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(RECIIVED FOR PUBLICATION aPmil 23, 1960)

Primary malignant tumours of the pleura are uncommon. Thirty-three cases (12 males,
11 fermales, ages 3! t0 68) of diffuse pleural mesothelioma are described; ail but one have a

probable exposure to crocidolits asbestos (Cape blue).

In a majority this exposune was in the

Asbestos Hills which lis to the west of Kimberiey in the north west of Cape Proviace. The tumour

is rarely sesn eisewhere in South Aflrica.

Mesothelioma of the pleura is regarded as an
uncommon tumour. {n the last four years we have
seen 33 histologically proven cases: 28 of thess had
some association with the Cape asbesios field and

/Tour cases had been exposed 10 asbestos in indusiry.
~The tumour is rarely encountered clsewhere in
South Africa. During the past five years, with the
exception of the present series, no ncoplasm of this
nature has besn diagnosed amongst 10,000 lungs
examined at the Pneumoconiosis Burcau in
Johannesburg, or in the Pathology Department of
the South African Institute for Medical Research.
Higginson and Qsttle (1957) did not observe a single
case in their survey of maiignant tumours occurTing
in the Bantu and Cape Coloured population of
Johannesburg and the North Eastern Transvaal,

- Our first necropsy specimen of pleural meso-

- theliomsa with usbestosis was examined at the
Pneurnoconiosis Research Unit in February, 1956
(Case 1). During the early months of tha: year,
one of us (C.AS.) in the Northern Cape, treated six
patients with gross pleural thickening. Pleural
biopsies from two of them showed the features of
mesothelioma. In ths easuing two years, eight
further cases were found from this region and five
{rom eisewhers in the Union. During this period
C.A.S. had becoms perturbed at the number of
these unusual tumouwrs occurring amongst his
patients, and stimulated an investigation. At this
stage thers wers two reasons 1o suggest that asbestos
might be implicated, First, asbestos was found in
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the lungs of the first case (Case 1), and secondly,
10 of the cases came fromm a hospital to which
suspected cases of tuberculosis were referred from a
large asbestos mining arza. This hypothesis could
not be supported at once from the originul histories
obtained from the patients, for they included house-
wives, domestic servants, cattle herders, farmers, a
water bailiff, an insurance agent, 2nd 2n accountant,
none of whom were working on tae asbestos mines
at the tims. We therefore uandsriook a detailsd
investigation of their past occunatioa and pizse of
residencs, and the association with zasbestos ex-
posure was discovered. The coses uie summarizad
in Table 3. Previous biopsy specimeas were re-
mmmed.andmmadumcad ineludiag
asbestos miners, In only ons case do the rolatives
deny that the patient either visited the asbestos
mines or was expased to asbesios.

This is a preliminary publication and the problem
is being intensively investigated. -
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Tka Asbestos Area of the =t Caps

According to Hall {1920) ackzsios was discoversd
by Lichenstsin near Prieska cuming 5is traveis Se-
tween 1803 and 130S. Sinss thes it h.a Y
established that the asdestos doposin wisad fHom
20 miles south of Prizska, gorttwards tirqush the
western part of ths magisterial distrier of Hazy, to

the eastern poruon of ths masisterial disnict of
aria of s

Postmasburg and finally, to tis wes:
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net of Kuruman (Fig. 1). These deposits ocsur
the slopes of 3 range of hills coveriag an area of
proximalely 8,000 squars milcs. Known as the
bestos Mourniaing™, these hills cxtend more or
longitudinaily betwesn 22:30 and 23" E. The
ie area is semie-arid, sparsely populatec. and.
from mining., cattle ranching is the only
porant occupation. In the Kuruman area several
g¢ tracts of land in or abutting on these mountains
s¢ boen rescrved for the aboriginal inhabitants
herc whites may only reside in the immediate
inity of the mines.
The type of asbestos mined throughout this area
crocidolite, better known as Cape Blue Asbestos.
: c_herpic.‘;l analysis of the fibre is given in Table {.
lite is the fibrous form of riebeckite and all
ses of iransformation from a massive ricbeckits
k through lamellar riebeckite to asbesuform
idolite occur in this region. Magnetts is
5:J)c:nxly assoviated with the crocidolite (Vermaas,
§Mining of asbestos first began in the Prieska
fict in 1893 and gradually spread northwards,

¥l
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Pii, LeaMap of Griqualond West ashesine faids.

