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Exposurc to Asbestos and Jiesothelioma of the Plema

Sieit. med. T., 1964, 2. Zu-ZLl.

Two casss of mesothalioma were the subjects of fairly reeent
Joroners’ inguests,  1a neither instance was it aceepied that

€ tUMOUr Was auribumblc to inhalation of asbestos fibee ; yet
i one case there was 3 known and scvere occupa jonal history
~f expasure to asbestos, whiie in both cases * 3sdzs:os bodies ™
~gre found in the lunz. A point made at both inguests was
e ditTieulty of atributing 3 tumour to asbestos-inhailation in
iz absence of the difTuse pulmonary fibrosis so long recognized
.Murray, 1907) 3s characteristic of ** 3sbestosis.”

Recently, howaever, it has become clezr, ac least in -South
“lrica (Wagner, Sleggs, and Marchand, 1960 ; Thomson,
tlaschula, and MacDonald, 1963), that the association berween |
~esotiicliomata and asbestos-inhalation can seasecly be for-
sitous. The studics initiated by Wagner in Gezse DBritain
1363, unpublished) suggest that the same may 3oply here
-our two cases of this rsre tumour illusizate
-mplications of his investigations.

‘Case 1

A man born in 1902 was irvestigated in Charing Cress Haspiial
- 1257 for mild hyperiension. During 2 routine medics! exsmina-
vt ae denied shortness of breath, cough, or other symats:ms, and
g hest r-ray Glm, evea whea studied rc::ospsc..vc 7, showed ne .
: .’..crcc of lumg discase. He was somewhag poiysylizemic (HY
210, —i18.1 ¢./100 :nl. ; R.B.C. 5,570,000 ; p..cLed ceil volumc
Y8
Over the next rwo years h:z lost weight and complained of
.xdominal distension after meals. Ia Fehruary 1961 ke becsmie
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Fre. l.=~Radiccraph of chest in Case 1. Thre
nodular npﬁcxuu on 1he mediasaaal nd lateral

P surfaces of the nghs picura su:;en 3 recsothelioma,
..‘: of brcath on cxeruon and had a3 slight cough =iy
’ .m. [a M3y he had developed o

.3l effusion 3nd a3 agawy
~aric but wasted.
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Re signs of a n.f" Jis
admitted. 2By this !.'....
There was co dubbing.
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clinical cxamiination was esseatially nezative, ¢xeepe for an anacnna
(I1h 784). His chest was aspiratee and twa pirs (104 L) of
slightly Sload.stained fluid was withdeawna, No aulignant cells
werc seen-and culture was sterile.  Radiapraphs ag this staae shawed

3 very thickeaed pleura over the whole of :he righit ches, wi
nodular outline (Fig. 1) which sugnesied 2 mesadrehionia ; oz hinpuy
‘sa znaplastic growth was found. Despite :fic abscaze of evidence
of Rbrosis ia the conurslateral lung, and of say fibrosis in the ches
radiograph of 1957, the possibility of ascestos-iahalation was
considered. No asbestos bodies: were found in ths sputum, but
qQuestidning revesled that this patient had cleaned bags in an asbe<tas -
{actory {som 1926 to 1929, and had continusd with the sanse firm,
partly 33 a cleanes, partly 3s a canteea aitendant, unul 192,
the next 20 years he was not exposed 0 asbestas. Dezpice trentaien:
involving tae inszriion of radioactive geld inta the pleursal cavizy,
his conditioan deiericrated znd he died at some.

For

Neeropsy . ' :

This was performed for rl.M. Coroaer by Dr. B. H. Kaugt at
Farnborough Hespital, Kent, the right lung zad diaphngm bcu-
given 0 us for examwation. .

