6a3tg, 21 & Ut Bohne 1036
7istg, el n m Savpc/Letterer)938
R iJ.l Jo. 21 IR ur Eanpe/Baniocki
LI
91382,2] 13 n . Wedler/Walkhoft
. 1030
s, gl 15 1 Wedler 1030
nicdd., s 12 ¢ |, I Wedler/Koch 1039
121620, 2| 10 bi¢ Wedler 1030
13:81J., 8] 10 1t Magen-Ca. |Wedler/Wnikhoff -
: 239
[ERR RO - B | 9 1 Bronehinl-Ca, | Nordmann 1032
15 {56 J., & 7 12 m Bronchial-Ca. | Nordmnnn 1938
13 138J., 91 12 7 I |TangenabzccB,| Nordmann 1038
Empyem :
17 168J., & 10 2 I Bronchial.Ca. | Bohne/\Wedlor 1030
18 i60J.,. 38| 18 1 ux Bronebial.Ca. | Wedler/Linsbach
1040
1i0Jl,&{. 18 1 m Ocooph.-.Ca. (A1 Binei u.a,
2 j00J., 8] 42 Y 1-u Pleuen.Ca. | Alwena/Filschor.
Wasels
2L ix8J, Q] -4 1 It. - Bohno
2i8J.8] o7 1l Koopmann
23169J., 9 4 - 0 1t Bohne
2 62d, g 325 - 2 n " |Holm u,n,
25 {60, 8| 22 2 DI | Prostats-Ca,
9 132J., 9 0 1o 1 [lungennbecefl,i \Wedler/Poczks
Amyloidoss
22 60J., 21 12 b4 m Nicreninaufl. | Wedler v.a,
2R 136 4., g 6.6 o 11 Lungentbk, | Wedler v.a,
29 118J., ‘L1 Q Lungentbk, o1 i Biaat u.a. :
301404, 2 10 ?. { ~JIl  |[Pleurngewidchej Teutachlaender

kicinen Znahlen erlouben allerdings hicraus zundchat noch keins be.”
sonderen Schlibaso, Nach der Geschlechtsverteilung kommen aunf ¢ Manner
2 Frauen mit Lungengewdchacn, Fir die Geschlechtsvertellung der
Krebse der Lungo unter MBnnern ond Frnuen werden sonst Zahlen von
3—4 : 1 nngegeben., Die Quoto der lungenkrebrkranken Aabestarbeiter
nnch dem Geschlecht fst natfirlich auch abhingig von der Zahl der in
den Botricben arbeltenden Frawen und Manner, In Deutechinnd ber-
wicgen die ersten bel weitem.  Bet den beiden obengenannten Frauen

.
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fallt dae relativ niedrige S‘xrben!icr von 36 bew, 40 Jahren suf, Al
Krebstriiger Intten cine ausgeprigic bis schwerc Asbestose. Nur dee
Mnnn mit dem Plewrncarcinom (Nr, 20) wies rine mABige, Asbeatose Ini
nllerdings schr linger, aber wohl nue geringer Stawbexposition auf,
Nordmann hat schon darnuf avfimerkeam gemacht, daB in allen Fallyrn
cine lingere Stavbnrbeit im Spicle jet, Dns trifft nach obiger Tabell.
fir alle Krebstriiger ohne Avsnnhme zn, Die Fxpositionsreit liegt 2mn!
bei 7, Zmal hei 10 und jo Imal bei 18 bzw. 42 Jahren, Das sthubfnic
Intereall vor der greifbaren Frkmnkung an Kroby, wibrend dem das
Asbeststnvbrepot in dler Lungs weiter sitken kann, war verechictlon Iany

. (‘[,-!2 Jahre). Imnl yar s nicht govan bekanng (Ne, 30 der Tabelte),

Dicee Zahlen reigen cindootig, dnfl der Lungenkrebs die hofigae
Komplikation bel der Asbestose ist, wenn man von agonalen Prenmonicn
und Herzachwhche absicht. Sclbst die Tuberkulose, deren Hiufigkeit
jn monst die des Krebres weit tibertrifft, ateht hier hinter dem Lungen.
krebs gane, wosentlich zuriick, Damit ist cin entacheidender Bewvis
file den engeren Zusnrmnenhang von Asbestose und Lungenkrebeerbracht,
Ex ist erstmmlich, dnB dic heutigen Prozentzahlen ans dem groGeren
Ausgangamaterinl genau mit den von Nordmann frdher angefGhrten
Zahlen nus cinem klcineren Beobachtungegut tibereinstimmen, =

Im Aunland licgen dic dicsberdiglichen Verhiltnisse bis houte wie folat:

Dic griBten Erfahrungen besitzen in dieser Frago die Englander.
Es besteht nach dem englischen Sehrifituin, das 'zu unlbersichtlich iat.
weil die Blnxelfalle zum ‘Teil mobrinch verOffentlicht wurden, ohne da8
man sic noch trennen kamn, Ieider nieht die Moglichkeit, dis Einzel.
beobachtungen genan wio oben aufruffhren. Man mu8 aich bis au!
weiterer tnit den Zohlen von (Floyne begniigen, der anf GO Sektionen
von Asbestosen (nnch Bander) 6 Lungenkeebsfille (woheacheinlich ein.
schlieOlich einca FPleurngewichaca) govcher hat. Fs ergibt aich hiemus
eino LungenkrobshRufigheit von 12% bel Asbestose.

Ganz, &hntiche Znblen licgen avs USA. vor. Ich habe dort avs der

Literatvr bhie 1030 13 Scktionefalle gesammelt, Dio Zahl ist méglicher.
weise nicht gnnz vollstindig, dn mir cinigo Arbeiten nicht sapinglich
wnren. Unter dissen acrierten Asbestosen tenf ich aul 2 Bronchinl.
krebse, die oben angeffihrt wortden, Jas entspritche cinem Hundertentz
von ruond 15%, 1in anderer Orgnukrebs “wunde dort nicht anfgefthet,
Rclativ hRufie ist (tber dic Pnewmonic als Todesurracho (4mal) berichtet
worden,

Aue Frankrefch liegen "‘nemmg.cn\ ciec zn unserem Thema Ober.
Jmupt keine cigenen zweckdienlichen Angnben vor.

Ebensowenig werde in anderen Lindern daru ctwas verBlfentlicht.

In Italien, wo man die Ashestose sehe gut kennt, 1a% bisher kein
Lungenkrehstnil geschen worden (Viglinniva), .

'
t

l

Uber den Langenkrche bel Ashestose, 190

Tn der Weltliteratur Qbersehen wir also bisher 14 maligne Lungen..
Lippenfellgewdchse cpithelialer Herkuntt, die anf 92 Sektionen entfallen.
Pae sind rund 10% Krebsfille bef sezicrten Asbestoson,

Von diexen 14 aind zanfichst nur 11 zoweit in Einzelheiten beschrieben
woreden, dnfl aug ihnen noch weitere statistische Ergebnisse gewonnen
wendlen kénnen (s, Tnbelle 2).

Tabelle 2. .
granb | Jecien | graitiem
rer, Alee, Intere J 1. 1. SMe-
L Bl B A f Lol | i | AT
) - he H !
1:2050.. 9f 8 9 11l iverbornten rechter| keine Cloyne
! Platten. l Oher. :
o ‘ eplllml-CA.. Inppen
dindg. el 161 18 I |verthomnts:rechter| keine Clorre
t . ! Platten. | Unter. -
. : 'erﬂhel-Ca. Inppen )
1'nsl, gl N . 11t . | Platten- {rechter] keins | Lrneh und’
! N epithel.Ca. | Unter. . S ml!h
! — lappen
,4! J 31 18 It acintecy | linker | aos. Eghert und
! : Ca. Unter- {dedebnte]  Qeiger
: lnppen | Metaata.
slerung
’3’) Jo R 7 ? IL  }verhornten] linker | Leher, {. Nordmann
| ‘ * | Platten. | Unter.| Niere .
) . |epithcl-Ca, | Inppen -
RIS do.gl 7 121 vethornten | linker | aps. l Nordmanu,
; Platten- { Unter. %u!ehn'a ‘Klelner Krolw,
; . epithel.Ca. | Inppen | Mctasta. lauch im rech:
1 L . sierung | ten Unter.
' lappen
eIl 10 | ¢ | I T (reehter| Ja [BohneWed.
| . ‘ Mittel. ler
i . ] 1 lnppen
{ wd| IR ~ |- I |vethomtes[reehter | keine | Wedler,
i . Platten. | Unter. Linzhach
l : epithel-Cn. | Inppen
) ;CO J. 2 10 ? nr rseudo- rechte | Perl. Teutsch.
' alveolires | Vlenea | toncum Inender
[ Mero-
3 _ . thelfom .
mlgod., g 42 A I—IT1 | edenoma. | linke | wbe. | Alwena.
: L0ncn Pleurs {gedehnte} Fischer.
Pleurs-Ca, . | Mctasta.! Wnsela
. . slerung
Hnol, g 2 ’ entdife. | linker ’ Gloyne |
rensfertes | Unter-
Ca. Inppen
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200 TN WL Wedtee:

e Verteilung nach dem Geachlncht machtan{ 7 Manner 4 Fraven nys, -

Dar Alter Jicgt awiechen 35—71 Jalron,

4 atehen daven allein in dem reinthv jngendlichen Affer von 35 b
41 Jnbren.

Immer ist dic Zeit som Arbeitabreginn bis zor Krebaenbwickluny
verhiiltnismallig Jong (zwischen 1242 Jabren). Bei kvrzer Stand.
expositionszeit achicht sich gewghnlich cin Jaingeres staudfreics Intereall
ein, wne 2n beweisen gcheint, dafl tie Stanbeitvwitknng — wenn {iber.
haupt — cmt sebe allmahlich g einer Krebsentwickivng fehet.

Die Mehzahl der befallonen Kmnken hatte cine schweee Asbestoss,
ohne dnB sje in dircer Form allcrdings oblignt scin miiBe.

ymal Ingen Jangen. ond 2mnl Pleurmgewdchee vor. Die Lungen.
frchse selicinen alte — aoweit dar waehtriglich noch sicher 2u entacheiden
fat — vom Bronchislepithel nnegegangen zu xein. Fino {lir einen Alveolar.
krebs typische Beoobachtung findet sich nicht dnrunter:

Dem histologisehon Charnkter nach Ghrrwicgen die verhornenden
Plattencpithelkrelee,  Von 8 histologisch nilier beacichneten Lungen.
krebsen waren § verhornende Plattencepithelkeebee; ein weitcrer Platten.
epithelkrebs wnr nicht verhomt, Tin anderer Krobs gehbrio der Gruppe
der vndifferenzierten Gewdchze an und das fetzte wuchs acinds.

Die 3 Pleurapewiichse wurden als |, prendonlveolires Mesotheliom™,
als adenomntpecs Plenrnearcinom® nnd nlt ,squamous  enteinon®™
heschrichen, )

4 der LungengewBehse im cngeren Shme hatten kelne Metastacen

gosetzt,

Dic Lokalisation der primiren Lungenkrebse f&1it allein Tmal avl die

. — e -

Uhber den Limgonkicbs bel Aatmstons, 201

<utl, 20 witkent sie doch dadurch fiberrengem!, dafl aio an pmn vore
«hiedenent Orten. mit wogefabr pleichmitiiger Haaligkeit gefunden
wnrden (Dentechinnd, England, USA.). . -

Dicsen rein zahlenmaBigen Verhditnisten Tassen sich nfin ans obigen
Alcitungen noch weitere poaitive Gesichtspunkte anfdgen, suf di= Notd-
mann allerdings an kivincren Zahlen rum Toil schon hingewicsen hint.

Vit nennen hier zunchst das Lebensalter dor Krebstriger. AMein
+ vem ihnen befnnden sich noch fn dem redntiv jugendlichen Alter von
B34l Jnhren, Wenn anch der Lungenkrebs sehon bel Jugendfichen
vorkomms, sp Jicgt seine gréBe Hiuligkelt ronst doch oret zwischen dom
M—00. Jrbonsjahr,  Diecer Stufe gehren unter unscrem Material
5 Kmnke nan, o

Die Verteilung noch dem Geachlecht ist gegen dio aonstigen
Zahlenverhgltniase hier suungunsten. der Frauen verschoben, Unter
1t Fallen treffen wir 4 Fraven an. Fir den Lungonkrebs geben dip
grofien Statistiken ronst eine Verteilung der Geschicchter von 3—4 : 1
wwizchen Mannern und Frmuen an, “Immcrhin wird man fm Avge bohalten -
mitesen, dnf besonders in Deutschiand und England iin Gegensat ru
USA. in den Asbesttabrien die Frauen alw Arbeitnchmer zahlenmaSig
lic Manner Obertreflen, . .

Schr benehtlich erscheint die haulige Vbereinstimmung dea
$8bzea der Gerchwulat mit den achwersten Verdinderungen der Azbestosy
in den Untergeschorren der Lunge, wic wir os oben ausfihrten,

Weiter ist der histologische Charnkter der Lungengewdvhap -
anffaflig. Das meist verhornendg Plattenepithelenrcinom steht eahlen.
mifig gnng fra Vordergrund, Wir zAhlten unter B niher bezeichneten
Bronchinlltrehsen allein 6 solche, Das bei den Lungenkrebsen somt

@04 A4 4920qo

-

e Unterlnppen, wo dic Asbestose hinmer am stdrksten entwickelt fst. fibliche Zahlenverhaltnis unter den einzelnen Gewdchalomron lsb hier
8 . 4mal xitzt dag GewAchr im linken, 3mal im rechten Unterlappen. Dev:- mnz tugunsten des Plattenepithelkrebees durchbroclien urid einseitig
W.  gegentiber sind der rechte Mittel. und Oberlappen nur jo Imal mit vemschoben, Wenn inan die Lungenkrobre histologisth fn die 3 grofen
- - einer Geschwulst vertroten, : . Gruppen der undifferenzfecten Zellen, der Plattén. vhd Zylinderepfthel. .
3 Diese 6rtliche Ubcreinatimumung der Geachwulstlokalisation mit den torcinomo cinteilt, to atellen dle ersteren in den grafen Statistiken.das
© - atdrketen nsbeatotischen Gewebsverntlerungen in den Untergeechosyen Hauptkontingent mit rand */, nller Falle, Da dio Plattencpithelkrebse
der Lunge iat- auffAlig, . ’ '\!'\n“::iﬁﬂtcn gfu Mcmiimng nei{ge:. Fr:;a'g e;‘ v'emt\andlieh enchclr;‘cn,
io znhlenmAaBice Hanlung des Jangenkrehzes baigerierten Asbestosc- tiai> ber den obigen Beobae “_"'80'! n on keine Motnstaren geschen
(rﬁrz:\”;!tc(‘;cr nfu- ciuluimcnde,%!cwv:i- far cine nihers ureich- “I"""C{L Gerado dio histologische Beschnffenhelt der Lungenkrebeo mit
liche Verknfipfung dieser beiden Kmnkheiten. Der Prozentsntz von slen cindeutigen Uberwiegen der Plattenepithetkrebics apricht fur scino
16% Lwngen. und Pleurakrebzen Jlegt weit Gber der sonst statistisch relbstindige Stollung unter den Lungenkrebsen, .
2u etwnctenden HAnfigkeit hei anderen Scktionen, Wenn die Lungen. Der K.rcbs wurde immer erst nach ciner relativ Iangon Binwle-
¢ krobshAufigkeit auch in den letzten Johrzehnten sicher crheblich zu. kungszeit dex Staubes gesehen, Sel ev, dnf) die Arbeitszeit im Aabeat.
: gcnommcn-hnt. 20 macht sio nach grofien Statistiken bei Scektionen im -“hnb scht Jange war, oder daB aich bef kurzer Arbeitareit mit gewshn.
Durchsehnitt doch nicht mehr als 2—0% aua, Wenn fir dio Aebestose lich betrBchtlicher Exposition ein Inngeres Intervnll einachob, fudem (}vr
“=  dic obsoluten Zahlen — wic wir zeigen konnten — auch noch recht klein Staubschaden sich weiter answirken konnte, Rine Reihe chmwamifreive

3
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Reohachtunaen, die zom Teil vom Yerl, aclhat gennelhit werden konnten,
Iehren ung, da® were . Wof der Aalwatoee der Strubsehaden eich oft et
in clicaem Intervnll eiostellt und 2ot piner zunehmenden Fibrose [ibr,
Unterallen Lungenkrebafillen bei Asbostose findet sich nicht ein cinziger,
bei dem nicht dicse Innge Fimwirkungsereit. der Asbeststauben gegehen
witre, Hictin besteht cine echr gnte Cbercinstimmong mit den Erfah:
runsgen bel anderen Jlerufekrebsen, )

Dic ronstigen histologischen Befunde in der Arbeoetlinge
crmiglichen uns cin weitcres VorstAndnie fOr «lie obigen Zueammen.
hinge. Man trifft in den Asbetataublungen nn den kleineren Bronchicn
meist svegedehnte Epithelmetaplasion, die als prienncerbss Stadion
angesprochen wenlen kinnein.  Hichgtwnhischeinlich gehen aus jhnen
im wesentlichen dic enreinomatieen Nenbifdungen hervor, Nordmann
hnt in eincm Falle sognr dic Beobnchtung gemncht, daB bef einom grofien

. Carcinem de= linken Unterlappena anf sler anderen Soite cin cben be.

ginnender kleiner Krebt vorknm, der nicht ale Metaatase, sondern ale
cin aus dem metapinstischen Bronchinlepithel antochthon entatandemr
Krebs angesprochen werden muBte, Fr hilt deawegen’ die multiloculine
RKrebsentatchung bei der Asbestose fiie bemondern bezcichnend.  Hier
finden wir Pafallelen zn dem Schnecberger Lungenkrebs. .

Es hat don Anschein, als ob neben dicsen Mstaplasien such die
sonstigen histologischen Verdnderungen in der Lunge bel der Krebs.
entatchung miteprechen. Ihnen ollen ist in emter Linie die stark ge.
stejgerte Wachstumstendenz dee Gewebe cigen. Hier sind
nenmen dic richlichen Fpitheldesgramationen mit Formverdndernngen
der Deckzellen, dic Bildung von mhircichen Makrophagen vnd Fremd.
kérporicsenzellen sowic die Bindegewchswucherung,  Dabei werden,
womu{ Linzhnch Bemg pabm, dic cirrclnen Gewebe ann thren nor-
malen Bezichnngen gelfst, ohne daB indes der Gewebaschaden so orheb.
lich ist, daf Zellunterpang cintritt. In dicser geateigerten Wachatums.
tendenz und Storung dor normalen poweblichen Beziehungen sind Hills
krifte filr dic Kecbacntatchung wohl mit groflar Wahrechelntichkeit zn
suchen,

Auch {3t die Ploumgewichen gelten dicse Gesichtrpunkte. Dn's
Lungenfell ist in dic Umbnuprozessc cinberogen. Man findet dort E.’n-
theldesquamationen, Fibrinnulingerung, Bindigewebsentwicklung, Ver-
schirichmg umt Einlagrrong von Asbestkryatollen wnd Asbrathérperchen

Gloyne w.n.),

(JIXi‘;e ilie.-e n)\n!gc(‘\hr!vn Qesfehtspunkie figen oich den Einsichten,
dic nus den statistischen Zahlen erwnchsen, gt cin und bitden stitzende
Arpumente fiir den inneren Znsammenbang zwischen Asbestose vnel
Lamngenkrebs,

Nebon dar crhihten Rote an Krebstritgern bei Aslbiestose muB als
woiterer tberzevgenter Rewcisdle tiorexpeeimentelfe Reproduzicer.

8003 1501
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Cher dnn Longonkrobe bei Asbestoen, a2

tarkeiy dicser Verhiltniese gefordert werden, Diexer Punk® kawn fiir
die Asbestose bisher nech nicht ala gesichert ‘angesehion werden. Iias
liegt abor nicht an negativ avegefallenen Versucken, wondem cinfueh
daran, dnB dicse Frage in groferem Umfange noch nicht in Anarilf
gerommen worden jst. Die eraten Vermuchn haben Nordmann und
Xorge mit cinem frappant erscheinenden Ubcreinstimmungsergebnis
nntemommen.  Wir kamen bereita oben damuf zv sprechen. Man
wird allerdings vomeichtigerweiee weitere Bertatignngen undd Ancrken.
mng dieser komplizicrten Verbiltnisse durch weiters Snchkenner nb.
anrien mitasen,

Jlenfalls sprachen alle bisher Yekannt gewordencn Tatanchen doch
nit groBee Wahracheinlichkeit dafor, dn88 die Nordmannsche Anvicht
her den Berufskrebs der Asbestarbeiter berechtigt it Auch die nn.
deren Autoren wie Gloyne, Lynch und Smith, Egbert und Geiger
sowie Linzbach zeigen die Tendons, hier engere vrviichliche Rezichun.
grn ze vermuten, Der Versuch ciner Widerlegung diczer Annahme it
Yisher von keiner Scite unternoiminen worden.