In 1908 production hud degun in the Kuruman dis-
trict.  Batween 1916 and 14138 o large number of
claims were taken up. This northward trend has
continued und in ubout 1950 mining started at
Pomfret near the Bechuanaland border (Tabie 2).
Initially the ore was quarried in numerous smail
open cast workings. This was followed gradually

Tasts |

CHEMICAL ANALYSES OF CROCIDOLITE AND AMOSITE
(lrom Yermaaa, 1952).-

Crocigoius Amosie
Si0 51-94 4947
AlD, 020 0-63
Fegdy 13 &b 418
F:& t9-39 pERY]
Mg0 1-37 (234
Ca0 019 [ 2}
Ns, ©47 902
Ky 04 o0
Hl= B ]] 007
Hd» 298 233
Tid, - 023
Mnd - 061
r - [ o1}
Towi 10073 10046
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Tanses 2

POPULATION OF THE MAGISTERIAL DISTRICTS IN WHICH THE ASBESTOS FIELDS ARE SITUATED
(laken from Usion Census 1921, ang 19351)

" f Pupulstion 1921 Porulauea 1931
) ! Whites } o Nenwiites Total ! Whikss 1 Nonewhias | Towl
Primia ' prS -} i -« s 1309 ! 3ot 10.847 | 14,204
Kuruman 4 413 16.698 i pI RV t 4,814 ! LT 28,997
Hay | Wy ' 5414 i 13,31 , N787 ‘ 9.031 12,333
Poumashurg | Inciusled in the Hey Distriet | 4387 LUty

by a type of shullow mining: inclined shalting be-
camie more common ufter 1930,

Acconding to Frood (1915), the quarrying was
fumily utlair undertuken by the local inhabitants,
The men yuarriad the ruck, which was sorted and
then hand cobbed by the women and children.
Hand cobbing consists of separating the {ibre from
the banded ironstons by striking the rock cob with 2
smail hammer. As the muarket was sglective, a
rotary sisve was sometimes used to grade the fibre
and climinate the small particles of dust. After
grading, it was bagged and weighed. The asbestos
was then transported by donkey wagon to the neurest
rail-head. 8cfore the establishment of the railway
in this area butwesn 192) and 1930, such 2 journey
couid last as long as 10 days. This transport was
generally undertaken by white youths (farmers' sons)
undaer contract. Tho whits inhabitants played very
little part in actual recovery of the fibre. being nearly
always employed in the role of managers or over-
soers. issuing stores and supervising the grading and
weighing of the libres. Farming activities were and
are still carried out round the mines.

Since the 1939-1943 war, the demand for crocidos
lite has enormously increased. The lucrative claims
have besn bought by registered companies, others
have been abandoned. As deeper and richer
deposits have besn found, vertical shafls are being
sunk, However, ths mines with large shallow
dczasits are still using the inclined shaft and tuanei,
and quarrying is still used by ths few remaining
smaller producers. With the buiiding of more mills,
hand cobbing has diminished. In 1915 the first
crushing mill was established at Koegas in the south,
This was followed by a large mill at Kuruman
(operated between 1926 and 1931) where it was
situated within 300 yards of the main street, close
to which cobbing was also dons for a few yeass
(1927-1930). This was followed by a mill at Prisska
in 1930, which was compietely rebuilt in 1957,
Griquatown had & small mill in 1928, The prattice
Wday is for one mill 10 serve several mines in the
immediats vicinity.

In the early days the manager and labourers lived
within a few yards of their place of work, and even

today the nonewhite prefers to live as close us
pussible, and the children pluy on the Jdumps (rom
the mine und null,

Cuse Hlstories

The following cight cuss histories illustrate various
aspocts of the Jisegse and the ditTecent types of exposuss

10 a3bestos dust.

Case L.—B.P,, 2 Bantu male, 36 years of age (dorn

1920), was a mine isbourer, and was the first case .

diagnosed as 2 masothelioma with evidence of asbestosis.
He wus burn in the Nuruman district byt it is not Known
whether he worked in the asbestas mines. He was
empioysd oa the Witwatersrand gold-mincs underyround
for two years and in the changs rooms {or a further
11 years.