‘ PLAINTIFF S

EXHIBIT
255

Blumberg No. 5113

TG, 2.——P!~o.a:r1-5 of
Cise I w2 show cuirasa-lae sheet of Zicusal grawth

sice of nigh: lung fram

Mesothelioma of P.'.-ura.—It Wis 30t:d sl the teaour =g
confined o the righi side of the chest and did nmot penc
d:sphragm. Thc‘c wis nd growth in thz ol lung or clsewhrer: (a
Y bOd' 1"\. .-,‘ " i { ] -
e 7. ¢ right Junp was largely enveloned Sy a shell of fi: £r]
=white growth (Fig 1) varying in general Sevweea 0.5 z2nd 1.7 em.

in thickness, bu: thic.‘ ned up to 3 cn. 03 lowsr surface, whica
ineinded  the
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B ..ind ageTais.
the tuf- tu: nowhese were there deep islands of zrowth within
2 iuas, =af, ....trme rrolonged search, <ould 1 bronchial primary

Tlaewhese growth bulged into the substance

T.ugema B2 fsund. Four arthracotic g!znd: were found 3t the
um, and 3059 3 white oveid mass (2X 1 on.) which proved to be
=yrofibrema. .

. ’ . .
‘::roscnpy ‘

Smesrs ‘ram yhe unfixed lung revealed asbestos bodies. Thase
ore found oaly with gzeat dificulty in thin (S-p) paraflin scctions,
i were raadicy demonstrated in thick (30-4) [r3zen sections.
soicsily, they messured 150 p in leagth, and L3y ia loose fibrous
e, They 1iained iatensely for haesosiderin with Perls’s Prussian«
* 3¢ teshnigue.

Thewe sestions of lung revealed focal collapse of “slveoli- with
- ::e imerease in intcrsiitial collagen ; whether this reflested the con-
s=ation of n:ama or a slizht focsl fibrosis could not be detes-

2. Soaie “rarmchioles contsined purulc:u exudate, but evideace
chronic drenck m.—(ar example, the loss of submucosal clasticz—=-
1 lackiag. crioles showed fbeoelastic intimal hyperplasia.

““he um::ha‘:'nma was .compased in some arcas of shects and.
-.seculae of cuboidal and polysonal cells. In placss these cells
.12d clelts, in pizces they were papillary in arrsagement. Iz many
7133 1hese ceils were set in 3 diffuse and denscly collagenous stroma.
"'iis tumour was staiaed fairly intenscly by Alcian blue. It con-
;.ced no a13esics bodics. There was grawth in one of the hilar
L .nds, which 250 coniained asbestos bodies.

Casz 2 . )

3 m3n Serm in 1389 was firs: scen v Masch 1961, whnen he
. ~egnted with the typics] symptoms and signs of temporal arieritis.
nis wss conflirmed by Siopsy (ses below), wiaizh also relieved the,
Coaptoms.  He semained well uatil May 1962, whea he prcsc'ucd
&3 twoeweaks Bistory of cough aand pain in the left side of the
*:x:, worse on Sraathing. e had lest 10 lb. (4.5 kg) in weights
. ofe yesr )
D examinatisa he was thin, p:lc. and ill-lookir.: Movement
the zight lower chest was restricied, the percussion aote was
spaired, snd hreaiy sounds were diminished. There was 3 izoge
© Lasim theopigastrivm, - A chest z-ray ilm showed noduisr shadows
- =g the lateral wall of the right chest with sppesrances suggesiiag
- mesotheiiznia. A pieural bispsy confirmed only that this was 3
thigaant prowth.  Rlis conditien steadily deteriorated. He was
ren a palliative course of radiotherzpy, which gave relief. He
..+ on 2 GOctoter 1962. ..
Subsegquently it was discevered that he had worked for 3 laundsy
LAPAAY Sings .913. Arst as 3 van-driver, but frorm 1933 3s 2 gcncnl
-ind.  His dutics included lagging pipes with asbestos sad the main-
- mamee of the isundsy presses ; v.."x.s l.uter job mvclvcd the occasionsl
minserzion of sheets of asdestos. .

T iecropsy

Dost-mesic examination was performed for H.M. Coconer.