Wenn wir uns nun dle Fmge vorlegen, worin die cancerogene Wir.
knng des Asbestataubes zn suchen ist, ro missen wir allgemeine und
drtliche dlisponierende Faktoren trennen. DaB zum Zustandekommnien
rince Krebaes eine allgemeing Krebadisposition” (Veranlagung) vorms.
ruxctzen jut, wird allsrorts angenoimmen., Worin sie zu suchen ist, 130
sich schwer engen. En fst aus der allgemcinen memsehlichen vud expeti-
mentellen Pathologie bekannt, daf die Bereitechalt zu Krebs von an. . *
IagemABigen Faktoren abhangig ist. Dae drlickt sich darin aus, daB
nter gleichen Experimentbedingungen und cinigermnBan gleichmABiger
ixposition {ir cancerogene Schatlen beim Menschen die Quete Krobs.
kmnker immer nur cinen Teil der Gefshndoten anamacht. Dna uns
fir dic Anbestose vorliegende Beohachtungsmaterial 188t eine Annlywe
rach familiarer Krebsbelnstung nicht ausreichend zu,

Wicweit und iIn welcher Welse der Asbeststrubschaden cine rolche
sligemeine Krebedisposition echafft, wiseen ‘wir nicht. Ihre Annahme
hieibt cine Hypothese. Dabei scheint es nicht so zu scin, daB sich dicse
rligzmeine Disporition so stark ‘auswirkt,. daB sic etwa nuch dic Int.
stchung von Krebsen an anderen Urganen begiinstigte. Dafdr sprechen
die vorgelegten Zahlen gar nicht. Von entscheidender - Wichtigkeit
echeint immer vor allem dic Sitliche Umstimmung 2u sein,  Thren mor-
phologischen Ausdruck {n den abgedndetten Qewebarenktionen der
Jmnge haben wir oben naher aulgefihrt. Als deren Urache konimen
in erster Linic chemische und mcchanische Foktoren in Betracht. Da
der Asbest chemisch einfuch definiert int, lirgen die Verhaltniase frivr
lidlich Gbermichtlich. Man kann wohl von vomhernin angen, dnB
Stoffr ava dor Grupps der bekannten cancerogencn Apentien nicht in
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Frage kommen, Die Einwirkung rdes Asbeatatnuhen avf die Lange votf,
richt eich wnhrecheinlich fiYer chemische und meehnanische SL".'vﬁl!(-"_
Die clhiemizsche Wirkung avechen wir in der Kiceelefure, die gich nna due
leichter nngreifbaren Serpentinasbest hernusiieen diicfte. a8 sie e
enneerogene \Virknng besitzt, ist nnch don Erfabrungen der menxch.
lichen Pathologic wnd reichlichen Ticrexporimenten gang unwahrschein,
lich vnd pmktizch avsreichend widerlegt. IR allerdings in den durch sie
goscizten, fir die Ashortose Srtlich onders angeordneten und nusgr.
prigten Gewcbsverdnderungen andere Verbiltniaso als bei der Silicusr
gegeben sind, muB im Auge behalten worden, Iiese anderenrtige An.
ortnang wiwl Form der Gewebenenbildung kann immeorhin andere biy.
fogische Renktionsweisen dev Gowebes nualisen. Dnoritber hinaus winf
man aber gernde die mechonizchen Rickwirkungen der vielen spitzen
Asbestnndeln wnd Korperchen, die wahtecheinlich besonders dem Hom.
blendensbest miv sciner starren. schwerlgalichen Berchaffenheit cigen
sind, henchten miissen. Ihnen kommt wohl sicher flr dic cipenortipe

" Gewebsrerkiion durgh die siandigo mechanische Irriticrung cine grode

Betenting za,

SchlicBlich xei noch dnran crinnert, daf besonders an den Bronchien
bei der schwereren Asbestose wich entziinelliche Reaktionen, zum Teil
mit Bronchicktnsenbildungen, abspicler, dic ibrerseits gelegentlich ciner
Krebsentstechung Vorschub Ieisten kénnen, '

In dicscn nligemeinen und vor allem drtlichen Gegebenheitsn werden

-+ wir fiir dic Ashestose bet wnseren hevtigen Kenniniseen dic Erklanmg

fite dic - Kecbsentstohung snchen mitesen,  Viele der Schiiden kommen
jhrer Definition nach nicht. iber den Begriff Jder chronizchen Reizwirkuny
hinaue, DB wir damit noch weit von eincm vollen Verstindnis der
foinerent Bezichmngen entfemt sind, hat dicscs Problem bei der Axbestose
mit dem der Krebsentstchung tiberhanpt gemeinsam.

Wenden wir uns nun noch der kiinfachen Dingnosestcliong des
Krebsea in der Asheststaullunge v

Grondeitalich werden hice nlle dingnostizschen Erwigungen An.
wendung il Giltigkeit finden mitesen, dloren wir nns auch ronst bei
der Krcbrerkenmmg der Lunge und Pleurn bedienen, Da sich der Krebs
nber hicy anf cine Grundkennkhedt aufpfropft, werden wir mit Dbestimmien
Eigentitmiichkeiten dee: Krankheilsbildes rechnen vnd bestimmte Yor.
Kenntnisse ans der Symptomntologin der Asbestose mitbringen miesen.

Fiir dic Vomgrachichte wind en zunichst wichtig acin, cine genaue
Berofsnamnese anfranehmen und die Frfabrung ru bericksichtigen,
o8 Lungenkrebee bri Aabestose sich erst nach jrhrelanger Stanb-
exposition cinzuateHen pflegen, wobed die Daver dor Gel8hrdong zom
Teil durch ihre Intensitht anfgewogen werden knon, Wir kennen bisher
nur cine civzige Beobnehtung, wo dic Arheitazeit im Stnub nur 11/, Jahre
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eteig, gonat emtreckts mie aich.nuf 7 Jahre und mohr, Bet kurrer
intensiver Bestiubung rcheint dennoch zur Krebsenistchung immer cin
lingrres staubfreics Intervall hinzokommen zu miiesen. Jie gibt Lisher
teinen Krnklicitefnll, bei dem der Zeitravio vom Brginn der Staub.
rrinit bis zum Nachweisbarwerden dex Krehees weniger ola 12 Jnhre
hotiapen hdtte, Man wird weiter gowshnlich erwarten diirfen, daG der
Rrebs nur bet susgesprochenen, wenn auch nicht immer schwersten
Furmen der Asbestoss nuftritt. Die obigen Beispicle belegen dice,

Die ersten Symplome cines nich entwickelnden Lungenkrebacw, die
an sich in schon moist nichts Charmktcristisches oder gar Pathcgnomo.
wizthes bicten, werden nich® so auffillig sein wie bei einem vorher
geimden Menechen, weil Kurzatmigkeit, Huslen, Avenwr! und gewiese
MiGempfindungen im Bruetraym dem Asbrstoackmanken agwicro ge-
laufige Beschwerden sind. Auch cin gewisser Verfall der allgemicinen
Rriifte, der cinen Lungenkrsbs sogar.anfangs gor nicht zu begleiten
hraucht, Gewichtaabnahme und Appetitlosigkeit sind bei den xchweren
Formen der Asboatoso recht hnfige Erschoinungen. Auehi akute Ver-
«whlechterungen im Allgemeinzuatand, einsehlicBlich derdrtlichen Lungen.
eschwerden, kommen oft als Ausdruck avigeplropfter Infckte, dic
sthuerer {iberwunden werden, vor. Jin ganzen wird man es sich filr die
Vorgeschichte der reinen Acbestosc rber doch zne Regel machen miesen,
a3 dor KrankheitaprozeB cine nur gang alimihliche dber Jnhre, jn
Jahrmehnte sich hingichendo Verschlechterung erfdhrt, Wenn jn diescr
Eatwicklnng plétzlich Einbritche sichtlicher Srtlicher und. allgemciner
Versehlcchterungen vorkommen, wird unter anderem der Gedanke an
vine Krebsentwicklung auftavchen mileeen, Neben dem Krebs-kommen
sonst hierfr am haufligsten unapezifischs Infekte mit Bronchitis, Pnen.

monic oder AbsceB in Froge. Dic komplizierende Tuherkulose mpicit.

naeh unmeren Erfnhrungen nur eine dntergeordnete Rolle, Sie wird dabei
viel su hiufig dingnostiziert. DnG sic natirlich Im Bercich dos Maglichen
Tegt, Iat scibatverstandlich. , Uber begleitende Lungenlues oder Pilz-
etkmnkungen ist bisher nichta brkannt geworden.

Von den Allgemelmymptomen lat schneller Gerwlichtaverluat beacht.
lith, aber nicht bewcirend. Das gleiche gilt — wlo gosagt — von der
Appetitlosigheit, mchlechter "Gesichtafarbe und NachtachweiBen, De-
rhen dicse ollein auf der Zunabme der Asbestose, =0 werden sie gewthn.
lich nuch von einer vermtirkten Atemnot, Cvanose, cvtl. Trommnel-
«hlenclfingern und sonstigen Grilichen Lungenbeschwenlden hepleitet
srin, nber natlidich wird man rich vor Augen halten miflssen, dafl cin
Lungentumar dic Zunahme =olcher Beschwenfen auch bedingen kana.
Im ganzen wird sich dic Situation avs der Vergesehichte nlirin nicht
msreichend kldren lesaen,

Nicht vie) anders iat_ce mijt den mejsten Brilichen Beschwenden
Iwstcllt, D dic schiwrerere Adbeatose meist erheblichen Reizhnaton setzt,
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" jeb mit dineem Krankheitergiohon nicht viel angofangen. Das gleiche

gilt fiir dic Ateninot, Btway wichtigsr acheint mir di= Beachtung des
Avewurfes zv sein. Fr ist bel der unkomplizierten Asbestome moint
«phrtich wd zify schleimig, bei groberer Bronehitin wnd Bronchickinsan
ober nvch reichlicher unrl eitrig.  Thm iat nur AuBerst sclton Bint bei.
grmengt, Hiofigere nuch aparliche Blutentleenmgen bedirfen einer
besonderen Erkidrung, Jeh sclbet habe Blut im Auswurf in Gestalt des
Himbcergelecsputums nur bei einem  komplizierenden  Lungentumor
geechon, Im Schrifttum aind nur cinzclne spirliche Angaben dierer Art
auch filr dic cinfache A«bestoss vorhanden, Tumorzellen im Avawur!
diirften e sohe aclten ecin, Hornlg will in «einem Falle von Tumor
hei Asbestose reichlich Epithelzellen im Sputum geschen haben. Wenn
Zorinll dre “Jungengewebee efneetzt, wird sich dics onachwer an der
Andering des Avawurfea erkennen lnseen, Bel meiner Beobachtung war
dien rehr cindrucksvoll. Der Kmnke warf plGtalich groBe Mengen kdmig
gebniiter nekrotischer Macson ane. Vielleicht gelingt e dabejsuch einmal
das Symptom der  asbestosie bodics in clumps™ der Fnglander zu finden,
Exhandelt aich dnbei um roscitenfGrmige Haufen von Asbestkbrperchen,
clin immer donn im Auswar! auftreten knnen, wenn Lungengewebe zer.
fallt (AbsceB, Tuberkvlore, Tomor), Sie sind den clastiachen Frsem
int Avnwur{ dingnostisch gleichwertig. Uber dio Bedeutung der Atemnot
wurde oben schon geeprochen. Sie wind erst bei gréerer Autdehnung
des Tumers otder BronchialversehluB wew. aul jhn ollein zu bezichen sein,
Ingeren sehicint mir den Schmerzen in der Benst cine grilero Bedeutnng
uzukommen, Ko dind bei der Anbestose allein gewéhnlich anerlicblich
wnd unbestimmt, Jei woserem Tumorfatl tmten sie mit Fortachreiten
der Geachiwnlat ponz in den Vordergrund; rie nshmen cinen typirchen
newrnlgiformen Charakter an. Im Schrifttum finden sich &hnliche Rin.
weise, Die Ursnche hierfiir ist woll in ainem Ubergreifen des Gewdchses
nn{ die parietale Plenta und cvtl. die Intercostalnerven ~ wenn nicht
gnr auf Metastasen — zorfickzofdhren,

Dicse Hinweise auf dic ellgomelnen und Setlichen Beechwerden, die
1rgBtenteils die Vorgrachichte an diz Hand gibt, mdgen genlgen.

Far den xonatigen abjrektiven Befand mag folgendes bemerkt werden:
Dic Asbratose befRllt olie Lunge beidetecits, Streng einseitige Prozesse,
wm dic ex sich beim Tumor meist, hantdelt, kommen picht vor, Gewshn.
lich herrseht nuch eine neitgehende Symmetrie der Verinderungen vor.
Man muB aber wiseen, daB dic rechte Lungenacite von der Fibrose auch
normnlerweier starker hetroflen scin kann, Cher den Obergeschosacn
der Lunge finden wir nic grébere Dimpfungen, Dne Atemgeridnech st
icr meist mnh, mr selten aboesehwicht. Dic abhangigen Lungen.

* portien bicten meist cine mafige biv mittelstacke Schallabechwichung,

dir, womn anch wicht, ganz symmetrisch, sn doch fast inmer doppelseitiy

Cher den Lungenfirchs boi Achostowe, 907
ist, Nur grobere Schwarten oder eperifische und vnapezifische Kompli.
kntionen kénnen Avsnnlimen bedingen, I Atemgeriureh pllegt unten
srhwiicher ale oben zu sein. Selten ist = umgekehrs, Nebengeransche
sind vn‘cn zahlreicher und hauliger nls oben; Seitenmiterschicds besngun
nicht, viel. Findet man einseitig cindeutige Zeichen siner Atelektase,
s0 ist dira im hichsten Gmde auf Tomor verdichtig. DaB diccen Sym.
ptom beim Lungentomor aber nicht obligat zn aein bravelt, fat jn eelbat-
vertiindlich. ErgUae, besonders solche . h&morthagischer Art, kommen
bei dor gewihnlichen Asbestose pmktisch nicht vor, Finschmelzungs.
reichen kann der Tumor mit don Absce und der Tuberkslose genscinenm
haben, Bronchickinsicn in Geatalt von zylindriachen Luftrshronceweite.
romgen sind bef achwerer Asbeatose nicht ealten. Sie werden gelegentlich
bei der klinischen Untersnchung in jhrer Abgrenzung gegen Einachmel.
zungen Schwierigkeiten machen kgnnen,

Grobere Asymmetricn des Brustkorbesy Verzichungen der Mittelfoll-
ogane und Zwerchielle bedirfcn immer einer gesonderten Erklarung,

Der Réntgenbefond diifte stetr dic wichtigate Untersuchungs.
methode zur Erheninong ciner Geachwulat sein, Dabei mu8 man benchten,
dnB dic schwere Aebestose nicht fmmer — wis yan nach dem Schrifttum
glaben konnte — nur zu feinen aymmetrischen Verdichtungen des
Lungengewches fOhrt. .Neben gowirscn Asymmetrien kommen auch

fMlichenhafte Trlbungen umnchrichener Art in den Unterfoldern, be-

sondere medial vor, Dicse dichteren Schatten sind aber doch gewshnlich
nicht wo kompokt und tumomrtig, sondern mehr atroifig gezeichnet el
unechnrl abgesctrt. Hnrte oder tomogmphische Avfnabmen werden tlns
Brouchinlgyrtem offen, ovil. sognr crwoitcrt corkennen lassen. Dmeh
Entzindnngen bedingte Bronchusstenosen sind bisher bei der Asbestose
nicht bekannt geworden, Kompakte, cinseitige, umachrichene Ver.
schattungen in der Lunge, womdglich mit Bronchusverschlug, sind prak.
theh fiir eincn Tumor bewelecnd. Dshin gehSren auch standige oder
mit der Atmung wechselnde. Vernchicbungen des Medinstinums wid
Lihmungen des Zwerchfella, os Recorrns oder bei Oberlappenproressen
meist guch ein Hornorscher Symptomenkomplex, Unwchricbene Ver.
dichtungen in den Obergeschossen eignen nicmals der Asbeatose, Hicr
liegen die VerhBltnisse viel kiarer und cinfacher ale bel der Silizose.
Grobe Schattenbildungen entstehen sonst bei der Asbentose vornehmlich
thirch unspezitische Entzndungen. Die Tuberkulose ist langat niche
0 hiufig win gemeinhin angenommen wird, Ihr ervtes Auftreten in
den Unterfeldern jst nach den bisherigen Beobachtungen bri Asbestoue
schr aelten. Dof3 fm Rahmen der blichen dingnostischen Verwertlr.
keit die Tomo- und Bronchegenphic {2r die Tumorerkennuny in der Lamge
von entstheidendem Wert sein kann ond da8 fir sie die dblichen Regeln
der Devtung gelten, sei der Vollatandigkeit halber angeftihre. Ahnlich




d X9 AIINA0Yd

Q0.

WY

R T

DI SR YU Y

Avct's docntcstn. o 1t el ot Vil e Bt e e A b e

e

An.

y0sL £008

08 ’ 1. W, Wedlers

verhilt = eirh mit der Bronchoskopic. Cber dingnoatisehe Lungen.

ko o hestehen keine Erfahmwmgen aufer einigen Versuchen, 1
denen Axhestkrperehen im Lungenantt gefunden worden, Bei primineg
Plevmtumoren  gder Metastasen  verming der Tomotzellnachnvie i
Punktat, (e Situntion schingnrtig zn erhellen. Dies war cor Jall by
Alswena Beobaehtung,

Metaatnsen werden die Dingnose immer nchnell atellen lawsen,

Dnf Jiinger bestehemie Tumoren Ficher Ledingen kdnnen, it fiir di -
Dingnose unwesentlich, dn Infekts dic gleiche Folgen haben kénnen,

Zoon Dluthikl vnd zur Senkungsheschleunigung der roten Wt
korperehen sei bemerks, fInB Andmicn nicht zur Asbeatore gehires;
chee kommen sachon cinmal hohe Farbatoff- und Zellwerte als Komypen.
mtionserscheinung vor. Begleitendo Infekte diirften Avennbmen ver.
anlaesen konnen. Zunehmende Andmien sind unter AusschiuB amlernr
vielfaltigor Umnchen tumorverddchtig. Vom Diffcrentinlbluthild ist. ein
dingnostincher Anholt ffir Tumor nicht zu erwarten. Die Blutsenkune
fat bei unkomplizicrtct Asbestose an sich nicht beachleunigt: Dennet
findét mnan sic bei Sericnuntersuchungen an zahlreichen  Asbeatos.
kmnken verhiltnisma0ig oft in bescheidenem Gmde erhSht, wabr.
scheinlich weil Infekte im Jronchintbavm dabei hAufiger vorhanden aind,
Starkers uml zunchmende Senkungsbeschlounigung ist immer zn be.
nchten und nach den @blichen klinischen Regeln 2w verwerten,

Damit wiren die klininch wichtigaten Genichtapunkte zor Frkennung
cinea Lungentumom hei Asbeatose anfgr{ithrt. Dic richtige Doutung it
immer Sache ciner gediegeoen klinischen Allgemeinachau nnd kritisclen
Verrbeitung rler Binzelroichen, Wichtig ist es, n dierem Zusammenhang
dns Kenkhieitshikd der Asbestose im allgemceinen zu kennen wnd an div
Konulikntionsméglichkeit mit Tumor zu detken, der beinghe so hinfiy
wie die nktive ‘Tnberkulose in der Aabestlunge vorsukommen acheint,
Sind doch in Deuntachinnd bisher sue 10 aktive Tuberkuloren hni
Asberstose gegeniiber 8 Tumoren bekannt geworden.