A radiograph taken a: 3 miae hospital on August 18,
1955 showed a massive right-sided pleural clusion,
and 3,000 mi of fluid was withdrawn, o was sdmitted
0 the Witwatersrand Native Labour Associstion
Hospital on August 24, 1958, and two days later aspira-
tion yisided 1,000 mi. of thick gelatinous pus “which
couid bs pulled out in threads”. He was treatsd wily
frequent aspirations and instillution of varidaze But
without imnrsovement, and ho disd o3 February 15,
1958 (Mariny, '1956).

At au.ansy the right thoragic cavity was ocsupizd by

largs gelatinaus turnous wiaich displaced ths madines.
nua and comprassed the lef lung. The umour 2ad
infiltrated the pericacdium. Tas right iusg was com-
pletely comprussed by nsoplastic tissus (Fic. 2) bus tae
right bronchial tres did not show any evidsngs of a
primary bronchogeaic carcinoma. Hisrnlsgizal swoticns
of ths pleural growth showed = papilisy awzothslisma
(Fig. 3). Thers was evidanse of aiies:osis in both
lungs (Fig. 4).

Casa 4~ H., 2 white femais, 38 vears of 222 (Som
1898), was a social worker, who cou'd only have L4 3
short exposurs to asbastos as = child =2 prosadiy a
further slight exposure as a young womsn, Shs may
have paid scveral short visits 2 the minss viu. o
hustand at a later pesiod.

Shs was bom in Gr;q\::aw: waere ihe Uved uoi
shs was § years of awe. ilsr Sundy ' s
Kimserlay where from 1516 to 1’ 20
clora in a0 ashastos warshoudws. el
azbszisz ez from 1933+159.
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Fri. Soellight tusg i Cane 14, Pur 0. Hovobegial weviione of umoue irom Casw 14 M3

She was roteerad to the West End Hospueal, Kimberiey,
July 19, 1934, besauws of dysproca and right chest
imomiort of acute onst, The chest  rudiograph
wowerd a lovulated pleural cilugion .t the rignt base.
rawsgioured tlund was axpirated, which un oxaminae
n was fuund (O B negative for A, wberculusia but
tained mesothelisl oolls  arrunged in agini, AL
rCOCONy in Johannesburg on August 11, 1954
our rodules were seen un the parictal pleura.  Histos
| examination of the biopsy spuuinten shuwad it
thelioma.  Deep therapy and  rudivsastive  gold
ullation in September, 1959 caused initial regression of
th the pleurai Tuid amt aodales But Jid mn arrest the
sress of the Jiscase. She reveived a fuetlne Gouese of
y therzpv without  improsement and  died  in
wary, 1987, The liver was enfarged ami nodulae
ore death out a0 nesropsy was doae.  (Figs, S, 6, 7,

3 shuw the radiolugical development o ihe tumour
hit Caw,)

14.- 5.5.. 3 Banw maig, 40 yeurs of age {born
§), was an asbestus miner.  He was bara in the.
SMAN district and as a child often played on the
1108 dvump nedr an asbestos ming,  He subscquently
ked with usbestos for several years, being employed
08 asbestos mine weighing fibre frum [938«b1. (n

ha worked on 1 Witwatersrand gold mine dut

Hawitatany it and suna.

returmed o the Ruruman disowst in 1943 where he
waehd o S labourer unul his tinal iliness.

He was adimnitted to the West iad Hospital on March 3
iv$9,  He had been well umtil July, 1938 waen he
heuAe Jwane Of puins in the right side of his chest. 1
addition he had a siightly peadustive cough and short.
ness of breuth on exertion.  Chest radiagraph o
Marchh 9, 1949 showaed obliteration of the right lung
neld,  Asbestos hodies were fuund 1n the sputum,
Needle biopsy shuwed histologiva!  fcatumes cunsisiant
with a nsothelioma,

ALtamy. The eight chest was ocsupicd by 3 huge |

whitish  twinoyr  which antilteawd  the  awdiastinum,

extending hrough the diaphragm omto the supertor !

surfuce of the liver.
proseat in e 0N pleural sae but the left lung sas g
sifested.  The mediastinad, cervical, and  parieanet
aouomingl lymph glamic to the lewel of the renal arwries
were atiltred with tumoyr.

tn the night Jung it was fouad that the tumaar aass
had intiltrated along the interlobas tissures,  The lobey
of the lung were comprossed into three small sqgmunts
(Fige 9 On Aistuiogieal wetun o papitlary type off
ploural mesothelioma was wen (Fig. 10) whish had
intiltrated MO IR fLny DUFCACYMI N a0 TGN,
There we marked lymphatic spread throughout the

A strawseodoured otfusenl wax
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lung substunce. Numerous asbesias Budics were prusat
in the wie spases and ossasionitl bodies and hbres wars
swen in the interstitial tissue.  The lung itwll was
markedly atelcstatic.  Evidence of asbestasis  was
obsgrved in the loft lung.