Mesathelioma of Pleura and Poritoncum.—Confluenr, partly
:2rotic white pisques of fidrous growdr up 1o 5 em. thick enveloped
‘2 postarior snd medizl aspecis of the lower lobe of the rigis lung,

‘2.4 there were diffuse plaques on the adjaceat parietal pleurs. Taere
£1s o grawil in the deep luag parenciiyms, 2ad the hilar glands
2re spared ; nummeraus nocules sad piaques (up to 2.5%2 by up
- 0.3 = ; were distribuied throughout the peritonca! aavity,
v asng the pelvis.  The apices of both luags showed slight emphy-
'3 and toth lungs conmtdined arcas of bronchopacumonia. The

At lung, compresscd by pleural growth, showed 3rcas of pantisl ”

nlapse. Thaers were occasionzl f3rous pleural sdhesions over boih
1133, Sut ths pleura was not markedly d'uckc'xcd, save whese
veived 3y iz Shrous growth. . .

..;'cascopy

3meass fzom e siznt lung revealed asbesios bodics. © Autoradio-
1zas prepised frem such bodies 3nd exposed for 42 days revesled
.9 wocal radiosctivizy. Asbestos bodics were found with great JifTi-

LU,

. less value in distinguishing mesotheliomara, for these tumeuss

- T mala.

‘thelioms ;

of the oronchus.

culty ia thia (Se#) parala sections, but readily m thick (39-0)
Thesze bodies lay cither in alvealic rpaces or
they wers aot foend in masny

f:0zen secticns,
arexs of slight iatesstitial fibrosis ;

sstions taken from the pleural grn-u.\ P:raffia ind [en2en sections
‘of a hilar gland did not reveal asbesios bodies. There were 3763 0l

stizht interstitial fibrosis, the latter especiaily wn the part iy collapied

right lower lobe.

The mesoikclioms was very similar t9 ihat in Case 1, aad in
placss peneiratid into the luag through the pleural ciastica. It
siag

stdined (airly intensely with Alcian blue, jhe reaciing material
removed by hyaluronidase. .
Qther fiadings 3t necropsy induded bronchopacumania, 3
thrombotic embelus in 2 pulmonary sstery, snd pactial oecclusi

ol the left- renal vein Yy thrombus. A biopsy of the temperal ar'-'"
(1961 ;
Middlesex) seveiled changes consistent with temporal arterits
single parzffin scction we examined was devoid of asbesios bodiet.

coustesy of Dr. Jones Williams, Mount Vernon [lasgital,

Discussion

Pleurai . mesocheliomata,

primarily on account of

have come 0 be regarded by rmany (MeCauzhey, 1903
Wagner, Sicgg

both cur cascs the manner in which growih caveloped and

compressed the Jung led (o the radioscopic diagnesis of mesa-
and at nccropsy the cuirass-liie sheil of pleural

growth was quite unlike the usual appearancez of the czrciroma
Detailed examination of thc iuag failed. 10
reveal 2 primary bronchial carcinoma, although, as in all such
cases, it must b admitted that such 3 primary could be missed

(Willis, 1948 ; Smart and Hinson, 1957). Microscopy is of

arc anaplastic and vary in thicie hisiologies! appearance, forming
11 some arcas large amouats of dense cclizgenous tisste con-

" raining clefts lined by cubical sad cclumnar epithelivm,
.whereas in oth
undiffereatiated ceiis (MeCaughey,

ser arcas they are composed of shezis of peiyzonz
1953).

and Haringion (1962) claim that such tumouss, when fixed :in

formol-aicohol-acetic mixtures, secrete mmaterial which stains as
acid mucopolysaccharide, 3 feature which helps in their histo-
logical difTerentiation {rom Deripheral pulmoaary adeaccarcinn-
Qur cy(cdu.mical observations, becsuse they are made
on rmateris! fixed in for mol-salnc. are of limited \.-aluc in m.s~

“respect. .