Wenn dre Ercignin dex Auftrotens von Krebs in der Asbeatstanblunge
so hAnfig ist, wic oben gereipt worde, wiml wenn auch sonstige gutr
Grinde {Gir cinen engeren urdchlichen Zusnmmenhang zwischen beiden
Erkmnkungen sprechen, 20 wind nan, wenn nuch die tierexperimentelien
Untedagen noch ansgeschaltet wenlen miissen, doch rchon heute damn
denken miiesen, den gesetzlichen Vernicherunpsschatz anl dicse Kom.
plikntion nvazenlebnen. In den wenigen bisher vorgekemmenen Jint.
schivdigungaverfaliren hahen die Berufspenossenachoiten avt Grund cin.
heitlicher Stellungnatme der befiagten Guinchter den Zuanmmenhany
anerkannt, [n den son mir durchgeschenen dicabeziighichen Akten hat
i Deutachinnd kein Cutachice eincn ablchnenden Standpunks ein.
genommen,
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Zussmmen{assung, )
¥ wird ftber dic bizher beknnnt gewordeno uned croeitorte Kasuiatik
vun_bgartigen Lungen. ond Pleumgewilchren bel Asbestose aus dem
seltschrifttum berichtet. Die Grimle, welche cinen wredehlichen Zu.
ammenhang zwischen beiden Erkmnkungen nshelegen, werden auf.
errigl. Dne klinische Bild des Lungentumors bef Asbestose witd be.
spreclien und dio Ausdehnung dee. Versicherungeechutzes nuf dicen Kom.
plikntivn {ir angebracht gehalten. '
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LUNG CANCER IN ASSOCJATION WITH ASBESTOSIS

In the Jlast )2-)5 ycars, extensive experience with asbestosis has been
presented in the German and foreign literatures so that we have now
acquired far-reaching knowledgc about the risk for asbesios workers
and the picture of clinical illness of their job-related disease, as
well as its course. 81il) a number of guestions remain unanswered
relative to its pathogenesis, which should be furiher explained from
a standpoint of animal-experimenial and chemical-physica) studies. On
the other hand, our knowledge of their complications and associated
discascs resi on narrower and less certain foundalions.

In rccent times, an extensive contribution to the pattern of lung
tuberculosis in this koniosis was made by the author. Informative
and importiant, alike, is the question concern:ng the relation with
lung cancer, which has received a large amount of atiention in the
last ycars due to the frequency with which it was found in association
with asbestosis. 1nterest in this is not limited only to the
sociolopical-medical and insurance-related field, but rather it
extends further into the field of general wmedicine, because with
this, a new cxanple of an exogeneous cancer formation could be cited.
The number of related observations so far is,to be sure, small, but so
predominant in reletion to the rarity of this disecase, that a
comprehensive representation seems permitted. It is also desirable
because, so far, such a study from a clinical viewpoint is not yet
available in lJiterature.

First we would like to give a summary of the observations which have
become known so far of lunpg cancer in association with asbestosis in
world literature, we will add the new findings and illustrate the |
peculiarities of the picture of this disease as wel) as its clinical
diagnosis.

we find the first meniion of a cancerous tumor in an asbestos dust
lung in 1933 by Gloyne, in a study concerning the pathological
anatomy and histiolopy of asbestosis. He speaks there of asbestosis
complicalions, which are connected with it originally (purulent
bronchitlis, bronchopcnumonna, tuberculosis, emphysema, bronchiectlasis)
and of accompanying diseases, which, based on the status of the
knowledpe of the time, supposedly had nothing to do with the influence
of the dust. Among the latier, he mentions an observation, which he
quickly dismisses with thc following: "There has also been one case
of squamous carcinoma of the pleura. There is no evidence at the
moment that this was in any way related-to the asbestosis.”
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In 1935, Gloyne published two further contributions of lung cancer in
association with esbestosis. He though hé still could not prove an
etiolopical link of the two diseases. Siill, certmin histiological
criteria seemed to supggest this to him.

The first of these two observations concerned a 35 year old woman, who

- had been an asbestos spinner for eipht years and then lived nine years
more without any exposure to the dust. She died -- as the dissection
indicated —- of moderate ssbestosis, a clot in the ripht part of the
hecart, spleen infarct, and meningeal bleeding. At the base of the ripht
upper lunp lobe, a clinically unrecognized walnut-sized tumor was
discovercd, which reached into the top and thickened pleura. Metastases
were not present. The callous squamous epithelium carcinoma originated
from a samll] bronchus. :

The second observation with dissection also involved a woman who lived
10 7) years. Fifteen years before her death, she had worked one each
for six months and ithen for 13 months in the matress and preparetion
depariment of an asbestos faclory which was known to be very heavy in
dust. Anatomically, Goyne found asbestosis of medium cxtent with a
partly decayed tumor in the riphi lower lobe of the lunpg, ascites and
thrombosis in the left leg vein. Apain, mctastascs were not present.
Histiolopically, it was a callous squamous epithelium carcinoma.

In both cases, the cancer was nol spread widely enouph {0 appear as
ithe only cause of death. The same was ture for ihe asbestosis.

In the same year, (1935), a report came from the U.S.A. by Lynch and
Smiith concerning lung cancer in association with asbestosis; it was
accompanicd by a detailed disease history. The 57-ycar-old patient
described herc, who had been a cotton worker for 22 years and then for
21 years (1il) he was admitted into the hospital) an asbestos worker,
complained for years about short brecath. The years before his death,
he suffcred temporary pains in the back and above the last three ripght
side ribs; these pains flared up again in the last months of his life.
He deteriorated, couphed, lost his appetite, developed fever, and
experienced blood sputum, as well as stress dyspnea. The clinical
findings werc characteristic of asbestosis. Low on the right above the
Jung, the breathing noise had weakened. The clinical diapnosis was
asbestosis with chronic pneumonia with callous slab low to the right.

Patholopically~anatomically, along with the asbestosis with pleuritis
and bronchiectasis on the right side of the right lower lobe, was
found, which macroscopically was thought to be a tuberculosis, decay .
(?). Only the microscope showed a squamous epithelium cancer. There
were no metiastases present. The description of simultaneous hyaline
nodules in the lung is unysual for an asbestosis, the carcinoma
started from a bronchus with metaplastic epithelium. The authors
attributed the cause to chronic irritation of the bronchi. 1In

repard 1o a connection between cancer and asbestosis, they spoke of

a "possible relationship" and drew comparisons with other occupational
lunp cancers.,
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In 2936, Egbert and Geiger (U.S.A) reporied a further observation of this
type, which they considered except for Gloyne's 1933 study — the absolute
first of ithis type. The 4l-year-old-man had becn an asbestos weaver for
18 years. After nine years of work, he retained couph and shortness of
breath efter he had had pneumonia. Eight months before the short

_ hospita) treatment, he suffercd severe intermittant attacks of back pain.
He Jost weipht, had difficulty moving becausec of the pain, suffered from
couphing spells, shortness of breath, cyanosis (?) bloody sputum and (?)
metastases into the left hilus and aorta plands io the right adrenal
pland, into the stomach muscles, the pelvis, the spine and the skull.
Along with the asbestlosis, a focus was found by x-ray on the left side of the
lower Jung, which looked like an atelectasis or a pneumonic process,

which however, was recognized as s tumor because mectastases were present
in the pelvis and spine. In the dissection along with the asbestosis, a
5:4:5 cm ascinsoc cancer was delermined in the lefi lung underlap, which
had sporea.

origin of the tumor was a side branch of the left lower bronchus lobe. An
ctiological connection between the two diseases seemed plausible to them:
"Thai the irritating effect of the inhaled asbestos particles may in this
case been’ a significant factor concerned in the development of the

primary Jung cancer seems sufficiently plavsible to be worthy of
consideration.”

in 1936, Gloync added another observation to his three. He found a
differentiated carcinoma of the lefi lower lobe in association with
asbestosis. The carrier was 59 years 0ld and had worked with asbestos
for 2] years.

in 1938, Sparks rcvealed, without any further details, that in his
dissections, Gloyne encountered six cases of lung cancer in association
with asbestosis. Baader learned by leiter from Gloyne that these mix
cancers were referred from 50 autopsies.

In ithe samc year, Nordmann expanded our knowledpge by two new cases of
cancer in association with asbestosis, which he dissected in Hannover
within a short time from one another. The first patient was 35-years-
0ld. Of the 17-26 year of employment, she had worked for exaclly seven
years in (?), spinning and weaving of an asbestos plant. Four 1o five
years before her death, she contracied shortness of breath and cough.
3/4 year before her death, she came under doctor's care for a suspected
tuberculosis. Horning made the probable diagnosis of cancer in the
left lower lobe in association with asbestosis, because clinically, the
signs were present of atelectasis and the main bronchus was displaced
{iomographically.

Anatomically, this was a callous squamous epithelium carcinoma with

a walnul-size decay cancer, which was connected with the lower lobe
bronchus, pleura callousity and metastases in the liver and kidneys.
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The second observation concerned a 55~year-old man who between thc ages
of 36 to 43 had worked seven years in an asbestos plant. Thirteen
months before his death hc lost a lot of weight and had bloody sputum.
In the beginning, tuberculosis was suspected. Above the lower left
lung, suppression and weaker breathing were found. The x-ray showed
a shadow on the left lower segment. The doctors handling the case

- diapnosed it as asbestosis in association with lung'cancer. The
dissection confirmed this. The cancer in the lefi lower lobe and con-
nected with the main bronchus was decayed to the size of a walnut and
had spread off into the pericardium, the lefi chamber septum, the
diaphrapm, the peritoneum of the left upper stomach, the retroperitone
tissue behind ihe spleen, the lymph nodes located there, and the
lower (?)} and upper lumbar spine. Again, histiologically, it was
a callous squamous epithelium carcinoma. 1n the right lung lower lobe,
a bepinning of bronchial carcinoma was found, as well.

Nordmann followed up these observations with an exhaustive evaluation
of the arguments which seemed to prove to him the existence of an
occupaiion-related cancer., He was the firsi to clearldy speak of
occupational cancer of asbestos workers.

In Germany, 1939, Wedler directed the attention to a further observation
which originated from Bohne, but which had not becn published.

A 58-year-old man worked for ten years, from 1925 to 1935, as foreman
in an asbestos factory. A few years after the exposure to dust, he
became afflicted wiilh problems to the breathing organs. 1In 1928, he
was sent to a sanatorium for two months. Llater he often underwent
sanatorium cures, without any tubercule.bacilli having been found in
him. Due Lo the steady deterioration of his condition, he lef{ his
job 1/4 year before his death. In the hospital he showed signs of
general weipht loss, cyanosis, and especially noticeable catarrh.

In the sputum, numerous asbestos particles, but no tubercule bacilli
showed. RBypostasis highly accelerated (57/85). On the left lung,
above the 8ih rib, in the front auxiliary line a chestnut-sized
tumor intergrown with the skin was found, It was removed and turned
oul to be a cancer metastases.

The x~-rays revealed symptoms of an asbestosis as well as an increase
in the pattern of the upper part on the right side. Obviously, the
diagnosis of lung cancer was not established - according to the acces-
sible reports -~ in vivo. The patient died soon after the removal of
the metastis from hearl fajlure, The dissection findinpgs were
described as follows: "The lungs were firmly intergrown with the
chest wall. The heart was not enlarged, the muscles were of brownish
color and somewhat faccid consistency. The left lung was rich in
blood and fluid, the lower lobe was coarse consistency and slatey
color. The right lung tore when in the process of being removed,

in thc area of the middle lobe. The tissue looked yellowish and
totally decayed, and presented extensive formation of caverns and
nodules. The upper lobe was full of blood and fluid, of firm
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consistency. 1t also proved to be without air. The microscopic
examination of the Jungs showed a typical cancerous growth Lissue in the
right middle lobe, whcreas the lower lobe showed all changes which
are charactleristic for asbestosis. Above 8ll, the sections contained

" asbestos particles.

According to Baader (1939) six authors supposedly observed, in 1935
to 1938, )4 cases of cancer in association wilh asbestosis. This
report does not disclose any details, so that according to all
reports up to now, as they were piven above, these statements cannot
be confirmed to the full extent. '

In 1941, a dctailed clinica) and pathological-anatomical report by
Wedler and Linzbach followed about a further clear history of the
discasc, which contained the full course of the suffering. The 60-year-
0ld man had worked from 182] 1o 19839, all in all, 18 years, in an
asbestos factory. Only for the first three years was he exposed to a
high level of dust (preparation). The firsti symploms occurred not
long after he began the employment. In 1938, he alrcady presented

an imapge of an uncomplicated asbestosis of a high degrece, which had
developed insiduously. 1In the course of his last year of life, there
was, above the ripht diaphragm and in the lower lobe of the ripght
lung an increasing shadow with the clinical signs of an atelectasis
and Jatler dccay as well as very strong neuralgiform pain in the sur-
rounding arcas of the intercostal nerves.

The sputum became bloody. All signs pointed to canccr, which was
clinically diapnosed. The dissection confirmed the diagnosis of
a decayed callous squamous epithelium carcinoma, which originated
{from the bronchus of the ripht lower lobe. There were no metastases.

2Lyt £008

In the meantime, there are two more observations in Germany which are
not yet pert of literature.

The first casc was observed by Teuvtschlender, who reported about it
iwice orally. Pertaining to this, the following can be seen from a
personal written communication: In 1838, Teutschlaender dissected
a woman of 40 years, who had been employed with long interruptions for
ien years in an asbestos plant. The c¢linical diagnosis for her was:
"lung tumor on the right (?), cirrhotic lung process on the right (?)
vicarying emphysema on the left, ascites, cachexia to a high depree."
The dissection did not reveal any tuberculosis, but rather a very
extensive asbestosis, with a large number of asbestios particles, and
a pleural blastoma on the right side, which was determined by the
histiological examination -as a: '"Pseudo alveolar mesothelium.'" The
peritoneum containcd a large number of metastases in association with
ascites. The left pleural cavity contained a hematoma of 50 cms.
. Compensatory emphysema of the left lung. The cachectic woman died
of circulatory weakness due to the lung discase.

The second observation is by Alwens. The dissection was performed by
Fischer-Wasels. 1 came in contact with the case in my role as a medical
expert. The 60-year-old man (Aupust 31, 8] till Sepiember 19, 41) had
been employed up to half a year before his death for a total of 42
years in an asbestos caoutchouc department. He fel)l 311 in January of
194) with increasing shortness of breath and weight loss with the
symptoms of pleural hematoma on the lefti side. Absolut: damping,
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abnormal breathing noise, and displacement of the heart to the right.
The sputum contained a great number of asbestos particles. The fluid
ihat was tapped on several occasions contained a considerable amount

of tumor cells and was reddish in color and gel-like in consistency.

At times, small bubbly ratiling noises could bc hecar above the ripght

" Jung. The hapostasis rose fast. There were no tubercule bacilli in

ithe sputunm.

With the help of x-rays, an asbesiosis of medium dcgree was diagnosed,
and a tumor was suspected in the right hilus. The dissection

revealed a slipht asbestosis with a diffuse primary, mucus producing
plandular cell carcinoma of the left pleura which was for the most
pari of adenomatose character, and it revealed metastases on the
stomach side of thc left diaphrapm peak, the serosa of the small pelvis
and the chest muscles on the left side. The dissection protocol of
the chest organs shall be mentioned here in detail, since it has not
been published so far,

Dissection of the chest:

Panniculus adiposus developed moderately. Thorax is moderately arched
and clastic. The rib cartilege can be cut easily. The diaphragm is
localed on the ripht side at the level of the intercostal cavity, on
ihc left side it is turned down and reaches far into the abdominal
cavity. It lower pole here is lower than the pelvic comb. Wwhen
applying the pneumo-thorax probe, almosti 3000 cm of a yellowis-brown
sticky fluid oozes out of the left pleural cavity. All of the
mediastinum has been displaced to the righi. The heart is suspended
in drop-form in the mediastinum, its left edge is located in the
middle line. The right lung is, except for a few sirand-like growths,
free in the pleural cavity. In the pleura costalis there are
callous slabs the size of a palm, of white color, and coarse and
sinewy with individual bulb-shaped, jusi as coarse with nodules.

In the pleura of the right upper lobe, there is a larpe radiating
scar. On the pleura of the ripht lung a moderately sticking, fine,
grey and felty coaling can be observed. The right lung itself is

of appropriate size with medium air and fluid contents. The pleura
and the cuttinp surface show moderately stirong black netty
patierning. Otherwise, the lung tissue is red in color. There

are no diseased foci. The lower lobe branch of the right lung
artery, ihere is on the intima, a brown-reddish blood clot. The
lunpg arteries arc empty. The left pleura is thickened slab-like
over its full extient.

on the inner surface therec are numerous, located closely to each

other, up to walnut-size nodes, with a cauliflower type surface,

which consists of pel-type tumor tissue which is white on the

cutting surfaces., This exudes a sticky fluid when cut. Beside

the tumor tissve there are several sinewy slabs as on the right

side. Al no place does ithe tumor tissue penetirate more deeply

into the foundation, above all not into the lung tissue. Only in

ihe area of the skin nodes mentioned in the beginninpg at the left

side of the chest, there are tumor knots in the muscles between the ribs.
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The left Jung is highly atelectatic and adheres to the chest wal)
only in strand shaped growth. The lung tissue is of tough-coarse
consisiency, of preyish-red color, and shows on the surface and
cuts a black, netty patterning, which is somewhat denser than the
one on the right side. Nowhere can there be tumor tissuve found.
The lymph nodes of <the hylus are on both sides of the black

. coloring and soft. The heart is barely as large as the first of
the dead body. The sides of the pericardium are smooih and
shiny. The fatty tissue beneath the pericardium is moderately
sufficieni. The Jeft ventricle is small, the right one somewhat
distended. The wall of the left one § mm, of the right on, 2-3
mm, Both cardiac valves are delicate and closable. The coronary
arteries are of medium width and have 8 delicate wall. The
myocardium is evenly brownish-red at all cutting surfaces. The
aorta is all over delicate and elastic.

Microscopic Findings:

Ripght Jung

The structure of the Jung shows at places emphysematose changes.
At several places therc are in the peribronchial tissue nodular
deposits, & finely prained black pigment. 1In this area, the per-
bronchial tissve shows a clear hyaline change and fibrosis.

Beside 1he deposits of the anthracotic pipment there are also
fresh and also decaying asbestos corpuscles. These are always
lJocated in preat quaniities close to the anthracotic pigment. But
they are also found independent from these in lung alveoli, and
located by themselves, in interstitial tissue. There were also
under the pleura, considerable deposits of coa) dust and asbestos
particles. The large bronchi contained in part mucus and discarded
epithelium. The bronchioli were widened in many places. But all
over they are lined with one-layered flickering epithelium. There
are no epithelium melastases anywhere. The lung tissue just
underncath the pleura shows a slipht collapse of the alveoli. The
alveolar epithelium here presents often glandular, but nowhere
atypical characteristics. For the rest, there arc no lung tissue
pneumonic changes. .

Left lung

The tissue of the lefi lung presents the finding of the collapse
induration with desquamative alveolar catarrh and fibrosis of the
interstitium. 1In the peribronchial tissue there is, just like on
the right side, a considerable number of depositis of anthracosis
wilh ophylanosis of thc surrounding tissuve. 1In this ling, there
are more asbestosis corpuscles than on the right side, some fresh,
somc dccaying. The freec asbesios needles are Lo be found consider-
ably less frequent than the asbestos corpuscles. The pel

coating of these corpusclés gives, in a typical way, & positive
reaction to iron. In the left lunpg there are many more hemorrhages
and tissue necroses that are veined with hemorrhages. Mosti of these
are of more recent origin, since there is no sign of demarcation.
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In these necrotic segments the asbcstosis corpuscles are preserved
everywhere and they stand out considerably due to the necrosis in

the rest of the tissue: In this lung, too, therc arc the changes

in the bronchial structures as on the right. This lunp also does

not show any cpithelial metaplasmas.

Diagnosis:

Numerous asbestosis corpuscles in both Jungs with light, demarked
fibrosis (slight lung asbestosis). Compression atelectasis and
collapse induration of the left lung. Hemorrhapes, necroses and
slight bronchiopneumonia in the left lung.

Fleural tumor to the lefti. The tumor changes in its structure. In
some places there are solid cones and sirands surrounded by areas

. of myxomatous delicately-fibred connective tissue. Almost al) tumor
cells have large mucuous vacuoles; there are many ring shaped. 1In
individual cases there arc cells with burst vacuoles with the

mucus having oozed out into the surrounding connective tissue, At
different localions the tumor present the image caverns that are
located close to each other and which are lined by a smooth one
layercd epithelium. Thesc epithelium cells contain frequently
mucus, and they separate from the epithelium group in ring-shape
and enter the lumen of the cavities. In the interstitium there

arc also all over, loosely distributed mucuous tumor cells. oOnly
in few places are there solid epithelium formations without the
formation of mucus in ihe kind of. the cercinoma solidum. The tumor
is located all over the pleura parietalis and visceralis to the
left and has, in some places grown into the subpleural layers of
the lunp tissue. There, they are mainly found in the septa and
occasionally in the lymph vessels.

Diapnosis:
Primary, mucus-forming plandular cell carcinoma of the pleura,
mostly of adenometous character.

In question are the glassy knots of the stomach side of the left
diaphragm peak and of the serosa of the small pelvis (?) , under
the miscroscope, to be metastases of the same structure as the
primary tumor.