Case 15.~S.8.V., 3 white fcmals, 42 years of age
{born 1916), is 3 housewifs, who lived on 3 mine neus
Johannesburg and was treated for tubersuiios plourizy
for six months. It was only after the hivwlogical
Jiagnosis of 3 mesathelioma had been made that ier
previous history was obtuncd,  [n addition, 1t was
subseyueitly leaent thae her father (Cise 22) hind been

horn on the asbesos tichd and had a long mining Ristory,

Thw patient was boen in the Griquatown distsict and
went to shand at Kuruman,  She spent mosg of her

youth in the ashesos Belt.  She has lived near Johanmes.

burg for 20 years

fn March, 1955 this patient dewsloped right saest un
and rapidly increasing shortness of breath.  She was
admited 1o hospital and 2,500 mi. of lightly bltwde
sained fluid wus remowed from the right chiest. A
thorsenecnnic examination was carried out on July 27,
when a wnall biopsy was taken but this conwsted of
fibrous tissue, Bromhosiopy wus noemal and Ao

ncoplastic weils were observed in thie Broachial woshings, .

M. tubereviatis was g Sultured i SUINRPOUS MXGie
mens of sputa, pleural fluwd nue rom the brocchial
washings. She was admitted to 4 Juilennusbury aursing
home un October 16, 195K,

Radiogruphs then showed ntussive thickeniag of tae
right pleura with uid in the right chest. AL tRoracotomy
(Mr. Dennis Fuller) the panetal pleura was 2 i thich,
“hard as rock™ and stripped with great ditfleuity Srom the
chest wall. The viseeral peel stripped fairly easiiy from
the upper lobe but separation bucame more difliculs over
the lowsr lobe where the pesl wus thicker. During the
decortication a necrolic mass was found in ths purene
chyma of the laft lower lobe. At the base, conflucn: with
the diaphragm and perhaps the mediustinum, was 2 hard
craggy mass which could not bu removed. Hiswlogical
sections of the speciman revealed an adenoid form of
tubuiar mesothelioma. Subsequently thres specimens
of sputum were exumined for usbestos bodiss but none
wars found.

Tha paticnt is still alive (April, 1960), but her condition
is detgriorating,

Case 22.-D.A.B., a white male, 68 years of age. and a
farmer. was the father of the previous patient. Alihough
4 diagnosis of pleural mesothelioma was made in
January, 1957 it was not until July, 1959 that dewils of
his exposure to asbestos was obtained.

He was born in Griquatown and went (0 sehool there.
He worked in Kuruman, Postmasburg and Griquatown
until the age of 62. Between 1918 and 1932 he worked
as an asbestos miner underground and was mostly in
charps of blasting. Between 1932 and 1944 he farmed in
the-district but returned to asbestos mining from 1945
to 1952. .

In January, 1957 the patient consulted his doctor be-
cause of left-sided chest pain with cough and sligat

haemonptysa, He was eliered o the Jabianessuss
General Hosputad Tor avesiigeuon,  The hast tndios
graph showed gross ploural clucheming wata & vasal
pleura! effusion on the ot sde. He was aomiited 0

nospital and on Juas 10, 1957 4 troracosupie pleusil
biopsy was taken.  This showed the leatures of & ni3se-
thelioma, On June 23, 1937 an attanpt at desortisation
wag made. The kil upnes lobe was stripped easly Sut
the grossly thickened mlcura was so adhereat w0 the
Jower lom that the attemipt was abandoaed, Seetions of
the pleurs continmed e Jdiagnosis of nwsachelioma.
He dicd on Devember 13, 1957,

Case 16, ANV a shite aaie, SO yeurs of 232 Jbern
136), was a farmer, who was boen at Griguatown 2!
went o a vailage sehool aar an asbestos eume. From

Hay to Prieska.  During tisess juurngys he often alept on
asbustans Bage  In 1914 he worked in an 2aboaios mine
for 4 month.