.The pathogznesis of pleural mesotheliomsta is still obs.urc. i
Comparstic tumours have been produced in mice after the
three
“variciies of asbestos in use—namely, crocidolitc and chirysotile
Maere recently a cascinogenic hydrocarbon,
3:4-benzpyrene, has beea identified among the oils adsoried to
less extent to amosite, tie third form of
Wagner (1963)
telicves crocidolite to be the fibre particulariy associated with
we could find no
sadiosctivity in asbestos

intrapleeral inoculation both of silica and of two of ths

b Neew
(Wagnier, 1962).°

crocidoiite and, 0 2
asbestos fibee (Harington 3ad Cilliers, 1963).

mesotheliorma of the pleura.  Incideniaily,
evidenice by autorzdiographiy of any
bodics present in smears rrepared from tRe lung of our second

czse. This study was made ia the ligias of the pass.ouu" tiiat
the supposed carcinogenic propestics of asbostas migise be Juc
to its associstion with radioactive ores (Professor A. G.

Heppleston, personsl communication). .
Indizeet evidence linking

the association noied in humaa paticars is fo

is cxposed 0 asbestos fib:ss, and the
mesothclioma of the pleura similarly exposed.

The disezse is clearly much rarer than, lor example, primary
ereinoma of the bronchus. Thus only one of uie 1S instances

; the

their
" remarkable appearance both on radioscopy 2nd 3iso 3t accropsy,

s, 3nd Marchand, 19630) 3s a clinieal and patiw-
legieal cntity distineg. from carcinoma of the bronchus. ia

Wagner, Mundzy,

ssbestos {izres with the develop-
. mant of mesocheliomata can Ee sought by detzsmining whether

stuitous or not.
It is nccessary o katow the incidence of mesotheliomata in the

geaeral population, the cxtent to which the gzncral nonulation
2roportion of cases of
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~::5 July 1964 Mesothelioma—Foazsler ot ol. 3 O S # 21%
-l ‘ .’ . . . ‘;
* ; - ‘o. .:m; czreimama reported by Doil (1955) in paticats known
10 have den sevelely cxposed 1o 3sbesios was deseribed a3s 3

* mesandclinma (* endothelioma ), Again, Saccone and Cobleng then readily be recogrized by their shape 3ad comient of taeni:

{19+3] ealeuiated the incidence of this tumcur as 1 per 1,100 siderin.  If thin (§-z) parafMin scctions are used, rigid aehesle

necrapsics in the U.S.A.; but comparable figures for this bodics, measuring some 150 x in leagth, must aften be torn

(30-p) Irozen sections of lung be prepared 2ad togaiat @
Perls’s potassium ferricyanide eghnigue, Asbestos brlies & -

country are jacking, out 3nd lost.

[.itde is known, too, atout the risk of the inhalation of - .
a.\'ncsms fibres here.  la this resgest specific information con- ' l
cesaing, air-poilution to windward and leceward of 3asbestos Summary

facruncs would be of value. Morc immediate evidence, how- Two cases of mesothclioma of the plewrs aze fgpu...J.
ever, is likely o be derived from the study of sputum in the . b ¢ e fbrosis, the lunzs
- garersl population, and particularly of lung ‘smears made in Despite the absence of severs pulmonary Sbrosis, the . s
lasge scrics of nccropsics. Dy.this Jatter' method Thomson ..3.both containcd *asbesios Bodics ™ in both, toa, her ';
et el. (1963) found cvidencs -of exposure in over 25% of 500 . “an occupational history of cxposure o ashesias, ishouza in .
necropsics made in an urban arca in South Africa. They also sccond this was obtained with dilieulsy and aller death.
mentioned that. high figures had beea obtiined in Miami, ! The association between mesachwlioma of the pleura aad
Florida. Although their ' findings were not checked by the exposurc to asbeszos is unlikely to be foriuitous ; but to .smhlun.
microchemical identification of asbestos badies in affected ~ this point all cases of mcsothchon:, wh.:xcvcr theic oc:x.pa-
lungz—a sicp which, where possible, should be sttempred (sce tional history, should be srudicd witny this possibilicy in mind ;
Gloyne, 1951 ; Gougli, 1959)—the implicd proposition seems for cvidence is now accumulating that this discase . is nl
reasonsble, mamcly that the histological identification of  industrial hazzrd.
asbestos bodies provides a guide to the incidence of exposure :
to ssbestos.  South Africa, however, is 3 primary producer of

:zs..cstos, and it scems urlikely that exposure in Great Britsin -
i3 as high.