This concludes that all cases observed so far and published in the
world literature where pulmonary or pleural cancer occurred in
association with asbestosis.

Up to now, Nordmann and Sorge were the only ones to attempt o
solution to the guestion of a link between the inhalation of
asbestos and pulmonary cancer with the help of animal experiments
with white mice. They used 150 mice for their experiments, and
they exposed them to dust from 1% to 3 months, corresponding to
the average 1ife and employment span of humans. More than half
of the animals died before the end of the experimeni. None of
them survived the inhalation more than 9 months. 20% of the
survivinp animals showed a callous, multiple squamous epithelium
carcinoma; 42% to 57% showed epithelial new formations of all
stapes.
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This is to confirm the causal meaning of the asbestos dust for the
primary pulmonary carcinoma in the asbestos worker with the help
of the animal experiments. The number of the animals that ~
finally made it through the test, and from which the numbers

- above were calculated, is very small. Only two of the animals had
growths, that were determined to be cancers. The authors them-
selves pointed out the difficulty of demarcation of simple
metaplasias. An experienced morphologist and expert will
utlimately have to determine whether the conolusions of the
experimentors are justified, and in how far the necessary care
had been taken regarding the unity and usability of the animal
material and how far, within these limits, spontaneous tumors
have to be included in the deliberations. Nordmann and Sorge
discussed this briefly.
It is striking that so far, the anzmal-experzments wuth asbestos
dust, that werec admittedly conducted under different angles - did
not show comparab]e observations. Dissections of animals (dogs,
rats) that lived in asbestos plants, did not reveal such obser-
vations either. If there is to be a etatemeni aboul an occupationa)”
cancer in a certain group of employees, first there will have to
be the statistic proof that the cancer in question with increased
frequency as compared to other groups of employees or populations.
It will be difficult to fulfill the demand for the comparative
numbers as matching in apes. The statistic method has also a
further obvious difficulty for the asbestosis. It is a very
rarc disease in iiself and there will always be small absolute
numbers involved. One single, coincidental observation could
bring about a large shift in percentages. Furthermore, one
would have to consider with Nordmann.that, especially in the last
years, the turnover of workers in the asbestos plants will affect
the results in a nepative way, since usually the development of _
cancer is preceded by a long lasting exposure to dust, and possibly, .. ..-~ :,
a dust-free interval. Only few of »the employees remain in the -:-.om.a o
shops lonp enough that present a risk.” “Also, "the attempt at
cleaning up the dusi contributes in a desirable way to the reduction
of dust damape to the lungs. We have workers that are still
carrying the dust damage from past times when the working eond:txons
were far more unfavorable. '

The second point that should be discussed for the question of the
link between cancer and asbestosis, is which special conditions
are found at the dust damage and the findings of the location of
the disecase which would render the cancer understandable and
which would distinguish it from other forms of lung cancers.

The final step -of the proof would have to be experimental .observations
which would prove that eancer can also be induced in animals.
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Let us first discuss the statistical method. Here, we can use as
dependable only the dissections with precise anatomic examination

~of the lunps, because the purely clinical diagnoses always leave

certain room Tor error. Furthermore, there are no purely clinical

- studies concerning this gquestion.

So far in Germany, there have been 30 dissections of asbestos
workers. The following chart 1, lists the cases according to age,
sex, iime span of emiKloyment, stampe of the asbestosis and cause
of death - as lonp as they lay outside the asbes{osi or heart
insufficiency or fatal pneumonia thai were caused by the asbestosis.
The first 18 fata) cases have alrecady been published. The other
12 were collected by me. The young girl that is listed under

no. 29 can be neplected in our context since she had only a short
exposure to dust, and anatomically did not yet show an asbestosis.
0f the remaining 29 dissected patients, four had bronchial cancer,
two more had a pleural melignant growth. From this, a percentage
fipure of around 20% was established for malipnant tumors of the
lungs for dissected asbeslosis in Germany. Other malignant new
growihs of ithe body were found only three times: one of stomach,
one of the esophagus, and one of the porstate. Even if pulmonary
cancer has increased considerably in the statistics of the last
ibrec decades, it isstill, in the large disseclion statistics
clearly behind the cancers of the dipestive tract, With its
frequency in ithe cancer statistics of the carcinoma of the organs,
lunp cancer occupies 4-2.rank, depend1ng on different authors. As
the numbers above show, lung cancer ies by far the most important
in association with asbestosis in Germany. The averape ape of
death is considerably lower for the carriers of lung tumors-than
for the carriers of other carcinoma (approximately 51 to 66 years).
But. for now, the small numbers do not yet allow for special con-
clusions to be drawn from this. In the distribution according to
sex we have four men and two women with pulmonary growths. For
the distribution of sex for lung cancer, usually therc are

" pumbers of 3/4 to 1. Of course, the quota of the asbestos

workers with lung cancer is also dependent on the number of the
women and men working in the plants. 1In Germany, there are far
more women. For the two men mentioned above, the relatively

low age of death is striking; 35 and 40 respectively. All cancer
carriers had a clear to bad asbestosis. Only the man with the .
pleural carcinoma (no. 20) had a moderate asbestosis with a very
Jong, but only light exposure to dust. Nordmann already pointed
out that in all cases a long time of employment in the is involved.
This is true, without exception, according to the chart above, for -
all cancer carriers. The time span of exposure is twice 7, twice 10,
and once each 18 and 42 years respectively. The dustfree interval,
beforc the diagnosis of cancer could be made and during which the
deposit of asbestos dust in the lung can be effective, varied in
length (¥ to 12 years). 1In one case we 40 not have precise
information. (no. 30 of the chart).
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These numbers clearly show that lung cancer is the most frequent
complication with asbestosis, if heart insufficiencies and fatal
pneumonias arc disregarded. Even tuberculosis, which usually
surpasses cancer in frequency, in this case clearly falls behind
. lung cancer. This provides an important proof for the close link
behind Jung cancer. J{ is striking that the percentage of today,
gainéd from the more extensive material, coincides cxactly with
the numbers that Nordmann had pained earlier from a much smaller
amoun{ of observation material.

Abroad, the conditions pertaining to this, are up to now, as
follows: In this arca, the British have mosi experience. But
according to the Enlgish literature, which is diverse, becausc
some of the individual cases have been published severa) times,
unfortunately it is not possible to list the individual cases

as we did above. Till further developments take place, the num-
bers provided by Gloyne have to suffice. He observed six cases
of lunp cancer {one probably a pleural tumor) in 50 dissections.
This shows a frequency of lung cancer in association with
asbestosis at 12%. The numbers from the US.are very similar. 1
have found in the literature up to 1938, 13 cases of dissection.
This number is probably not quite complete, since some studies
were nol accessible to me. Among these dissectecd asbestoses J
found two bronchial cancers, which were listed above. This would
corrcspond to a percenlage of approximately 15%. There was not
any mention of a different organ cancers. Relatively frequent
(four times) is the pncumonia as given cause of death. Sirangely
enough, there is no report pertaining to this matter from France.

And just as little was published about this problem in other
countrics. In Jtaly, wherc asbestosis is a very well known
disease, no case of pulmonary cancer has been observed (Vigliani
and others).

.Therefore, in the world literature, we see so far 14 malignant
pulmonary-pleural tumors of epithelial origin, which came from
92 sections. This means approximately 16% cases of cancers in
dissected asbestosis.

0f these 14, only cleven have so far been described in detail

so that statistical results could be pained from them, (cf. chart

2). The distribution according to secx shows seven men and four
women. The apes are between 35-7) years. Four are in the relatively
young ape group of 35 to 41.

In all cases the time between the beginning of the employment to
the occurrence of the cancer is relatively long (between 12 and 42
years). If the exposure to the dust was short, usually a longer
dust-free interval will follow, which seems to prove that the ef-
fecot of the dust will if at all, lead only gradually 1o an occur-
rence of cancer. :

The majority of the affected patients had a bad asbestosis without
it having 1o be obligatory in this form.
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In nine ceses there were lung tumors, in two cases pleural tumors. All
of the Jung tumors, as far as this can be determined, seemed to
originate from the bronchial epithelium. There is no observations
among them that would be typical for an alveolar cancer.

* According to histolopical character the callous squamous epithelium
cancers were in the majority. Amonpg the eight histologically closer
defined lung cancers five were callous squamous epithelium cancers.

one further cancer of the squamous epithelium was not callous., One
furither cancer belonged to the group of non-d:fferent;ated growths

and the last onc was acinous.

The three pleura) growths were described as "psecudo-alveolar meso-

thelium", as "adenomatous pleural carcinoma' and as '"squamous car-
cinoma."

Four of the lung tumors in the limited sense had not spread into
metastases. The localization of the primary lung cancers is seven
times alone in the lower lobes, where, at all times the asbestosis
is developed most of all, Four times the tumor is located in the
Jeft , three times in the right lower lobes. Compared to this, the
ripht side middle and upper lobes are represented only once each -
‘'with a tumor.

The matching localization of the tumors with the strongest
changes in the tissue as trippered by the asbestosis in the
lower paris of the lung is striking.

The numcrolopical ffcquency of lung cancer in disseccted asbestosis
patients is the first convincing proof for a close causal link of
these two diseases.

Sixteen percent of pulmonary and pleural cancers surpasses, by far,
the otherwise statistically expected frequency of other dissections.
. Even if the frequency of the occurrence of lung cancer has risen
considerably in the last decades, it still does not show up in the
over all statistics of dissections more than 2%-6% on the average.

And even if for asbestosis the absolute numbers -~ as we have shown-
are still relatively small, they stil) are convincing through the
fact that they were established with even frequency at totally
differcnt places (Germany, England, U.S.A.).

To these numerologicel conditions further positive points can be
added from the above deductions, which were already presented by
Nordmann, in small numbers.
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¥irst, we shall present the ape of the cancer carriers. Four of the
men were Btill young, 35-41 years. Even if lung cancer does occur in
adolescents, its prestesi frequency is not before the apes of 50-60.
Six patients from our study belonged to this ape group. The dist-
ribution according to sex shiftied here towards women, contrary to
ithe number ratios which are usually valid. There are four women a-
. mong J) cases. The large statistics list, otherwise a distribution
ratio for the distribution according to sex as 3-4 to ] between men
and women. Still, onc has to rcmember that in Germany and England,
in contrast to the U.S., women surpass men as employees in asbestos
plants.

Espccially striking seems to be the frequent coincidence of the
location of the tumor with the location of the worst changes of
the asbestosis in the lower segments of the lung, as we reported
above.

Further, ihe histological character of the lung tlumors is

siriking. Where numbers are concerned, mostly the callous, squamous
epithelium carcinoma is of importance. Among eight bronchial
cancers that were described in detail, six alonc were such. The
number ratio which is common in lung cancers among the individual
prowih forms is totally chanped and shified in favor of the squamous
epithelium carcinoma, If the histolopical distinction is made into
ithe three proups of undifferentiated cells, squamous and

cylinder epithelium cancers, the first group contains by far the
cases according to the larger statistics with approximately 2/3

of all cases. Since the squamous epithelial cancers have the

Jecast inclination to form metsstases, it may be understandable why
the observations of four of the cases did not show any metastases.
The histological character of the lung cancers speaks for its
independeni position among the lung cancers.

The cancer was always obscrved after a relatively long effect of

the dust. Ji may be that the time of employmeni in the asbestosis

dust was very long or that, at a short time of work there with a
considerable exposure there was a longer interval, in which the

dust damape could be further effective. A series of clear observations,
which were made in pari by the author himself, show us that the

dust damage in asbestosis will often only occur after this interval,

and will lead to an increasing fibrosis. Among al) the cases of lung cancer in
association with asbestosis there is not a sinple one that would

not show this long span of the effect of the asbestos dust. This

is in agreement with observations of other occupational cancers.

The other histological findings of the asbestos lung give us a
further understanding of the links discussed above. There are, in
ihe asbestos dust lungs, at the small bronchi mostly extensive
cpithelial metaplasias, which can be viewed as pre-cancerous stapes.
Most likely they are gencrally the origin of the carcinomatous new
formations. Nordmann has even made the observation, in one case,
that at a large carcinoma of the left lower lobe there was on the
other side a small, just beginning cancer, that could not be a
metastasis, but a bronchial cancer originated epithelium in an
authochthonous fashion. Therefore, he believes the origin of the
cancer in association with asbestosis in several places to be

especially characteristic, Here, we find parallels to the
Schneeberg lung cancer.
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1t seems that beside these metaplasias, the other histological
changes in the lung also play a role in the development of
cancer. The most characteristic one is the highly increased
tendency of the tissue to prow. Here are the numerous
epithelium despamations with changes in shape of the covering

" cells, the formation of numerous macrophagi and forcign body

giant cells as wel) as wild growth in the connective tissues.
As Linzbach pointed out, this tirippgers the individual tissues’
removal from their normal relationship, without however, the
damape to the tissue being bad enough to cause death of the
cells. In this heightened growih tendency and the interrup-
tion of the normal inter-relations of -the tissues, in all
probability the trigpering forces of the occurrence of cancer
have to be seen.

These points hold also irue for the pleural prowths. The
pleura is included in these processes of restructuring.
Epithelia)l desquamations, deposits of fibrin, prowth of
connective tissuc are 1o be found therc, the same as
callousities and deposits of asbestos crystals and asbestos
particles (Gloyne and others).

These points fit well into the results that come from the
statistic numbers, and they form confirming arguments for
the inner link between asbestosis and lung cancer.

Besides the increased rate of cancer carriers with asbestosis
there has to be, to be further convincing, the possibility to
reproduce these conditions in animal experiments. This

point can not yet be seen as fulfilled for the asbestosis.
But this is not the consequence of negative results in
experiments, but rather in the fact that this gquestion has
nol becn tackled yet in a larger scope. Nordmann and Sorge
conducted the firsi experimenis with & result that seemed
striking in its agrecement. We discussed this earlier. But,
to be careful, one will have to wait for further confirmations
and acccptance of these complicated conditions by other
experts,

In any case, all facts pained so far speak with high
probability for the fact that Nordmann's theory about the
occupational cancer of the asbestos workers is justified. The
other authors, too, like Gloyne, Lynch, and Smith, Egberti and
Geiper and Linzbach show the tendency to suspect closer
causal links. No side has so far tried to disprove this
assumption. If wec now ask ourselves the question of where

to look for the carcinogenic effect of the asbestos dust, we
have to separate general and local effective factors. It is
assumed everywhere that the development of a cancer is based
on a general disposition for cancer. But it is hard to say
of which it consists. It is known from the pcnerally

human and the experimenta) pathology that the disposition for
cancer is dependent on genetic factors. This is expressed in
the fact that under equal conditions for the experiment and

roughly even exposure {0 carcinogenic damage for pecople, the
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quota of cancer carriers is always only a part of the ones at risk.
The observation material that is accessible to us for asbestosis
did not allow an enalysis of cancer occurrence in the family in a
satisfactory manncr.

- We do not know how far and in what way the asbestos dust damage
creates such a gencral disposition for cancer. The assumption
remains a hypothesis. J{ does not seem to be the case that this
general disposition has such a strong effect that it would also
trigper the occurrence of cancer in other organs. The given
numbers do not speak for that at all. It always seems to be of
greatest imporiance how the surrounding area is affected. We
have discussed above in detail their morphological expression in
the changed tissue reactions of the lung. As their cause,
primarily chemical and mechanical factors have to be considered.
Since asbestos is chemically simply defined, the conditions

here sre tolerably clear. Jt{ can probably be stated right in
the beginning thatl substances from the group of the familiar
carcinogenic agents are not in question. The affect of the
asbestos dust on the lung takes place probably through chemical
and mechanical damage. For the chemica) damape we look to the
silicic acid, which proably dissolves from the more easily
affected serpentine asbestos. It is hight unlikely and prac~
tically unproven that it has a carcinogenic effect, as was =~
shown Trom observations of human patholopy and animal experi-
ments. But il must be kept in mind that ihe conditions are
different for silicosis and that the tissue changes are at
different locations and of different character for the asbestosis.
This differeni arrangement and type of new tissue formation
could indeed tripper different bilogical reactions of the tissue.
Beyond that, one will have to pive special attention to the
effect of thc many pointed asbestos necdles and particles, which
are probably especially characteristic to the hornblende asbestos
with 3is rigid, hard to dissolve quality. They have great
importance for the continuous mechanical irritation which
iripgper the rcaction of the tissue.

Finally, it should be recalled, that in bad cases of
asbestosis inflammatory reactions take place at the bronchi
in part with formation of. bronchiectasis, which in turn,
could favor the development of cancer.

In pencral, and above all, local conditions, we will probably have

to look at the present status of our knowledge for the explanation

of the occurrence of cancer in sssociation with asbestosis. A

great deal of the damage does not exceed in iis definjtion as the
term of chronic irritation. The problems of the association with
asbestosis and the origin of cancer have in common that we are

stil] far away from a full understanding of the finer inter-relations.
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Let us now discuss the clinical diagnosis of cancer in the asbestos
dust lung:

In peneral, all diagnostic deliberalions will have to be applied and
are valid, which we also usé in general cases of pulmonary or pleural
cancer determination. But since the cancer here builds on a foun-

. dation disease, wec will have to expect certain characteristics of

the way the disease presents itlself, and we will have to be in pos-
session of certain knowledge from the symptology of the asbestosis.
For the history if will first of a)l be important to take down a
complete occupational anamnesis, and to keep in mind that Junpg ex-
posure to the disti,with the duration of the risk somectimes being
compensated for by the intensity. So far, we arc only familiar with
a sinple observation for which the employment in the asbestos dust
lasted only 1)% years, in all the other cases it was seven ycar or
Jonper. If the exposure 1o the dust is short but intense, there
seems to be a lonper, dust-free interval necessary for the
occurrence of cancer. So far, we do not have case of the disease,
for which the time period from the beginning of the work in the dust
10 the diapnosis of the cancer would have been less than 12 years.
Onc should expect in gencral that ithe cancer would occur only in
association with clear, if not always worst, cases of asbestosis.
The examples above show this.

The first symptoms of a developing lung cancer, which in themselves
don't have anything characteristic or pathognomonic, will not be as
siriking as ithey would be in a person who was previously healthy,
since shortness of breath, coupghing, sputum and a certain discomfort
in the chest arca arc complaints ithat are very femiliar to the
asbestosis patient. Even a certain deterioration of the general
sirenpgth, which docs not even have to go hand in hand with a lung
cancer in the bepinning, weight loss, loss of appetiie are often
symptoms in cases of bad asbeslosis. And acute deterioration in the
general condition, including the local lung pain, are often an

"expression of sccondary infections which are difficult to overcome.

But overall, one would have to observe the rule for the previous

- history of asbestosis, that the process of the disease is a

deterioration which is very pradual, drawn oui over years and even
decades, 1f this developmenli shows sudden instances of obvious
local and peneral deterioration, then the thought of a development
of cancer will have to appear. Responsible for.this condition

arc, beside the cancer, unspecific infections with bronchitis,
penumonia or abscesses. The complicating tuberculosis is, according
to our observations, of minor importance, but it is much too often
diagnosed. Of course, it wi)l always be within the realm of the
possible. So far, there has been no information regarding an
association with lung lues or fungal disease.

Among ihe peneral symptoms, Tast weipht loss is important, bui does
not prove it. The same is trve, as has been said, of the loss of
appetitlc, bad coloring of the face and perspiration at night. 1If
ithese symploms are based alonc on the increasing asbestosis, they

arc usvally accompanied by an increased shortness of breath, cyanosis,
possibly drummer's finpers and otiher local complaints of the lung,

but one has to keep in mind that a lung itumor can also irigper the
increase in such complainis. Overall, the situation will not be
clarified from the previous history alone.
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1t is notl very different where the local complaints are concerned. Since
asbestosis mostly causes bad irritation cough, this symptom cannot be

used for determination. The same is true for the shortness of breath. of
somewhat preater importance seems to be the observing of the sputum. In

a case of uncomplicated asbestosis it is of small quantity, sticky and

. mucuous, in case of bronchitis and bronchiectases it can be more copious

and purulent. Only in rare occasions does it contain blood. Frequent
even if sparse bloody sputum requries an explanation. 1 myself have seen
sputum in the form of raspberry sputum only in the case of a complicated
Jung tumor. The literature has only few mentions of this kind for the
simple asbestosis. Tumor cells in the sputum are probably rare. Hornig
claims 1o have seen a larpe number of epithelium cells in the sputum of
his case of a tumor in association with asbestosir. When the decay of
the lung tissue begins, this will be easily detected from the chanpe in
the sputum. This was very impressive in my observation. The patient
suddenly delivered preat quantities of granular necrotic substances.
Maybe we will be successful at some point to find the symptom of the
Rritish "asbestosis bodies in clumps." These are rosette-shaped piles
of asbestos particles, which can only be found in the sputum, if there
is decaying Jung tissue (abscess, tuberculosis, tumor). Diagnostically
speaking, they are the same as the elastic fibers in the sputum. The
importance of the shortness of breath was discussed above. Only when
ihe tunor reaches a larger extent or if there is a bronchial blockape
will i1 have to be related to it only. On the other hand, 1 find pains
in the chest to be a more sipnificant sign. In the case of asbestosis
they are usually insipnificant and undefined. In our tumor case they
became more and more prevalent with the growth of the tumor; they
assumed a typical) neuralpiform character. There are similar hints

in the literature. The cause is probably to be scen in the spreading

of the tumor to the pleura parietalis and possibly the intercostal
nerves.