The patieal hecanwe il in PDesombeee, 1958 with vugue
sebaternul pain amd dysproea. A lettesided pleurul
eifnion was diagnesed and he was reterred 1o Me, Jo K,
Beemnter in Pretued,. There was o evidenee of malige
anagy in bronchial and saalene biopsivs. Some upisal
pleursi Susas it wild & Ui A0MUREACVUS uradity at
the Buse ot the ieft lung was wen in the raiegraph on
August J. 1956, Thoemcmomy (Mr. Beanmer) in
February, 1987 rovealedd a tuchened nodular pleura
with & Riree mascon the left diuphragm. A masothelioms
wian swen en histulogical sstion,

fn April, 1989 he was enamined by Mr. J. ). Visser in
Nimbericy who found small aodules in the subcutancous
ssus over the nuek and chest. A iarge firm muss was
found in the thorucotomy wound and a4 mass was present
in the !oft hypochondriwm., There wus goacrulized
lymphadenopathy and numerous nodulss were prosent
on the tongue. Chuest radivgraphs showaed the Lot pleural
cavity to be obliteruted.  He was wac of tite fow cusws 10
develop widespread mctastus.

A biopsy of on¢ of the sudcutanca.. hest avdules
showed 2 similar appearance to thow seen ia the vnginal
specimen from the pleura. The patient dicd on May 22,
1959. No necropsy was perfurmad.

Case 24.~0.G., a white mule, 32 vears of oy (bom
1922), by profession un ascountant, was boen in Eagland
but same to0 South Africy ay aa infant. He speat Ris
carly chiidhood in Kwuman und et at theageof 7. He
later qualified as a charie.cu wescuntant in Nimoerley,
In 1944, at the ags of 22, he ~ud been discharged medicaiiy
undt from the army Sevause of 4 left plowral afiusi
Neither then nor on many sudseguent oceniisns wers
acid-fast bacilli found, cither in sputwm or loural Suid.
His only subsequeat contadt wiill asbestos wis ks
auditing of e oocks of an amosite mine in e
Transvaal.

[n Sepiember, 1955 he complained of laft-aidod chase
pains and shoris s .7 breath, A ragiograph of iisehest
showed flaticning o a2 Ol 2t on the left side Wil
obliterztion of tne v .. irenmic-angle asd thickenang of
the oblique fissure. Me wus scen 0n AUMerous occusions
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Fs0s 11.==On Sepramber 11, 1936 Fia. 12,03 Auguss 23, 1957,

P‘IIMIM‘ ing dovel of in Cise 36

mﬂl w0 1957. A n:;mph takan early in 1956 g these rw;e revealed t‘hax c:urinz tha relevant meriods
the development of 3 iaft superior mediastinal pe crocidolize was exclusively in use,
shadow which enlarged progressively (Pig. 11) and later He was £r3 scen on March 14, 1959 complaining of
the development of diffuse nodular picural cough, puin in the right chest and recomt onset ot Breath-
on the left. During 1957 similar but lass marked changss  lossncss.  Three pints of duid had besn aspirated from
developed on the right side (Fig. 12). Me consented to  the plecuru and cytological examination showed :he
x‘my in June, 1957, and, at operation, a diffuse pleural prac:cde of m:‘xlig‘n;\n; calls, Ih; y:ad'wgr:ph s:awa
ISTANCY was prescat. marked pleural thickening an: ro-proumothorax.
Sections of the pamal pleura only were removed and On March 17, 1959, a thoracoscopy was duone. The
the histological appearances wers thoss of 2 meso- pleurs felt thickened and whe luag was coilapsed und
thelioma, He died on October 6, 1957. A necropsy was immobils. Several biopsies were taken, Thesc saowed
nat performed. the presencs of 3 mesoihelioma. Tae underlying lu_n;
C 30~G.F., 2 white G of ags (bom showed the pmempfatbc:ons. He was; xrc:leci}v‘_un
male, years nitrogen mustard intra-pleurally aad his condition
1909), is a storekesper, with a history’ of industrial ily im: . i .
temporarily improved. Ween last exanmuacd he com
Fomire. He has never been near the Cape Asbeatos  pigined of increased breathlessness.
Hz was born in South West Africa and lived there until D
the ags of 21. gomxhlazeofznolsmworudina In 192 Robe Mm:d . A
{actory in the Cape as 3 Doiler-maker and fitter, Me obertson i e existence of
voluntcored the information that he had worked con-  primary malignant tumours of the picura and con-
tinuously with asbestos, lagging pipes and boilers. He  sidered them to be secondary in origin. Since then,
remarked that the removal of asbestas lagging from old o the one hand, Wiilis (1948, 1953) and Smart and
pipes created 2 very dusty atmosphers and that he would : 9 ‘s view
couch a ot at such work. Between 26 and 32 r Hinson (1957) have supportcd Robe:tson’s views.
a= ce YOS O whilc on the other hand, primary nsoplasms of this
he worked in 3 factory in Johannesburg in a similar nature have been cdescribed by many authors -.n
ooy ey or exposed (o such hedvy dust cone L vears, Thsse include obizssen (1959
8. For the past ears he had not in o A0S8C L u
conwact with asbuwsp Enqm;cs were mude from the Sweden, 8elioni and 3ove (1957) a hualy, Goewin
factory in the Cape as 1o the nature of the asbestos used  (1957; in the United States, and McCaugitey (1933)
3
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in Oritain, Evidence in support of tire musuthalial
origin of these tumours can o found in tise tissue
culture experiments of Stout and Mursay (1¥<2) and
Sano, Weiss, and Gault (1950).