.
L

i
AdpenNpuM.—~Since the submission aof :his paper an :n:!ysi;f
of the material collecied in the Bernlzed Daron Institute of
- Pathology of the Landan Hospital betweea 1917 aad 1962 has’
With regard to the presescs of asbestos bodics in the lungs of confirmed the frequency with which 2socsios t?’.ms occur in tix
paticnts suflcring from mesotheliomata, this was givea litde " lungs of patients with mcsothcliomata {FHourihane, 19651
auen ton by thase investigating these tumours umtd Wagner .
and ilis co-workers in South Afcrica (1960) reported their Particular ...:rJu are due to DOr. Gavin "’hx.n.o... Queza’e .
presance in § out of the 10 cascs of pleural mesothelioma they Caroncer foc Westmins:er, for kis commenss, and Da. B. N :\m,h
exsmined, in which luag tissue as well 3s tumour was avail- for his hﬂp “"‘-‘5 the rst case.
able for cx:min:tion. It seems 10 us that the figures could not
be accounted for by the chance association between exposure
to zsocstos and the development of mesotheliomata, cven if one Rescaesess
'. ir. faur of the general popul::lon were exposed to *sbc::os'(P- Deil, R. (1935, et ], indusr, Med., 12, 81,
. 0.06G3). Indezd, cven if one in ten of the pop.xlar.an in Great Gloyne, S. R. (1951). Larcer, 1, $10.
Dritain were showsn t2 have ashestos bodies ia their krg, the Gouzh, . (1952). "O::v-'won:! Puimonsry Dizeaser.™ la llodern

B

e

Trends in Patholosy, cdited by D. K. Coilus, p. i56. Butterworth,
resence of such :odxcs in both pur cases couid scarcely be Loncon. . :
foriuitous (P=0.01). Qur cvidence, however, will be more Harmlc.nn.sl’ S.. and Cilliers, J. L le R. (1863) Ceochim. er cosmach.
coavincing when the larger scrics to which Wagner (1963) has  jauribane, 5. o (19841, Thoras, 19, 265. \
refesrsd has been published. © MeCausher, W. T, K (1938). 7. Path. Mazr., 78, S17. -
Murray, }i. M. (19507 Renort ‘af the De-ur.mm :al Camoniziee on Come
Mzantime it must be stressed ‘ha‘ :ISOCSKOS todies should b‘ pensarion 5" Indusirial Discaze, para. $176=31040 H.M.5.0.
sougit in the lungs of 3!l patients with mesotheiiomata: this Londen.

: . : 43\ Amer, J. lin Path., 13, 156 °
szasch should be pursued cven though there is no occupational Saceone. A., srd Coblenz, A. (1943) Amer. J. ciin. Pain.

Smast, ]., and Hiason, K. !' W. (1957). Dhieis. 7. .u:crc.. S1, 319.
ms.o.-y of c:.pos.:rc to asbestos and even though threre is no Thomsan, J. G.. Raschula, & O., and MacDoaald, . R. (196)). S. Alr.

vidence of severe pulmonary ﬁbresu. - . ‘w,g;.:'d}’cJszu Matare (Lond.), 198, 150. ‘

In scarching for these bodics it is suggested, Srsz, that smears —— (1263). Authars unpubiished xun-n-;::y}?: l}-m;.lrnd :tsFuur'.cltsrgu §

" be propased from the fresh cut surfsee.of the lung, 33 recom- l“\fj‘:_a;’"g c°“:.‘;"?;.,,?,;‘;:,""°s'_ﬂ .96'.)‘ . ;:u:'.,-::’:".- -
mended, for example, by Thomson et al. (1963). Sccond, in — sm;.s, C AL iad Masezzad, 2. (1960). Bt 7. induste. Med.,

those units which lack the facilitics necessary for the prepara- 17,

s e . Whllia, R, A (194 PY) o] Lunpg Tumours, 13t ed., pp. 182, 185,
tion of thick whole-lung scTtions, we sugses: that small thick Bu([g:'xg((;h ﬂma:f fﬂ une
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