These hints for the peneral and local complaints, which are in most
cases suppested by the previous history, may be sufficient.

The following shall bc remarked for the rest of the objective finding:
asbestosis atiacks the Jung on both sides. There are no strictly one-
sided process, which is typically the case for tumors. Usually, there
is also s symmectry regarding the changes. One has to know, thouph,
that the ripht side of the lung can be attacked more strongly by the
fibrosis in normal cases also. We never find dampings above the upper
sepments of ithe lungs. In most cases, the breathing noise is rough,
only rarcly weakened. The dependent lung sepmenis offer mostly a
moderate to medium damping of the noise, which, even if it is not quite
symmetrical, is almost always on both sides. Only coarse callouses

or specific or unspecific complications can be responsible for excep-
tions. The breathing noise is usually weaker in the lower part than
above. Only in rare cases is it reversed. Foreign noises are more
prevalent in the lower part than above; differences in the side do

not mcan much. 1f there are clear signs of an alelectasis on one side,
there is high suspicion concerning a tumor. Bui it is a matter of
course that this symptom docs not have to obligatory be a Jung tumor.
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Hematoma, especially of hemorrhaging nature, are practically non-exi stant
in the common asbestosis. Sipns of melting can be a sipn for either a
tumor, an ascess and tuberculosis. Bronchiectasia in the form of a
cylindrical widening of ihe windpipe are not rare in cases of bad
asbestosis. They will, on occasion, crcate difficultiies in the definition
of apainst caverns in the clinica) examination.

There wil) always have to be an explanation piven for strong asymmetries
of ithe rib cape, displacement of the pleura in the middle area and of the
diaphragm.

The x-ray method will always be the most important method for examining
and determing a tumor. There it has to be kepi in mind that the bad
asbestosis not always, as could be believed in the literature, leads
only to delicate, symmetrical densing of the Jung tissue. BHeside cer-
iain asymnetries there are also flat cloudy blotches of circumscribed
type in the lower sepgments,especially in the middie. But the dense
shadows "arc not as compact and like a tumor, but more of stiripe
patterning and nol clearly defined. Hard or lomographic exposures will
show the bronchia system as open, possibly even enlarped. So far there
have been no reports about bronchus stenosis in association with asbestosis.
Compact, onc-sided, defined shadows in the lung, possibly with a
bronchial blockape, are practically proof for a tumor. In this area
belonps shifting of ihe mediastinum, either continuvously or changing
with breathing, as wel) as paralysis of the diaphragm, the recurrent or
in processcs of the upper lobes also often a Horner's symptom complex.
Defined densities of {he upper segmenis are never characteristiic of
asbestosis. Here, the conditions are much clearer and simpler than they
are for silicosis. Rouph formations of shadows occur in asbestosis
mainly through unspecific inflammation. Thuberculosis is by far less
frequeni than has been suspected. Iis first occurrencc in the lower
segnents is rare for asbestosis. For completeness sake, 3t may be
mentioned here that the tomo and bronchiography may be of valuc for the
recopnition of a tumor of the lung within the framcwork of general
customary diagnosiic evaluation, with the usuval rules of evaluation
applicable.

The bronchioscopy is of similar value. There are no observations about
the diagnostic value of lung tappings except for a few experiments,
when asbestos particles were found in the lung fluid. 1In the case of
a primary pleural tumor or metastases the proof of tumor cells in the
tapping fluid can “explain the situation very suddenly. This was the
case in Alwen's case.

Metastases wil)l always allow fro their diagnosis 1o be established very
fast. Since infeclions can have the same conseguence it is irrelevani
for the diagnosis that long-lasting tumors can causc fever. Concerning
the blood situation and the increase in the hyposatasis of the red
corpuscles it should be noted that anemia is not a sipn of asbestosis,
it would be more likely to find high pignent and ccll values as compen-
satory symptoms. Accompanying infections may be able to cause the
exceptions, Increasing anemias are, when other multiple causes have
been ruled out, suspicious of tumors. No diagnostic hint for a tumor
3s given with the diffcrential blood analysis. The hypostasis is not
accelerated for uncomplicated asbestosis. IL is, however, found to

be sliphtly increased for a great number of asbesios workers as is
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established 3n routine examinations, probably because infections in the
bronchial trunk are more frequent. Stironger and increasing acccleration of
the hypostasis must always be checked, and they have to be evaluated
according to the customary clinical rules.

This concludes the most importani clinical points for the recognition
of a Junp tumor in association with asbestosis. The correct interpret-
. ation is always dependont on a careful clinical general examination and
the critical understandinp of the individual sipns. Jt is important in
this contexti to be Tamiliar with the image of the diseasc of asbestosis
and to keep the possiblity of a complicating tumor in mind, which seems
to be as frequent in the asbestos lung as tuberculosis. In Germany, so
far, there were only reports of about 10 active tuberculosis in
association with asbestosis as compared to six {umors.

1f then the occurrence of the development of cancer in lhe asbestos
dust Jung is as frequent as was shown above, and if still other good
reasons spcak for a close causal link between the lwo diseases - even
if the rosulis from the animal experiments cannot be included - there
should bc, cven today, some thought given to include this complication
in the insurance coverape. In the few cases that have come up so far
in compensatory procedurcs, the insurance associations have accepled
the link due to the aprecement in all statements of the experts that werc
questiioned. In the files pertaining to this subject matier and which
1 examined there was no experti in Germany that would have denied the
request.

SUMMARY

The repori is about the only so far known cases of malignant lung and
pleural prowths in the world literature. The reasons which sugpest

a causa) link between both diseases, are piven. The clinical picture

of the lung tumor is discussed and the inclusion of this complication
into the insurance coverage is believed to be appropriate,
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In the last 12-15 years, such extensive expcerience in the field of
asheztogis has bLeun reported by both German and foreign literature that
we arc now quite familiar wich the dangers to which asbestos warkers are
subjected, and the clinical picture as well as the development of this
occupational disease. iYvertheless, there are still many unanswered path-
ogenesis-related questions which will eventually be answered through animal
cxresinntation and chemicai-physical processing. However, our knowledge
of accompanying discases and complications is based on a much narrower and
uncertain basig. At this time, the editor could publish an extensive re-
povt on the behavior of lung tuberculosis paticents suffering from this type
of pncumoconiosis. One question which is as impartant as ic is conclusive
is that concorning the correlation to lung cancer, whose incidence in as- \
hestasis paticats has been repeatedly observed over the last few years. -
The leterest that this creates is not limited to the fields of social medi-
cine and legal insurance regnlations, but extends far into the ficld of
geaeral medicine, since this would produce a new example of the exogenctic
appuitrance of cancer.  The number of such obscrvations reported in itself
As veyy swadb, but is nevertheless so significanc in relation to the v tare’
occurrence of ;hxs dich ‘that we fcel 1t warrants the publiq¢;50n 'r‘T"““

_E__J¢15ﬂ.;sng;;&b This 15 also justiffcd by TN fact that, as yec, Crom

a vlinical side, no such work has ever been published.

We shall Cirst mention observationn previously published in world-
widr literaturc concorning Juag cancer in asbestosis paticnts, and con-
clodle with the lavest experlence in that field, as well as.the character-
intics of the respective elinical dmage and fes diagnosis.
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‘ o 1738 Sy o avpe, while worbivs «ich Che
S ogE e e and hiistele s e csestosis paticuis.  He mentions
€ Vivationes ieonwstesis paticets which were thought to be related to

Covoerigin of the disease (purulent bronchitis, broachopunecumuiii, tuber-
crlonis, eaphvsess and bronchicetasis)  and aceampanying discanes whirh,
e d oan b status of medical koowledge at that time, were thought tu be
srclaved te the of fects of the dost.  Under the latter, he makes Lhe (ol-
T g obscrvation: "There has alse been one case of squamous carcinona
of e plenra. There is no evidence at the moment thac this was in aay

“vay related te the asbestosis'. :

In 1935, Gloyne vas able to provide two additional reports on lung
comeer detected in ashestosis patients. At that time, be still was not
albe to make a definite statuwment as to the possible etinlogical correla-
tion of both diseases. Nevertheless, certain histological aspects did
appear to indicate this.

-

The (irst of these two observations concerned a 35-year-old femalc
who had wocked [or 4 period of 8 ycars as an asbestos splnaer, and had
thien lived 9 yeavs for 9 years without any exposure to the dust. She
died, as shown by the autopsy, of moderate asbestosis with a coagulum
in the right scction of the beart, splcen infarct and a meningeal hemor-
ritage. On the basis of the vight luug upper lobe, a .clinically non-identi-
fiable tumnr was. found, which was approximately the size of a walnut and
which extended into the tip of the enlavged pleura. There were no metas-
tases to be ohscerved. The cornified pavement cpithelium carcinoma ovip-
irated from a small bronchus.

The second ohscrvation and autopsy also concerned a female who was
just turning 71 vears of age. Fifteen years priecr to her death, she had
once worked for a period of 6 months, and another time for a period of 13
menths, in a hazardous dusty mattress and processing department of an
shoostas plant. In uails patient, GCloyne found a moderate case of ashes-
tnsis, with a partly-collapsing tumor in the right lung upper lobe, ascites
and thrombosis of the left leg vein. tHere too there were no metastases to
be nbscrved. . Histologically, this was also a cornified carcinoma of the
pavement epithelium,

In both cascs, the cancer did not appear to be spread to the extent
thuat it could promote death by itself. The same applicd to ashestosis.

Tn the same year (1933), a xeport was issued by Lyach and Swith of
the United States concerning Jung cancer in asbestosfs patfents, in which
a detaided history of the digecase was given. The 57-ycar-old patient whose
case s deseribed had worked (ur 22 years in a cottun weaving plaut, and
for 21 years in an asbestos plant, until his lLospitalization; he had been
complaining of shortness of breath for about 5 years. Three years prior
to his death, he started haviug occasional pains tn the back and over the
three last ribs oo the vight, and again complatved of shortness of breath
in the last few months of his life. He became weak, coughed, lost his
appetite, his temperature rose, he had blood in Lis sputum and suffered
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Unideye atin Lo tie right above the lunps, the respicatary
S vone o ds The olindeal diavaasis win asbestosis aad chronice
fodoeat oo poeronia, with viad (skin) to the bertom rigli. In aldition

to ashiemtesia with right loatera) pleuritis and bronchicctasis, a-doecom-
veoed eanite was found in the right Jower lobe through patholagical-ana~
Cond el enaminat ton, which was macroscopically taken as tubercolosis.

e ly theouph the microscopic exzamination was it possible to detect cancuer
Oothe paveunent of rhe epithelive. There were no mecascases to he observed.

e s onunual to gpenk of simcltancous hiyaline nodes in the Lings of as-

Lestosis paticentn, The carcinoma ociginated from a bronchus with a meta-

plastic epitheliom,  The authors felt Chat this hid been causcd by chironic
irvitation of the bronciii. They spaoke of the correlation between cancer

and ashestosis as a "nossible relationshin' and tried to find parallels

to other occupational diseuses of the lungs.

Ta 936, Egbere and Geiger (USA) reported on an additional ohserva~
tion wlich they felt was the firse one of this type (with the exeeption
of Gloync's 1933 report). The &4l-year-old malc had worked for 18 ycars
as an ashestos weaver. After 9 years in this job, he had a case of pneu-
monia, followed by coughing and shortness of breath. Eight months prior
to a short treatment in the hospital., he began to have occasional back

_pains. He was emaciated and had trouble moving because of the pain; he

coughed, had cyancsis and shortness of hreath, as well as bloody and puvu-
lent expectoration. In addition to asbestosis. x-rays shoved a cluster

in the left bottom part of the lung, which had the appearance of an ate-
Jeceasis ar a pneumonic process, but wivich was recognized as a tumor, due
to the fact that mctastascs wure present ian the pelvis and in the spinal
column. In addiltion to asbestosis, autopsy revealed a 5:5:4 cm acinnse
cancer in the left lower lobe of the lung, which had caused the apprarance
of mctastases in the lungs, in the left lateral hilus and aortic glands,
in the tight suprarenal 3land, in the abdominal musculature, the polvis,
the spinal column and the skull. The origin of the tumer was formed by

a large sccondary branch of the left bronchial lower lobe. He felt that
there was very likely an etiological correlation between the two disecazcs:
"that the irritating effects of the inbaled asbestos particles may in this
case have been a significant factor concerned in the development of the
primary lung cancer seems sufficiently plausible to be worthy of counsider-
ation."

In 1936, Glovne was able to add an additional observation to his
three initial ones. He found a non-differentiated carcinoma of the lefe
lower lobe in i 59-year-old male suffering [rom asbestosis, who had wacked
for 21 yeavs in the ashestos industry.

In 1938, Sparks, without specific data, stated that io hir autopsices,
Cloyune hunl encountered 6 cases of lung cancer in patients sulfeving (rom
Aashustosis, faadev tearned from Gloyne himself that these 6 cases of can-
cer were based on 50 autopsies.

n the same year, Nordmann provided vs with twe new obzervations of
vander cases in ashuestosis paticents that he had previvusly and cunsceutively
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e Uhie figer v g Seycar=ald Temade. Between her
covr ool Vife, she bl uerked (or exactly 7 veuars in the
R R Ao and weaving deprrtmenr s of an asbestos padne. Toar
[T et te her deatiy, ghe hegan to cough and bave shortness

of geeco s Cane wooths before she died, shie was treacted for suspected
tabercntonin,  Haenip pave a prohablce diagnosis of cancer {n che left i
lewer fob:, doe 1o oxtensive ashestosis, since there were clinical symp-
toms of gltelectasis and the main bronchus wag tomographically found to

Checdinplaced. Apatemically, this was a cornificd carcinoma of the pave-
went epitheljum, with a walnat-njized decomposed cavity, which also alfccted
Lhe lower Lobe bronchus, with pleura callositics and metustases in the
Liver and Fidoeys.

The scecond cbservation concerncd a 59-ycar-old malc who, butween
his 36th and 43rd years of his 1ife, had been involved the preparation
processes of an ashearos plant, for a total of 7 years. Thirteen months
print ro his death, there was sudden loss of wnight accompaniced by bloody
expectoration.  He was first suspected of suffering from cuberculosis.
Above the left lung underncath, respiration was =uppressed and weak.
X-rays showed a shadow around the left lower field. His treating physi-
cian gave a diagnosis of asbestosis with lung cancer. This was confirmed
by the avtepsy. The cancer, which was in the left lower lobe, had alse
caused a walnut-sized decomposition of the main bronchus, and also affccr-~
ing che pericardium, the left chamber wall, the diaphragm, the peritouncum
of the left upper part of the abdomen, the retroperitonecal tissues hchind
the spleen, the Jvmph node and the lower breast aand upper lumbar spinal
cotbam.  Histnlopically, this was-again a cornificd carcinoma of the pave-
nent epithelium.  Bronchial carcinoma had also begun to appear in the
right lung lower. lobe.

In this obscrvation, Nordmann included an evaluation of the various
aspects which could possibly lead to occupational cancer. For the first
tine, there was a definite mention of accupational cancer 1inm asbestos
vCLlels.

In 1939, Wedler reported on one additional obscrvation made in Ger-
many., which had originally becen made by Bohne. but which had not been re-
porccd at that time. The 38-ycar-old male had, between 1925 and 1935,
worked as a part-time craftsman in an asbestos plant. A few ycars follow-
ing his expasure to the particles, he began to have respiratory troubles.

[o 192F, he was transferred for a period of two months. Leter, he often
ungerscit cures ar cure centers, without tubercle bacillus ever heiang
detocted.  Because of a worseuning of his condition, he stupped working 3
vosihs priov to his death. 1o the hospital, he showed symptoms of gencrat
emaciatinn, cyanosis, and a probable catarrh, particulaxly under the upper
part of the tung. s sputum contained numarous asbestos particles, but

wr tubierele hacilli.  llis blooad sedimentation rate sharply accelerated (57-
9%).  To the left abave the ninth rib, there was a tumor the size of a chesc-
it wlijch had grown together with the skin in the anterior axillary line,
wliich was vemoved and found to be a carcinogenic metastasis. X-rays showed
sywotoms of ashestosis as well as multiple indications In the right upper
firld. Judging from the documents in my possesslion, there was ue iutea vitam
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Carl was et et cuad, ohe muscolature e hrovaish-ced in coler and
[ wiewhat flaceid.  The et lung was filled with blood and {luid, the
Ve, o lehe was firm and wivle-gray colored.  Tiw right Yung ruptured ia the
e el the middle Labe clon vemoved.  LEs tise as was o teddish=veliow,

coan decomposed and sbiecsed widespreoad formation of cavities aad aodes.
coper feve was fibled sith blacd and fluid, dts consistency was firm
and nir-free.  The lower lobe was slate-gray oand reddisti-gray in color,

and firm to the touch. 1t was also faund to be air-free. 7The micro-
scapic examinution of the Jungs showed typical caacerous tissue in the
vipht middle lobe, and all the alterations which arce characteristinz in

the case of asbestesis were present Lo the lower lobes. More particularly,
there were asbestos particles in all the: parts examined.”

According to Baader (1939), six authors saw a total of 14 cases of
ashontosis cancer betwcen the years 1935 and 1938. However, this report
did not include aony details and, judging from the available documents
wirich acre listed above, this cannot Le completely confirmed at this time.

In_1941, a dctailed clinical and pathological-anatomical report was
published Ly Wedler and Linzbach on an additional patient history which
described the complete course of the disease. The 60-year-old male had,
Letween 1921 and 1939, wvorked a total of 18 yecars in an asbestos plant.

He waz only exposed to the stroug cffects of the particles (prepacation)
{or the first three years. His first problems were experienced shortly
alcer his employment.. In 1938, he alrecady presonted the picture of an
urcomplicated snd scvere case of asbestosis, which had developed chronically.
During the course of his last year of life, an increasing shadow daveluoped
aver his diaphragm in the right lung lower lobe, with clinical symp-
tums of atelectasis and Nater decomposition, as well as severe necuralgic
pains in the respective intercostal nerve area. Hlood appeared in his
amizum. All symptoms seczned to indicate cancer which had alreaay becn
diagnosed clinically. The autopsy confirmed the diagnosis ol a collapsad
cotnificd careinoma of the pavement cpithelium, originating from the right
lower lobe branchus. There werc no metastases to be found.

In the meantime, two additional observations have been reported in
Geraany, but no documentation is as yct available.

The first casce was observed by Teutschlaender, who rveported twice
verhatly oo the subject.  Following is a quotation from a pcrsonal com-
mmication oo the subject: "In 1938, Teutschlacnder performed an autupsy
ou v AQ-year-old female, wha had been cmployed in an ashestos plant for
G period of 10 years with long intcrruptions. J¥n her case, a clinfual
diagnoesis was as folloved: '"Lung tumor on tha tight? Lung process on the
vipht?  Sccondary cmphysema on the left, ascites, severe cachexia'. The
Mtepsy revealed ne tuberculosis, hut riather a widespread ashestosis with
mansive accumulat ion of asbestos partleles and a right-sidad pleure blastoma
which was histoJogically found to be pscudo-alveoliar mesothelium. Tumors

-5«

- O



4.
u”
1
l'“

peeTitor e Do aseiLes, The
drge.s Ghe ot cpmpoensatory s

ploarat cavity
P phivsema in che
G wacketic foemale dlnd of cacdiac insufiiciency lolJowing

cheervation was made by Alweas.  The autopsy was peeloread
Plechar a. fnoa o consulttant, T ohecame involved wich this case.  The

Crevzar-oid aale (B/14/81 to 9/19/41) had been working in an ashestos rubber
: A2 vears . uneil 6 months prior te his death.  He bacawe 11U ‘in

. 195} witis ivcreasing shortness of hreath and loss of weight,

Wit s\upfu*\ of Left pleural secretion. The respicatory sounds weve totally

suppressed and sustained, and there vas right cardiac repression. liis

spazun contained coasiderable amounts of asbestos particles. In the jelly-

like red scerction, mostly obtained through puncturce, nunerous tumurous

col]< could be found. Above and under the rvight lung, individual fine

hipie=like rattling sounds could be heard. The sedimentation rate

quickly increased. Theve were no tubercle bacilli to be found in the

sputum.  Based on the z-rays, o moderate asbestousis was diagnosced, with

the primavy tumor thought to be in the right hilus. The autopsy revealcd

a mild case of asbestosis, with a diffuse primary mucus-forming glandular

cell carcivema in the left pleura of mostly ademntous character, and

mtastases on the aldominal side of the left diaphragm cupola, the serosa

and the srall pelvis, and the left side of thc chest musculacurc. The

autepsy repoct on the thoracic organs is quoted here, since no report has

yoet bren made on the subject.

Autepsy of the chest. Moderately developed panniculous adiposcs.

The thatax is modgruloly expanded and flexible. 7The rib cartilage can
casily be cut. “The diaphragim is on the righr, at the level of the fifth
intercostal space; on the left side it is folded under, and penctrates
far into tae abdominal cavity. 1Its bottom pole LlLiere is lower than the
neek of the pelvis. In the pneumcothoracic test, almost 3,000 ccm of
ycllowish-brown fibrous fluid is released by the left pleural caviry.
ilic entire mediastinum is displaced to the right. The heart hangs in the
shupe of a drop in the mediastinum; its left edge lies along the median
line. The right lung floats freecly in the pleural cavity up to small
string-type growths. In the pleura costalis, there are gray and white
tendon-like scales about the size of the palm of the hand, with isolated
tubular nedes which are also gray and white. In the pleura of the right
Lean upper lobhe, there is a large radiating scar. On che pleura of the
ht lung, there is a fine moderately firm adhering gray fclt-lile layer.
sight tung dtse’{ ds normal in size and filled with a moderave amom
ol alr and Tonide Tes pleura and the surface of the cut show avwiczitoty
sovere blace mesh=-typs markings.  Generally, the luag tissanes ave ced ia
celer.  There are no clusters ta be ohscrved.  1n the lower lobe Htinchiug
ol rhe rigiit pulmonary artery, a small hrownish-tréd blood throwbus ad-
heres vo the intima.  The pulmonary arteries arce empty. The left pleura
i wntively covercd with rind-like skin. On the inner surlace, there
are massive, tightly-packed tuberosities reacing the size of a walout,
vivh A mulberey-type surlace cousisting of blister-like (white on the
surface of Lhe cut) tumorous tissyes. Whea cut, the latter secrctes a

e



Pl Lo Ler Eae o | i, we N Glne ehsere
! ; e The tumernns Lissus does not penetrate any
< e e eeodte bhaac. aarticulavly noe the Jung tissue. Only in
th. :ren of Ui cutaneeus nedes on the left side of the chest, as men-
Civew? in the intreduction, can tumoreous nodes be found in the intwercostal

rae e latare, The lefr lung is highly atelectatic, and only adheres tn

a sevies of growths. The lung tissuce is tenacilous
ar, and shows a black mesh-type marking on the sar-
' the surface itsel{l which is somewhat chicker than
Xo tumors wore detected in the luag tissue.  The trachea
At breeoelii of bed Tuags are normal o size, and the wall is Loemder. No
Luaorous Lissug s vhzerved here.  The hitacy lymph nodues are hilaterally
biacii in color, and s~fu in cousistency. The heart is barely the size of
tin dead pazienc's fist.  The pericardium- is smooth and shiny. There is
sore sub-epiravdial fatty tissue. The left ventricle is small; the right
o sopmcwhar expanded. The wall of the left ventricle is 5 mm thick;

thor eof the vight ventricle 2-3 mm.  The entire cardiac valve is soft and
cosclusive. The coronary acttevy is moderately enlarged, and its wall is
saf:. Cardiac musculatuce is of the same brownish-red in all cuts. The
corplete aorta is scft and flexible.

HICROSCOPIC FINDINGS

Right lung. Thae lung structure shows small isolated emphysemal
chinges. ccasional nodular deposits with a fine granular black pigment-
ation can b2 found in the peribronchial tissue. In this arca, the peri-
broaucihial tissue sives a definjte hyaline alteration and fibrosis. In
addivion to the antlitacotic pipmentacion deposits, typical asbestosis par-
ticles can ta scen which are parcly fresh and partly disintegrating. For
the most part. these are parallel to the anthracoric pigmentation. How-
cver, indepcendent frow the latter, these can also he found by themsclves
in the pulmonary alveoli, as well as in.the fnterstitial tissues. Massive

neath the pleura. The large bronchi contain some amounts of mucus as well
as epithelial discharge. The bronchieli are greatly expanded. tHowever,
they arce covered with one layer of glittering epithelium. No epithelial
metaplasia cae be found. The lung tissue directly underneath the pleura
show: a mild collanse of the alveoli. The alveovlar epithelium shows a
cowsiderable nlandular, hut never non-typical’, character. Generally, there
arc ne pneumonic changzes in the lung tissue.

Ir the tissue of the loft lung, we €ind a collapscd in-
duration « desquaritous alveolar catarrh and fibrosis of the intersti-
tive. 1o the peribronchial tissue, as on the right side, we find consider~
able anthracotic deposits with hyalinosis of the surrounding tissue. In
this tung, we find a larger amount of typical asbestosis particles, both

in the development staze and in the deconposition stage. Ashestos ncedles
are considerally more rare. The jelly-like envelape of the particles glves
A choracteriscieally gositive reaction to iron. 1o the left lung, wmorcover,
v fiml several herorrhaging arens, as well as arcas of tissue necrosis
satneated with the hemorrhaging bléod.  These mostly cceurced tecently,
siwes there are abselutely no signs of demarcation. 1In these necrotic
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ial i esia cna be Found e tlis luag cither.
Dicpoosis,  Numerous ashestasis particles in both lunps with mini-
ot ibarasi (i td o putwonary ashestosis). Compression atelectasis and

e Lpeed iaderation of the lelu lung.  Hemorvhiage, necrosis and minimal
“threeliepnaurmania in che left lung.

Plewral tumae an the Jeft. The tumor grows fn its ouvn structure.
in o fow arcas, theve arte firm cones and strings surcoundad by the stromae
of & wyranatous, slightly fibrillar, convective tissue. Almost all cumor-
cus oareas have largoe mucus vacuoles,; several signet-ring shapes aan be
scei. Sume aclls wvith ruptured viacuoles -can be seen where the nucus has
peoetrated to the surrounding tissue. In ancther area, the tumor has the
appearance of a cotlection of cightly-packed holleow cavities, which ure
cavered with a smooth, single-layer epithelium.  These cpithelianl cells
alxo contain large amounts of. mucus, and arc relecased from the epithelial
accumulations in the form of signet-rings, and thus end up in the lunmen
of the hallow cavities. In the interstitium, however, loose, stringy
muicus=-{orming tumerous cells can be found. Firm epithelinl formations

~ without mucus formition of a3 solid carconoma type can ounly be found in

: itolated arens. Tumors can be found all over the pleura parietalis and

visccral pleura on the left, and, in sume arecas, there is minimal growth

in the subplcural layers of the pulmonary tissue. Here they are parti-
cularly in the septum and some isolated ones can be found in the lymph-

aric tract. .

Diaguosis: Priyary mucus-forming glandular cell carcinoma of the
plceura of mostly adenomatous character.

The glassy nodes in question on the abdominal side of the left
dicpbragm tip and un the sercsa of the smail pelvis arc mocroscopically
found to be metastases with a structurc similar to that of the primacy
tumor., -

This completcs the observations found in world-wide literature on
published cascs of lung and pleural cancer in asbestosis paticnts.

Mocdmann and Scrge were the first to undertake a study of the cor-
relation between asbestos particle inhalation and lung cancer through
anizmal expecinents on white mice. For these experiments, thoy used 150
mice, which they sprayed with amounts corresponding to the average amounts
recaived by humans (taking into consideration averape age and duratien
of eoploymceor) for a perlod of L 1/2 ond 3 months. . More chan half of the
animals dicd prioe te the cxpecinent.  Wone of the animals survived for

- TThger than 9 months following inhalation. Twenty per cent of the remain-
in? animals were found to have a cornified multi-centric carcinoma of the
aent epithelium, and 42-57% epithelial reguneration in all stages.
vrimentatly, this is in support of the importance of ashastas dust [a
vroroting primary peulmonary carcinomas in asbescos workers. The numher

(h\

-8~




..

-

B Y
ST N

N e e R R LR T BT Y B TT B R T A T e TR [V R TR O

e L e ry s o ey YToanimals had we peonth
He i L b o wroos s The tathoes oo dves ceforved o the
. oodey de ditiersot s tag [rom simple wetaplesia, We must Leave it
i Corpeticnead movphalecivt and specialist (o decide ta what extent
10 o octusions of the experireenters arce valid zod to vhat extceat (he
" ooty g casures with regavd to uniformicy and use of the aanimal mater-
fal cure ohuerved, and. within these limits, witich spuatancous tumors

ave Lo he ctaesified noder the type which is the subject of this wark.
Serdmonn aad Sorpn pave o short report on this.

It is cvident that no similar obscrvativns have ever becn made Lir-
fore in animal experiments with asbestos dust; thuse experimencs in face
concerned othier aspects of the disease. Morcover, various disscctions of
aniands (dops, rats) living in asbestos plants also did not leard tu these
olvservations.,

In discussing occupational cancer in a specific fndustry. it is
first necessary to produce stutistical data in support of the fact that
there is a higher incidence of cancer in that industry than in other in-
dustrial or soctal groups, Lo which case comparative figures of agu
proups which are similar (as much aus possible) arc difficult te preduce.
toen in the case of asbestosis, the statistical method also presents one
additional obvious problem. This rather rare discase can only produce . -
_absolute numhars.. One Single random incident can create considecable
3 ntage differences. Moreover, in the case of Nordmann, we must take
into considervation the fact that, particularly over the last few years,
the hiigh turnover of personnel in ashestns plants can give a negative
value te the vesulls, since g long period of exposure to the dust and a
Loan dust-free interval usvally must be present for the developmeut of

. canzer. Now the numbor of workers who remain in hazardous plants fur

longer periods of time id very small. Dust prevention methods against
dust injuries to the lungs also work against us. Neverthcless. nur severe
casii of asbeatosis are nostly workers who are carvying the effects of
dust absorbed in earlicr years, when the working conditions were consider-
ably less proper.

A second aspect of importance in the correlation hetween cancer and
ashbestosis shiould be mentioned here, which concerns particular conditions
uindor which the injuries occurred and the findings made on location, con-
ditions whielh deseribe the type of cancer and differentiate from ather
tri- = of pulmonary cancer. .

Ax keyntane for the evidence, there would have to he experimentil
cuporience which would wake {6 possible to provoke this type of camcer
in animnls. .

Let us now Laen te the statistical method. As reliable material,
weocan enly evaluate here sections with specific apatomical examinations
of the fungs, sinee cervain errars can be made in the purcly clinical
Giacaenis. Hovraver, porely clinidal vorks on this subject are not avail-
abeb o, .
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i e Lenaec: bave b edtapeied fn e .
N o Lot s Hiat el vhens caeses reordingg tooane, ey,
ot ot D oastaep e is and cause of deaih if ather chan ashes-
. cooeardine dasufficiency or aponal pacumonia as a result
o The firat 1 Tatal cases have nlrbndy been reported.
1 ! Led the additionat 17 cases.  The case of a yauug pirl reported .

Lo 29 can be ignoeed heve, since she had a very shore period of
cauve to tine dyst and did rot anatomically present a case of ashes-
Lo Of t'v ruemainiag 29 antupsics. 4 lhad bronchial cancer and 2 others
el o o maticaaot plesral grovth. Uy pecforming the neessary calceulations.,
we o petoa round perceatape oumber of 207 foue malignant tuwors in rhe luags
of cases of asbestesis antopsied in Germany. Other maliponane provihs of
thie body woere found in a total of 3 occasions, namely in the stomich,

Tles esophagus and thie prostate.  Although the numbet of Tang cancecs

Fas slatiscically increased considerably over the past three decades, it
nevertheless remaing far Jower than the number of cases of cancer of the
csophagus, as shown by numerous antopsy stavistles. Depending on the
varicns authars, jus rate of incidence takes the second to fourth ptace
amang the cancer statistics concerning organic cancers. As shown by the
above-mentioned figures, lung cancer in patients suffering from ashes~
tnsis s a primary out in Germany. The average age at decath for lung
cumay carriers is considerably lower than for carviers of other types

ci zarcinoma (around 31 to 66 years of age).

These small figurcs do not allow us to come to any conclusions.
17 a breakdown by sex, there are & males and 2 females with lung tumors.
Far the sex breakdown of lung cancer in males and females, the figures,
cibwerwise, arce: J-4:).  The number of ashestos warkers suffering from lung
cateer, basced ou sew, is of course dependent on the number of fewales and
rlos working in that industry. In Germany. the females exceed by far the
wiles emploved in that industry. For the two aforementicned females, the
age at death was relatitXly low, being 35 and 40 years. All cancer patients
were suffering from chronic to severe ashestosis. Oaly one man with pleural
cereisona (No. 20) suifcred from moderace nsbéstosis; tlhie latter had had
a very long, but minimal, exposure to the dust. Nordmann has already
pointed out that all these cascs involved prolonged employment under dust
conditions, According to the above table, this applies to all cancer
paticnts wvithout exception. The durativa of exposure was 7 years in 2
casss, 10 vears §n twe cases, and 18 and 42 years in the last two cases,
respcetively. The dust-free interval prior to the development of the
carcer, during which the ashestos particle deposits in the lungs was still
cifoctive, vavied (0 months to 12 years). In one case, this was not
craztly karen (la, 30).

These (ipures clenrly show _ghat lung cancer is the most common com-
p!ization encounteced tu cases of.asbestosis, withr the exception nf agonal
pacurcenia and cardiac {nsulficiency. Even tuberculesis, whose rate of in-
cidence s reaevally far higher than that of caacer. is considerably lower
thie for buey cancer in these cases. This constitutes conclusive cvideuce
of the close correlation betwesn asbestosis and lung cancer. [t is supris-
i, o onote that the current percentage values, based on Large amounts of
material, are in complcte agtecmcnt ui}h those of Nordmann performed
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Aheenct. e status of this question is a8 follows:

T iaptish are the most ecsperienced in this field.  However,
a4 conting to Eoplish documentation, this experience unfortunately docs
der Lond itsedd Lo the stady of individual obscrvations. This is duc te
{ine tact that it is very complex, since some individual cases have heen
aebtisied wove than once, and cannot be traced individually. For the
tio heinn, we shall have to acceept the figures peoduced by Cloyne based
v O autapsics of ashestosis earriers (according to Baadev), during
vizieh he observed 6 cases of luag cancer (probably wlech pleural growth).
This gives us a lung cancer incidence of 12X in asbestosis patients.

Very mimilar figures werce obtained from the United Staces.
1 wae able to collect 13 autopsy cases in U.S. literature up to 1939, This
f};nro is probably not torally accurate, since there were a few works which
[ wus unable to obtain. Among these autopsy coses of ashestosis, I vn-
conntered 2 cases of branchial cancer, which we hove alrecady ment ioned.
This corresponds tn a percentage figure of about 15%. There was no mention
of any other types of organic cancer. Pneumonia was quite often reported
(4 times) as the cause of death.

Absolutely no relevant data is available from France on this
subject.

Other countries also reported little on the subject.

In lealy, where ashestosis is well-known, no cascs of lung
cianeer have vet been reported (Vigliani et al.).

In worid~wide l{terature, we thercfore find l4 cases of malignant
lung and pleural growths of epithelial origin out of 92 autopsies per-
formd. The incidence of lung cancer in autopsicd cases ol aslbescusis
is therefore around 16%.

Of these 14 cases, only 11 have as yet been described in decail, so
thi: additional statistical data still remains to be obtained (sce Table 2).

A brecakdown hy sex gives us 7 males and 4 fcmales.

The ages lic between 35 and 71 years of age.

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

The period between employment and the development of cancer is always
rcelarively lang (between 12-42 years). Short term cxposure to the dust is
grocrally followed by o long dust-free interval. which would tend to indi-

cate that the action of the dust, Lf there be such, gradually leads to the
devetopmeant of cancer. ’ )
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semrily have te b it wuis Lo,

s oof pulananry growth aan !ocases o plewval groeth,
: of Tong canzer (9% auch as can be determined at this rime) ovigin-
aced tvam Ut bropebial o cpirheliuwe. | No specific abservation of alvealar

s could be abserved hoeve,

There wer 9

From o histolopical point of view, rhere wag a definite majority of
corniticd carainomas of the pavement epithelion. Out of ¥ histolagically
dlagnesed casen of Jung cancer, there were 5 cases of cornificd carcinoma
of the pavement cepitheliom; cne additional case ol cancer of the pavement
cpitheliun was wat cornified. One additional canceér case belonged to the
greup of nen-differentiated growths, and the last case grew acinosc.

The tlicee pleural growths vere described as "pseudo-alvenlar meso-
theliunw”, “adenomatous pleural carcinoma’ and "squamous carcinoma”.

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

In 7 cases, the localization of the primary lung cancer was in the
lever lobes, where the asbestosis is always most severe. In 4 cascs, the
crovth is lecalized in the left lover lobe; in 3 cases in the right lower
leoha.  In contrast, there was only 1 case of growth in the right ceater
lobe, and another in the right upper lobe.

’.\ ' The concordance hetween the localization of the prowth and 1he most
severe asbuestosis-reluted tissue changes in the lower lung is evideut.

The statistical incidence of lung cancer in asbestosis carrier autop—
sics is the first cancldsive evidence obtained in our efforts to determine
thie corrrclation of these two diseases at their arigin. The ocrceatagpc
figure ¢f 18X for lunmg and pleural cnacer exceeds by far the incidence
rate to he expected in other autopsies based on statistical data. Al-
though the incidence of lung cancer has certainly increased considerably
over the last decades, on the average, it has not increased by more than
2-6%, based on statistics of autopsles performed. Although, as we were
able to show, the absolute asbestosis figures are still relatively low,
they arce nevertheless convincing, since approximately similar values were
obtained from totally different countries (Germany, England, U.S.).

Rascd on the afore-mentioned conclusions, the purely statistieal
lignres present an even rote positive aspect, since such data biad already
heen munticned by Nordmana, although in smaller numbers.

We shall now mentioa the agc groups of the cancer patients. Only
{our of the Latter wvere hetween the ages of 35-41.  Although younger
peaple are somctiaes afflicted by lung cancer. the highest ineidence is
frand peimarily in the age group 50-60. Within our study, 6 paticnts
hisdouped Lo that age group.
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foo.L Nevern o we must keep i omind Chat in comporison o the U.S.,
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vl caplovad, thin CGermony and Qo Foglands
ar e have already mentioned, oue jmpoartant cansideration is the
Dvse g covincidence of geewth localizacion with the most severe chianges

By asbestesis in the lower part of the lung.

Moceover, the bistological nature of pulmunary growth is evident.
Stariscically, the {ucidence of mostly cornified carcinoma of the pave-
ment epithelium is by far the highest. Out of 8 diapnosed cases of
broaciial cancer, we found 6 such cases. The general lung cancer statis-
tics for vavieus types of growths thus become onc-sided to the advantage
ot zancer of the pavement epithelium. 1€ we perform a histnlogical hreak-
down of lung cancer into three large groups, namely non-differentiated ceolls.
caveinama of the pavement epithelium and carcinoma of the columnar epithe~
Jivm, the first will have the highest statistics with a total allotmeat of
aiont 2/3 af all cases.’ Since cancer ol the pavement cpithelium hos the
i~want tendency towards metastasizing., it would be understandable chat, of
ti:a Above obscrvations, four were found to be without metastases. The
hiszological nature of lung cancer itsell, as well as the above-mentioned
higinext incidence of cancer of the pavement epithelium, explains its
cinssification under lung cancer.

Cancer was ouly observed following a rclatively lang paried of latency
follewing cxpesure to the dust. Could this bhe duc to the {act thart che
period of employment under asbestos dust conditions was very Joung. or that
a shert period of employment with considerable exposure resulted in a
tonger interval during which the effect of the dust continued to progress?

A =cries of thorough observations, which were partly performed by the

author himself, showed that, particularly in the case of ashestosis patients,
dust intoxication often appeared during this first interval. and often

led to progressive fibrosis. Among all the lung cancer cases observed in
asbrstosis patients. there is not one single case in which a long period of
action cf ashestos particles was not veported. This agrecs very well with
other obscrvations made of other types of occupational cancer.

Other histologicat fiundings in the lungs of asbestosis carriers allow
ur Lo beoter undervstand the above-mentitmed correlatious. In the small
broichi of lungs affected by asbestos parcicles, we mostly find poencral-
izvd epichelial metaplasia, considered as a per-cancerous stage. [t (s
very probahle that the caccinomatous vegeneration originates here.  In one
vase, Nardmann ceven made the ohservation that, in a severe case of carcinoma,
in e Jefe Inwer lohe, a smaller cancer was beginning to develop en the
oiher side, which was not to he considered as metastasis. but rather as a
cell-devalaping cancer ariginaring from the metaplastic broachial cpithelium.
Far that reasen, he considers the multilocular development of cancer in as-
Lestosis paticats to he particularly siguificant. Here we find parallels
re the Schaecherper lung cancer.
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A Tew, we can speak of extensive epithelial dv\qulm1tlﬁn
l['l1(l(ﬂ nf thc shapes of epithelial celie, farmation of nomerous
~cs and miant forciya bady cells, as well as prolifecation of the
soopeenive Uissue. Tueceupon, as mentioned Ly  Linzbach, the vorigus
tiwsues are veleased (rom their normal condition without the injury to

: rensive coongh foe the cell te collapze.  This in-

c! Lemdeney touard regeaecarion and the disorder of normal tissue

Ciasse hoeing

Tcopditinns can probably be consideved as prowmoting factors in the develop=

ment of cancer.

These theories also apply to pleural growth. The pleura is fovolved
in the decompositiun process. Here we find epithelial desquamation, fibrin
depesits. regenceation of the connective tissue, cornification and accumu-
lation of asbestos crystals and asbestos particles (Gloyne, et al.).

All these theories are based on statistical figurcs and conutitute
vitid argumenrs in support of the inner correlation between asbestusis
aud lung cancer.

In additien to the incrcased incidence of cancer in asbestosis pati-
we alse require proof of the reproducilility of the conditions through
' .l experimentation. As yet, this point could not be proven in the case
of asbestosis. This, however, is not based on negative results of experi-
sonts performed, but vather simply due to the fact that this question has
not as vet bheen addressed to any significant degree. The first experimeunts
were performed by Nordmann and Sorge, who obtained astoundinply similar
resulis.  These were already mentioned in the previous paragraphs. For

mare certaingy, hewever, it will be necessary to ohtain forther confivma-
tion and recognition of “his complex correlation from other specialists.

vertheless, all the observations made up to now tend to indicate
with all probability that Nordmann's theory on acrupational canccr in
osrostos workers 1s a valid one. Other authors such as Gloyne, Lynch and
Smith, gphert and Geiger, as well as Linzbach, also tend to take a correla-
ciru of che cause into consideration. No attempt has yect been made from
any side to deny this assumption.

1f we now attempt to determine the aorigin of the carcinogenic effect
© o hastor particles, we must diffeventiate between general and Jocal pro-
moting facrors. We can genetally assume that the ocecurrence of cancer isn
ucualty due to an inclination (predisposition) toward this disease.  Juuc
chere we should lock for the answer for this is diff{cult Lo say. We knou

of

from pencral buwan esperimental pathology that predisposition toward cancer |

is dependeat upon systemic factors. This is particularly ovident by the
tact that uader identical experimental conditions and fairly similar cx-
peire to caccinngenic hazards, only a number of the endangered persons
deoaerually sufCer from cancer.  The avajlable ashestosis-related obhserva-
tien material is not sufficient to allew us to perform an asalysis of fumi-
Fior carcivogenic couditions
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cotteral e 0 poRitioa 18 not sie o enoueh ta promote cancer in
: cvrans. Hen ol the afore-mentioned figures would tead to imlicate
Vi oL Tﬂu voryine localizarion would sceem to he of PEImary fmportance:
o Les eearphelopical cffeets va the madificd tissue reactioons of che
I hove already been mentioned.  Since the chemical definition of as-
heoconoje fairty simple, the conditions in this case are ecasily understood.

fiehy from the start, we can state that noe of the clements from the group
of woll-kmmen carcicopenic agents can be taken into considervation here.

Tire ¢lfects of asbextos particles on the lungs are probably the result

of rhemical and mechanical injuries. The chemical effects can probably

b traced te silicic acid veleased from the somewhat vulnerable secpen-
Lince asbestos. Based on experience in the ficld of humaa patholopy and
numerous anioal expecinents, it is very impractical and unlikely that the
Jatter would have any carcinogenic effects. We must keep in miand that

the tissue changes which it causes. and which are different in their losal-
ization and extenwt in the case of asbestosis, would therefore present
different conditions than silticosis. This diflfcrent type and form of tissuc
rugineration can thus causc different biological reactions in the tissue.
fn additiun te chis, howvever, the mechanical repercussions of the many

tips of asbestus need)es and particles, most likely are chavacter-
istic of horablende asbestos with its solid and hardly soluble prupertics.
These prebably play a significant role in the typical tissue reactions
resulting from constant mechanicsl irritation.

e must finally remenber that, pavticularly in the bronchi, thcre
can Lo inflawnatory vcuctions in severe cases of asbestosis. These ave
partly accampanied by the formation of bronchiectases, which can also be
promuting factors for the development of cancer.

Bazad an our currenc «nowledge of the subject, ic¢ is in these gencral,
and, more particularly, tegional, factors that we shall have te look for
an cxplanation of concer development in asbestosis patients. By defini-
ticn, many of the injuries do not come under the group of chromic ircita-
tions. The fact that we are still fac from completely understanding the
finer factors involvad here also applies to cancer development in asbes-
tosis patients.

Let us now turn to the clinical diagnosing of cancer in lunpgs allected
by asbestos particles: basically, all diagnostic aspects taken into consider-
atien in the case of cancer detection In the lusgs and the pleura can be
used and arve valtid here. However, since this cype of cancer originates
from another primary discase, we shall have to take special chavactevisttes
of the elinical image us well as known elements with regard teo che symploma= -
talopy of asbestrsis into cousideration.

Far the past history, it 1s important to ficst do an occupational

anamuesia, and keep i wiwd the fact that lung cancer in ashestosis paticues
genecally appears only following ycar-long exposure to the particles, but
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to che pacticles, §1 appears thar theee (s always a longer duse-
Coerval before the appeeavance of caneer.” soyet there hias been no
save inowihieh the period of (ime from the date of employwent in dusk-filled
i ecneent up to the confivanrion of the presencce of cancer vas less than
12 ars. Coeneeally, wo can expect that cancer only occurs jn part icubarty
goeaaaneed . 0 aot always the most severe, forms of ashestosis.  The above
ples are support of this.

The first symptoms of developing lung cancer, which are moztly not
characteristic or pathopneumonic. will not be as cvident as they might be
{n a previcuely healthy person, since shortness of breath, cougliing, eux-
prcioration and certain discownforts in the thoracic area arc already ex=
peviencaed by persons suffering from asbestosis. A certain loss of general
strength, which is sometimes not present at all ia the carly stages of
cancer, loss of weight and loss of appetite, are also frequent symptoms of
scvere forms ol asbestosis. Acute worsening of the general condition,
including Jocal luong disorders, often indicates accompanying infections
hiich ave more difficult to overcome. [n general, the rule in the case of
cazns of pure asbestosis is that:the development of the disease occurs very
cradually over the vears, sometimes over decades. If there is evident
incal and guneral worsening of the condition during the course of such
development, the possible occurrence of concer must then be taken into
tonnideration. In addition to cancer, infectioas which are must frequently
son-specific arc also encountered with hronchitis, pneumonia or ahcessos.
sefording to our cxperience, complex tuberculosis oaly played a miner role

fiere. It is also much too often diagnesed. Of course, it is normal that
it should be considercd yrithin the realm of possibilities. Noching has
vuat hecen published on possible accompanying pulmonary lues or fungus

diseas: s,

Of the general symptoms, quick loss of weight can be an indication,
hut it is not, a conclusive factor. This, as we previously said, also
aprlies to the lack of appetite, unhealthy appearance of the skin, and
right sweats.  IF all of these are related to the progress of ashestonis,
tin¥ will generally be accompanied by increased shortness of hreath, cyan-
osig, poassibly drumstick fingers and cther local lung discomforts: how-
coer, we mgst keep in mind that a lung tumor would also pramotoe an in-
crease of such diserdevs.  Generally, however, the status of the discasc
oot be determined basced on the case history alone.

There is-little additional informatien that can be obtained Trom
Laeal disovders. Since severe ashestosis gencrally causes considerable
irritation throegh covghing, little can be achicved from this symptom of
tivee discase.  Thix also applics to shortness of breath. Sputum obszcerva-
Livns would appear to be more important, as far as I am concerncd. 1n
e eaxe of ann-complicated ashestosis. the latter is mostly spavse and
statinens: ia the ensce of more acute bhronchitis and brunchiectasis, it is
sore considerable and purulent.  lt ravely contains blood. Moce Froquent
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: : save !l arenent o {n the spg e Hornig meat ioos b gy seca cons
able amew: @ of cpithelial celiz in the sputum nf one ashestosis
At with e 30 there s coliap=e of the lung tissee, thie con
be idest ind through the alteration of the sputum.  This was a
vore signilicant factor o my abrervartion. The patient suddenly hicpan to
tirees ap laree quentitics ol core=shaped weeratic masses. Perhape we
coan find here the "anhostosis bodies Do clumps” symplaw as weationd by
f‘v,ﬁnglish. These are rosetice-shaped accumulations of asbestos parvticles
vhich alway:s appear in the sputum whenever lunp tissues collapse (abeuess,
tub.vculosis, tumor). Their diagnostic value is similar to that of flex~
ibitc fibess abserved in cthe sputum. We have alveady mentioncd the signi-
ficance of shoviness of breath. In widespread tumors or Lronchiui ob-
wvonrtions, this is directly related to the latter. On the other hand,
[ (ind chest pains to be highly sigaificant. For patients suffering from
aslustosis alone, these are generally minimal and non-specific. In aur
turnr casc, these progressed parallel to the development of the tumor;
thay were charactevistically neuralgic. The documentation contains simi-
lar vbservations. These are due to an attack by the growth on the parie-
tal plecura and possibly the intercostal nerves, if not actually on metas-
tases.

AR B B
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These indications of the general and local disorders which can
moslly he obtained from the case history should be sufficient.

f’\ As far as other objective findings are concerned, please notr the
following: asbestosis affects the lungs bilaterally. Exclusive uni-
lateral processes, which generally indicate a tumor, do not occur here.
The alterations which accur are generally very symmetrical. llowever,
it wust be noted that fibresis can normally affect the right lung to a
higher degree. General suppressions are never found above the upner part
of ‘the lungs. The respiratory sounds here are¢ mostly hoarse, but rarely
wenk.  The sounds of related pulmonary parts are mostly slightly to
modcriately weakened, and if not totally symmetrical, at lcast always bi-
lateral. Only-induration or specific as well as non-specific complica-
tiens can cause exceptions here. " The respiratory sounds are wealicr in
thie lower pare than in the upper part. The opposite is rarely the case.
Acanmpanying sounds ate more considerable and frequent in the hottom part
than in the uwpper part: lateral differcnces are not significanc. If
defl tivite symproms of atclectasis are observed unilaterally, this could
indicate the highest depree of tumor. Of course, this symptom is not
atuays present iu the case of lung tumor. Effusions, pavticularly henor-
rhagic cffusivns, are hardly cver observed in normal cases of asbestosis.
The tumor can show sipns of fusion with the abccess and tuberculosis.
Beanchicetasis in the fovw of cylindrical tracheal expansion f5 Crequent in
severe cases of asbestosis. Their differentiatfon with fusions can some-
tiu>s cause problems during the clinical examiunation.

An uncven asymectry of the thorax, as well as distortion of the-medi-
astinal evgans and diaphvagm, requires special analysis.

-20~

b 2] ':nl~\v..‘w‘;n?-gm\-’<w




Dauntien

culd vt b impertant o

preccuee of 2 oruvor. iy must be romembeered hegs:

T e oo aedbeseesi s doe oaot always oo wlt i a parely svemeiri-
coioam o e lTaes tissues (as clud in the documentatinn).  In
L errlain asywseteirs, there can alse o o superficial deseriptive
fro e Lewer fjebde ) particutarcly v the wedia) area. thege
shadows, howsver, are usually not so compact and tumarous, hur

iy

vt oaee dn rhe Torm of somewhat hazy stripes.  Solid aor tamopragphic
ool w A ten s Lite hrounchital svstew as being open and sometimes cven
e aed. Brouchiial stenosis, which somctimes follows infection, has not

st beer ehserved in cases of asbestosis.  Compact, aniloteval and
socerficial opacitics in the lungs, possibly with hronchial obstvuction,
are orvactically almest indicative of a tumor. This also includes media~
stin=) displacements wvhich are either constant or vary with the respira~
with paralvsis of the diaphragm and recurrence with upper lobe pro-
, mastly acenupanicd by a Horaner syndrome. Circumscribing opacities
in usper ficldu never indicate ashestosis. These conditious, i,
this case, are much clearcr and simpler than in the case of silicosis. In
the cuse of asbestnsis, coarse shadow formations primarily indicate non-
fie infections. Tuberculosis is far from being as frequent as iy
gssumed. Based on previous chservations, its appearance rarely
¢35 in the lower fields of paticnts sulfering from asbesrosis. For
& 2 completeness, we must add here that, within the scope of use-
llagnystic meihods, tomography and bronchography can give diff{«erent
: interpreted
The same applies to bronche- .

Gyl

: ro the standard rules that apply.

sty . Cuher than for a few experiments, theve 1s little knowledge avail-
Aty e dicznastin lung punctures perflormed to detect ashestas partivles
it leng fluids.  With primary pleural tumors or metastases, the detec-

tirn of tumorous ccells 1in the punctate greatly elucidates “he situation.
This was also observed b3 Alwen.

tr ihe :nse of metastases, thoe diugnosis can always be made quickly.

The: fact that persistent tumors can cveate fever is diagnostically
non~rignilicant, since infections also cause this symptom.

As far as blood count and the erythrocytic sedimentation rate arc
concorned. please nete that anemia is not a symptom of asbestosis. Qu
tine. sontraey, high color and cellular values arc signs of compemsation.
« infectivns could cause exceptions to this rule. Increasing
.owitic the exclusion of complicating causes, could be {fudicative of
S Adifferential blood count shiould also not be considered as diag-
war i o eviduace of the peesence of a tumar.  1p cases of uncomplicated as-
besvesis, the blood sedimentation rate does not increase in itself. MNover-
theless, it is aften found to he significantly higher in group examinations
wf o larpe ouabar of ashestosis patients. This {s probably due to the lact
fections of the hronchial system are more often encountered iu these
icuts. & kigher and increasing sedimentation rate must always be oh-
serted and evaluated according to the standard clinical standards.
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oo e e the most lepoveant clinienl aspects of long camor
s i Lot s prtisats. TE Soaturate dnrerpretacion of che Iatier
i TN S the pueely elinieat coneral sompbimctotogy cand thoronel
ety s ot Tividual syeproms.  The important thing, as far g ehis
iv cvncerned, ds ol he able to recogaize the clinicval pictare of asbesto-
el ot Loeep o mind that there can be eomplications with torors,
viticiv are derected in the lungs of ashestosis patients almost as froquently
anoactive taberenlosise Ia Geemany . only L0 cases of active taberculosis -
oo been reported fur asbestosis pat teats as compaved Lo 6 cases of tumov,

[f the incidence of cancer ian Lhe Jungs of asbestousis pativnts is
as trequent as ue have just staced, and if other conclusive evidenve oxists
Lo support the theory that there is a close covrelation between the two
discases at their origin, we must, even excluding animal experiments., al-
ready cansider extoending legal dnsurauce protection to iunclude this ajl-
sent. o provious compensation cases, trade associations have recognized
this coreclation, hased on the uniform attitude of specialists on thix
matter.  To the Files which 1 personally studied on this subject. na-
specialist in Germuany hias ever adopted a diffcrent stand on the matter.

SUMMARY

The proscent document contains a report on case historics which have
bean reporced and discussed concerning malignant lung and pleural tumors
in patients suflicring from asbestosis, based on worldwide literaturn. The
reasons belind the ovipinal correlation between the two discises are given.
The report contains a description of the clinical picture of lung tumors
in ashostosis patients and a recommendation that insurance coverage be
extended to include this ailment.
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sis? ~as"hi‘bherto known *in--the world literature; then wei:are’” goingto-addiitc

that the” ,newest exnerlences,— .and point ‘out: . the; PeCU-larities of- this"pictu_
¥ . -t:s“cllnical diagn051s. B >,
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'193 _-the firs.t ‘mention: o'f a- ca.rcinomatous tumor
~in a: treatise dealing “with- pathologrca‘.l. anatoxmfwand histc

TERE -‘broncho-pnenmonla, ‘cuberculosis, ~emphesema, bronciectases) and. the simultz
-gpj..neous .diseases’ which,‘accordlng to .the knowledge of sthat=thme, ~had -nothing
=~ ".:to° do-with the - influence of dust, Among the latter, he. mentlons an- vat

~which:he:dismisses as: follows : "Thers -has also.been - '
carcinoma ‘of . the pleurw, -There- is no evidence at‘the

any. way’ releted 'co -the.. asbestosn.s. s

e ,.t-

Bt S 1035 GLOYNE could contribute 2 further cases of lung cancer w1th asbes
- sis; dbut he- ‘blieved- tha‘c an etiological: connection of- ‘both. diseases coula

'not be-asserted as yet. "Certain histological nownts of v1ew however . see‘
.'to .make -it-guite obvious.-._ AR ,_~. LT RS Lol

o loe, 1,-",..&\- femed N emm = S - e At L

: -The Tirst. of these 2" obeervations concerned a woman, 35 who had been anJ
= »bestos-.spinner for 8- years,hand -who, -after that, continued +o 1ive “stills:
=i nother .9 years. without-\being .exposed to- asbestos dust.ids the-autopsy -‘sho
'E’if she "died: of..a~moderate;asbestosis, a clot. in.the ‘right heart, spleen infa:
- anda: meningeal bleeding (nemorrhage). . A- clinically -not-recognized- qwe]__]_j_
(tnmor) ofwalnut size was found. on the base of- thé T upper. 1Qbe of 3%
'lung,-extending up “to e thickened pleuranTher -were-mo’ me
“stases-present.. The:hégny- _plate epithelium carclnoma had ;Fi.(g_s starting —por
,at a’ small bronchus.-,; P - e '

- :.':~='. ﬂ‘ef ERICROrY

2y el

'-‘I‘he 'second observation by“wey of_ autonsv also concerned s woman, 71
-years .prior.-to-her:death sherhad-once worked for.6 ‘months;}; Jand"then-again

~.13 months:in%an: asbes’coedi‘actory, “andi d:hat according to-,experience
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i €p artment < f?mattress'e_s:ands overhatiling y ok
i L ETAVE ,]advanced) asbestosis:—:with,:a "cart-

“.in*‘t"ﬁe"Ilg t:1ower, 1obe hEx

- Ve

i"ly-~ a is int 68T at e d*‘tumor

-

4 bosis -ofzthedFedinsof  the; 1

. - et
E - -—__........-:'M-J “"—u—f‘\-ﬁ_ AR

“oth, cases 5_the: ,c_aﬁace‘rﬁm x-‘;:};i
-sole cause of; ~death ~IneZs same"

TR ;: TR g B POn:

.(.1935) |l commu_nicatlon- : and:s
*-1ung— canicer; iwithlasbestosis: which’“also ~cont&ifed -.:ﬁetai'led*case

-histery,'(illness xenort) :‘l‘he _ﬁ.escribed,,;natlent“»57,~.wh0 used «“to,,,he ~cotto
; sif or 22vyears and s —then,-

; until’ his**admission “t.0.; t_he"hospital"i;had Fheen
an: asbestos weaver -for: another .23 years‘"“had ior 5 years 'complained"ﬂof‘ s‘hor
ness: of: breéath S After  having:hady already"B
;—raryvpalns An 'ths back and"‘the ;Last 0 zzibs onvt;he :right thesen_pains:nad-re
N 1 x:'ondition-;started
'to decline;s. hex coughed,,‘lost a_p_pe tite na'an temneratures BI0ody- ISP thm- an””
yspnea.»The <linical iinding wass characterlst:cal Zfor an'—asbesto_sis ‘Thed

breathing  sound: overf--'_ﬂle ﬂung onythex r.l,ghtfwasweakene ...I'he-clinical?diag-
Zposis: Durnorted vasbestos13san‘d chron1cal‘*.lnduratlng;pneumonla*with;ni‘ngon:_
f-___z:;l ower‘ rightr~Aside,¢r40m~ ‘the\ esbestosa.s-’mth —righ‘t—sid ed-pleuritis¥andssron-
75 0f~ disutegratlom,was pathologicall-anatomically‘f‘our
e *vhich,_was macroscopically LZKen - Torsey tuber culos:...
owever-"—:l.t turned. outbto “be ’a*“p a‘be-en:rthe s

t ,

‘fbronchus with va*'met aplastic*'en ithe llum. TZIhe authors thought ~o.f:— the c.chr onﬁ ca:
1rr3:tation ofsthe bronch:.a .as-thex cause.- They,spoxe \of~.a_ "possible :Iela‘tloJ
"ship"-with:regerd to%uthefconne ctlon;betwéén cancer-and; #
- par allels to: othex _klnds of"occupational ilung 9ancer.

i cmt B aa S - o -

"TGBERT and GLIGER (USA) Ieported in‘ 1936 of another -sn¢ ch observation which
théy:-—wit €. exception of :-GLOYNE's. h_jmt (r‘eference) -in l933’f_considered*
= v the, very: first, of “this kind.;The mgA 5415 ‘Hadibeen Andsbestosiweaver T
”f“laryears. After: B*years of,,wo:ck .and . following a_pneumonia he  had retained
“&. cough and_-shortness” of> breath"E—ightsmonths Prior %6: the short hcspital,
“treatment; he. got severe,~“seizure-likebackaches. He" ‘had: grown: thin; was.
’hardly moblle on account-ofihis” pains ~had a cough, mcy&nosis &énd. shortness
~ of breath as-well-as. bloody-purulent sputum. Aside 'from the< asbestosis, ‘at,
-..focus was Toentgenologically detected in:the lower part of:the :léft -lung -
. which resembled an atelectasis or'a pheumonic processj. but“could be :recog—
nized as’-a.tumor, because -of. metaetases present -in-the-'pelvis= -andin the-s
; - the agsbestosis;, ~but’ -aIsoza S:5:4-¢
- 1obe were-found which’ had ‘asta-
7 blished.- metastases 1n“the lungs, “the Jert-sided-'glands.of hilus-.&nd’ ‘aorta;
>. the right adrenal gland -(Supraremal body), the musculature.of the: abdoman,
* the- pelvis,:the ;spinal_ column and-the skull, The level of the.tumor. comsis
ted: of a big braheh-of- ‘the bronchus. ofsthe left-lower lobe,. Thus . -an:etiolc
‘connéction’ between the two-illnesses seemed very: obvious to; 'them, :namely =

HETinvbhat therirritating leffedts ol 'the-inhaled msbestos particles may-in tt

8% Tcase *havexbeen & -s:Lgnificant-rractor, .concerned “inTthe ‘development 0L’ the'pr

,%\ ....;mary' 1ung,-cancer seems- sufficiently ‘plausible.to be ‘worthy of.” consideratic

N T e, e AT Rt TS RS PR YA LSPRR SSUES AC F S

eie *'In 1956 GI‘.OYNE was able 36 add ar ﬁ}clrr_j_h,emge' t-c‘? 3 vious 3 observatlor
] oun ] ifferentiated carci ma .of . the - Iabe - W

é_d h ,,... 32 o i '.‘. K '..-. PP
. SPARK.S related% 948 without any particular details 'that"GLOYNE had ‘en~

-| countered -in’ ‘his, ~autopsies -6icancercases; withaasbestoms 7BAADER‘flearned
- through a letter*frovaLOYNE'*that these__e cancer cases referred to’zso per-

s.,.

a formed t
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,sa’n}e_Jyear-'WJ.' 1SESTF;
T ntshor:ﬁ;;lnte o TheLtiz

sto:hery26thsye ar.,-::_—exactly '{1{,(‘233‘

NP
A6 “amp 1i"f3.
RDMANN.u which;h} could“dissect%in'

-tient "W %5‘{;39 ars“:oil.d"n Trgm,, h‘é‘i’,’}l?t
eai:g’::. mad-* worked**in—-fchex carding— *~syinning—,“an_ weaving aepartments_'_"
*sasbestos‘ap’lant "";'Fonrht-o;; :-'years prionto -death::she" suffered of d3coughs.
;shortness‘,of,,& reath.f,’Under- :suspicion ofituberculosis”" she *started"to“recer
~m ‘edical fattention~9_ months ] ‘efore‘-she died hORNIG gave aeproba‘bility-diagnl
: Cancer“;inzthe 4 flobe with, a marked asbestos:.s‘ ‘hecausez:clini—-

...........

; M adE en‘unso‘laced (movea_) ----- Anatomically, it’aconcerned a.hor.nyrp‘late
\ ] i‘theliumm,carcinoma Swithza: welnut-s:Lzed = deterioratlon-ca*{;_tt :\‘whichhwasfcon-
; ZH02 :the“t;ronchus ‘of.ithe:owers, % o 2l 2 asx

‘ot 'sﬁ,-gﬂn’livervrand kidneys.

2 - z:‘...,:,,_':.,'__gf::, i - R T ot 25
‘I.l:'heasecondg,o?bservat1o3 oncerned :a-"man =55, who, —had.worked wfor.7 yearss

“hi; ~36th*'to'_,31.is 43rd year)-*:.n*the preparatlon -6f-Aan- asbestos-plant:“;:rhj:ctee_
'onths..priorq,to :his deathcb.e ,grew considerably“thlnner sands got:bloodr,spntn,

Rt

%‘%‘Tnt-the beglnnjngje,mas suspected ‘of>haying -contracted. Huberculosis:™ >There:
Zxrwaszacmuffledandiw =woakened -breathing<Sound - (resp 1rat:10n),-over$:trhe Flowerslefs

;g:f‘lﬁn'gzlﬁoentgenologicé’l‘ly;“’f_the ~left” lowemfleld ‘showed: ropacity ~Thephysicia
a oins cherge di‘a,gnosed_;anr-asbestosn.s*wi'th._“:l_ung cancer. zThe.. aut0psy—con1’1rmed :,.;.
oG h{sT In YheEleft N oweT 1obestheicancér +had; - iniconnéction iwith Tt hé mainss ==

c:—__-.:bronchus;—'deterloreted’”down ttoswalnutisize, and was/dnterrelated it.o theiperi-
'S-" “Téar dium, ;tlf' L},ert ventricle, ,the diaphragm the peritoneum oritHe-leftTuppe:
-. ~the- lymphnodes'{there
:Histologicallyi®dt: ax.

N gain concerned a’c ho ny. epitheliam carcinomay “A° beginnlng'"‘or nhhial"carcinomc

Yer 'lobe of the ’lung.

ion'in l 39 to another observation 1n Germany which origi—
Gt .had . not* been communicated-‘(made ‘public)s ZThe:man,;:’58, "
e S (1925 ~.1935):as. master. workman in.an- asbestos-plant -.0n
nly -arfew years after“having been exposed to: dust, he’ already had-trouble. Wit
«his respiratory:- organs.=ln 1928 he -was’ “sent for- 2 months .to a’ health'resort
'J:7Several times.thereafter he; -took -other Tests at sanitariums,~ although no.my-
:::—cobecterla “tuberculosis :were found. -Dué-to an increasingly. -Worsening conditi
S=fhe ‘quit.his:job 3° ‘months prior:to his ‘death. In the ‘hospital” ‘he-showed - signse
Z:i7of-a general‘emaciation, cyanosis and a catarrh which.was especially, noti-
;cible ‘over:the_lower part. of 'the.lungs. There were numerous asbestos-: cor- L
ZZpuscles’ An’ the sputum-but no ‘mycobacteria- tuberculosls.\The _erythrocyte sedi
‘mentation was-strongly acéelerated . (57/95)..0n the:-left, above the 9th rib e
*chestnut sized: swelling which was.grown together with the skln, was -found:ir
~J%the* enterior®axillar-line. It°was removed and turned .out to.be a . -cancer ‘mete
. stasis, ’Roentgenologicelly,,there were.signs of “an: ‘asbestosis as well:as an
‘=*increase in-merkings’.in the-Tight upper stories  (regiomns.), According to- the
Xevidence ~at. my ‘disposal, there obviously was no diagnosis -of:a’lung cancer-:
2 .intra vitam.-The- patient expired—of heart failure -soon‘-after-"the. excision. of
--the metastasisi: Theifindings of-the postmortem examination weré: descridbed as
vfollowsx.;ﬂ_The ‘lungs.were tightly grown together with theechest~wall'“The"
eart- was not* enlarged,;the ‘musculature of a brown—reddish color‘andﬁor a s
omewhat *flaccid’ consistency. The left 1ung was*® full*of blood and ;fluid; *the
7lower..lobe: of solid (compact).-consistency  and of slate color, : Upon removal
-the right 1ung—tore “in_the area -of the middle lobe. Its" tissue: looked: yellow
; zreddish and* completely!deteriorated (decayed:) and was showing. extended cavit
. '“end ‘node formation. The upner lobe -was - rich in- blood -and fluid,. of firm.con-
' -reddish. colc

dle:lobeY, where as /

_ticéfof’ésbestosi.
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E ftest@earlyrgoooeccmw A yellowish—brown,,i;‘threadﬁ.sninm:ig < ___,‘)':Ilu}&%_:;
SR capes‘irom"the"left “pl eura‘-ca-vity:' ‘Thé¥entirs méaias: inum"*‘is-*dis’lace dzto;
: fj-‘tl:xe—u‘;'igli‘t. {ﬂ.{heuheart -gs;vhangfng' drop <shaped#Fi -the“:mediast1num"nt§“‘ieft~z
(.edge )_:.Ls 'i“bna‘:ted‘f:j.n* tHe center (middles’ﬂ.‘ine }*The*‘righ“t':llung Wi’thm.the e

: \ceptionior"‘minor ro_pe, .shaped**c oncretions;t?is Iree*inmthe;_p'leura ca'vity";‘iln"
Stem:bhes-pléura’ tostalis(p "l.m-sizeﬂ"’f(hand) —\soli'd-*-'.vhite = Sinewy. ;olat_e *Wi'th%f-xi%’,
ZriTs s1ngle’{1501ated)ibulb (knob)Zshaped: egpally«sohd,,;whjjtefnodlﬂe & -Found
;:',Aibigﬁ:radi\ate ¢.scar§is'-=seen “im thexpleuraziol:d the -right"-"uppervlobea.o 3 thelun
o . 0n’ ihe;p‘leura»of =t he- e:f;ight lung&,one recognizesa,_a fine; z,moderately*tenacn,ous
T ZTeYS ‘fel:t-].‘!.ka?‘coat;ﬁ,..he ~rightwlung~.ia:self,,is ofrnropen 1z%and "of.'me’dium--
. air—and,;tluid-—content £L'he ,pleura and:scision are ; showing '@ odera uely ‘-if’”w
- _'-strong}f‘*’hlack‘ e etlishaped‘ade sign (marking) .;Lf‘he *1ung :t:fssn ;moreover ﬁs*c

mé, ..,.’I'he;;lung‘,:arteries’_are,-empty'.'a”.Tf Theﬂeftlpleuejs =ine “its iull;e";tent’lon-
_bhl‘ﬁ}ﬁ"SkiI‘.neﬂE"'_(me &rind)-ri0nsthe .“inner ssurfacexone rflnd:s-masses«ofa bulbss
.’.‘( k:nobsjws ta_nding ,c‘losely, together; o‘*the.bsa.ze of‘,a, WanntiwithZasmilber
r"—‘-I:lke ,,.suri'.ace_,{which zBonsistsTolat ‘Je‘lly-ish hitedonfdut=rumorous;tiss
‘Whexzxal: srt}if*:ttissue:secrete's;:a_thread—spinning ‘£1U1dF0ne Talsotseesbe~
; r-stissue,l_some 2Sinewy” plates zag;on:the Tights X.The; SOHer atdss
cesn-t anywhere“;penetrate tThesbase lany: deeper ,‘\Jnost’of 2817 "not “t‘he"lnng
'._tissue- -On1ySdn?, the-—region ~of, :bhe skin,;\nodes (as: mentioned above)-zon the .
sE)ettEsidez ol the ~ches:t---there*.ere tumor*nodes An-the:riv; masculature._
 1erEin ung HsE strongl‘yﬂa_telectatic andi;adhers only:with: e‘rope-shaped ‘con=
-retion 'to “the chest*“wall“ifhei:lung jissue s .of-= a'ﬂ:ough-rirm nconsitency,
ZA grey—reddish-co‘lor and-i_is .showing-on:scision’ -and*surfacea; black“"net-lik
i designi (marking) which siszazbitimore; Jpronounced” +than tHé 6he-‘on’ the right
_ side.»ATheres.is*no,tumor _anywhere :in. the:Jung’ “tissue ‘itselfi:ﬂlrachea, “bron-~
ET chia;or«'both“‘lnngs ‘areiofiproperiwidth’ and~ of.;delicates: wall Tumor, tissue
T 3 ‘nowhere- provablé. ‘Lymphnodes:of:hilus:on’ bothsides-.are of- *black ‘color--ant

.s50ft:; consistencyl T:ne‘,heart ds. hardly 88 : big ‘as- the< corpse .s f.ist.. Pericar
. dium-lesves -smooth” and-shiny. Subepicardial fatty.,tissue”is present *4n"mo-
derate; abundance‘ The¥left:ventricle is small): the:right-one- ‘aibit- enlarge.
The' walll of-the-dett.: one ds. 5 mm,e.that- of.the. right one-2 to .3 mm thick.=x
a"" “heart valves’ delicate and:capable-"of .closing.,- Crown.-(wreath?) arteries
' 02.medium width-and-delicate wall, The myocardium is- evenly brown-red on. a.
*uts. Aorta i:n full expansion lS delicate and elastic. e

e ’." ) :. .

: %}D*~nt ]una"In“p Zthe lung structure is showing-minor emphysematous ..
‘iv - changes..Nodule-shaped? ‘deposits’,of a fine-grained black pigment..are found.i
¥ 7 several ‘places:in. the '‘peribronchiasl.tissue, In.this region,-the peribron--"
.chial tissue .showsa- distinct ‘hyalin“ transformation -and - fibrosis. Yet- besié
“the . deposits ‘of' the™ anthracotic pigment one ' also™ sees_partly fresh,. -and“al-
so- partly degreding. “typical asbestosiszcorpuscles., These are always lying .
- together in:larger. quantities ‘with the’ anthracosis pigment. Butithey“are ‘al
:. so.found: independent of.-that,>Yying" alone in. the lung ~alveoli-and -in“the" in
terstitial tigsue.: Idkewise, there -are plenty.of: coal dust: depcsits ‘and . as-
ibestos’ corpuscles.found under: the” pleura.‘The “biz. bronchia -are’ infpart‘con—
X ttaining -mucus® andeshed (repelled) epithelium..The -bronchioles: areroften @D~
S4iw- larged ;- butstheylares coated everywhere "with a 51ngle-layered flimmer {glim-
iy ~<mer§ eplthelium.,Epithelial metaplasis: are nowhere provabley: ~The'’lung tissu
immediatély 5“undér the”pleura isishowing a. ‘slight collapse of” the. alveoliZ
. Here; the alveolar epithelium shows often a glandular, bdut. nowhere ‘atypical
':character.—cher than*that nowhere pneumonic changes in; the lung tissue.»~
. "Thewtissuevof the~left lung reveals the finding of the. collapse
.-induration with" desquamatiua alveolar-¢éatarrh and fibrosis..of the. interstic

~-In:the: -peribronchial;; tissue’ “=Just.ias.‘on the. right- there are plenty..of: an-.

;;___._:_-.thracosis "deposits: with‘” 8 hyalinosis  ofithe ;surrounding $1ssue.-One :finds i
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“ElEEs TSty atriTat s therstat1sticalEroor i be, establ:lshed ‘that,;,{;he :-cancer,\m
s _que St10; on* ~ocours “MOTeLTec 2 que ntly“'than"‘in“ ot he:; mrofe ssional*’i{.oc cup ational_) =
SN, -

p\er‘pooulation groupsifyhereby'fhe demand:for“a;poss1E13351milar ageggombi~
1 hef—oompar ‘ble _figuresr,(.numbers)i,shoﬂd "be;_-;har d«to*zneet “_Th,eg-'
RE EP -_fur‘cherwnnmista‘kable ~airffeultyss
.gior theﬁasbestosis. IWith: regard to thisfin;itself‘rare disease,dit -canzcon
s-cern; only,small absolute“numbers (Iigures);ﬂWith‘that ﬂjusf oneasinglevob-
“servation*as-a%chance*event*can"already cause qnite large;percentuaIZSDITt
'_-urﬁhermore,:mntharegardoxo~NORDMANN one’ ought;toaconsider;;het,despecidll
in'rgggnt;yearSgﬁfhevchange of~workers :in the gsbeizos«plants:1s-going tof
3 [nidsnegative; eggge,tsince:for'phe cancerﬁ*
ﬂééguorigrnfusually:aflongfdust~exposure,u@ndiperhap§é ~Tongets 2dus: _Ireeﬁinter-
;”*?awel mustﬁhaveCZEzz:presentedzltself;:Today,Vonl "fBW'workers;arewstaying
S thetjlongﬂin “tHet endangered plantsﬁgFurthermorej:the;ﬁnghgﬁagainst-du 8 Pl

gde51raﬁlyrcounteractsrtheMdust?damage to*fhe 1ung,vNeverthe1e “hw

lwho-have*carrded~
ere”

oer “and¥ asbestosis,.it ought”to be.discerned whataspecialf 1rcumstances
;Iccnditlons) wéres.encountered: ‘with:regard-to-dusts damagerand the™ findlngs~
.at: the;placeetarea)xoftthe :diseaseTwhich makejthe'cancerilntelllgibl“ﬁend;
. i 59

.a--‘

;the cancerﬁproduction'isfalso succeeding w1th~enimals

sar G e s FaANY e

ECndee U g2

-LetfdeéfierEturnﬂ onhe~statistical path. ‘Here’we. canzuse:as,reallyfreli—
“heble ‘only: thé:dissectiond-w e ~anatomicalexamination--of :the1llung
tecause-there” exist? certaln_possibilltles ‘of error -withwithe purelysclinics
2 diagnoses.:Furthermore “purély.l.clinical- works,(dlssertatlons) concerning;.
fjvn*s ouestion‘are-not availeble._.; Ll :

ETThlﬁty asbestos workers have - hitherto-been dissected in’ Germany.~The added
T teble-No 313 (pgizl97)-iis rendering "the:cases according torage, sex,;-time o
work, stage-of asbestosis:or-the heart.weakness conditioned- by it *or an-,

'egonal;pneumonie. The:first.18:deaths: have. alreadytbeen_published;“I have-
-collected the remainimg 12,-Fte under -No0.29- listed: ‘young.-girl can here be:
7negleoted since she_had only-a-short exposure:to dust and, anatom;cally;‘
“hadn't™ developed ‘an<asbestosis” as yet,. Of the'remainlng 29 dissected~-4.he
a brorichial cancer.and 2 others .a malignant_pleura tumor..-From this: a- per-
centage of7exactly 20% can-be 6 t tumors -of the’ 1un§

with- dissedféd asbest o5t 2 2 i -new-Tormations of:th
_body:were tound"dltogether only 3! times,-one eachiiof-ther stomachj:the~eso-
=" phagus’. and “thel prostate-“Even.if “the lung-cancer. has. std?IE?Itaily :increas
@ponsiderably 1n ,thepast '3 decades: so0-is- 1t stilli'distinctively cutstrippe
{b?:xhe’cancers of‘the ﬂigestive tract,. accordingwto'major autOpsy'stat*sti
{Otherwise,&depending ‘on the;different “authors,: its frequenc§-puts 5-it°:dn "th
"4th-to 2nd- ‘place in ‘the cancer statistic of organ cancers, -1ln Germany ‘the -

“lung cancer with: asbestosis is" far in the. foreground «&s‘the above'figures
gare ehowing. The ayerage age of- the- lung ‘tumor:.vector: at the“time..of‘death
“is™~also. considerebly lower than, that of-vectorsiof other carcinomata_(roun
& 1y 51w¢o 66~years) Yet ,rtoibe sure; "the small: numbers’ are not allowingmas
e “yet-to? come*touspeciﬁlktparticuler) conclusions““According .to-the: ‘reparer:

= ?tition*of the-sexes :f -everyﬁigmen there -are’2.women” with 1ung tumors,a
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:;Ei" Ot%erwise;eas-;for Iheire_pari;ition— oi‘*sexe 5 ,.cancers*among:w en
T and women‘;”the 'ratio 'oi‘,,é-:!l»-l” _iseindicate“d’*As:to FBEX? mthe!"quota otg;i:‘heﬂ”asbes

fconcernin'?i
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