The varicgated histological pattern of tumours
arising from the mesothelium of the pleura was
remarked on by Klemiperer and Rabin (1931). Such
3 variation is appreciated when the multipotentiality
of the cells lining coelomic cavities are consivered,
Maximow first demonstrated this feature in 1927,
Novak (1931) stated that the mucasa of all pants of
the Mllerian_can3l and the germinal epithclivm
were derived from these ceils. Keasbey (1947
showed that in the embryo. the mesoncphros,
metanephros, Wolifian body. genitai ridge, snd all
dependent urogenital structures are derived from-
the mesothelium.

Campbetl (1950) considered the presence of both
epitheliul and mesenchymal elements a :major
diagnostic feature. In deseribing the histology of
11 of these tumours MeCaughey (1958) demonstrated
that cither the epithelial or the mesenchymal cicment
might predominate, He clussified his cases 110 the
following four groups: Tumours of cpithclial
¢haracter: tumours of mesenchymal type: tuinours
of mixed types: and tumours of anaplastic type.

Using MeCaughey's classiticution on our serics
of tumours, the majority are. as in Camposil's serias,
of the mixed type. Of the remainder, a fow shawed
the papillary tubular structure of the “tumours of
epithelial character™, and there were severzl of the
anaplastic type. One casc hud ths appearances of a
“tumour of mesenchymal type™ but even in :his case
primitive tubular structures were seen. ’

Apart from the original case zll the histological
diagnoses were made on biupsy materiul. Thrus of
these biopsy findings were contirmed at nusropsy.
In the remsinder, we have had to rely on clinieal
and radiological examination to exclude other
primary sites of malignancy.

Following the work of Meyer and Chaffse (1939, ,a'otﬁccrs of two of the

1940). the possibility of demonstrating hvaluronic
wid in these twemours both chemically and iisto-
chemically has been considercd as a diagnostic aid.
Both these investigations are still in an early stage
(Harington, 1959).

Preliminary results of the histochemical experi-
ments ~iow that there is metachromatic subsiancs
in both the stroma and glandular structuses of the
tumours. This metachromasia can be reversed by
incubation with testicular hyaluronidase. This
material stains strongly with Hale's (1946) colloidal
iron method. The periodic 2cid Schiff technique
has given variable reactions, These results arc not
specific for hyaluronmic acid but are sironcly
suggestive of its presence.
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The amount of metachromaiic subsiind 0 these
tumours hus varicd consderably., This we thiak is
partly cue to the rfugt taat until recently we hiad not
appreciated the solubiiity of hyaluronic agid in
agueous media aad the mujoaty of these tumours
were fixed in 1097 formol-saline.  Furnther, Lison
(1933) states that the awisshromusia of hyaluronis
acid is optimal at a concentration of /10,600 and
gracually decreasss ot higher levels, Wihien the hizh
coneentrations that Meyer and Chuflue (1939, 1930)
found ia thesr tumours are considersd. this variation
in metuchromutic proertics seerts to have Dusn
partially explained. In addition, with ke graat
dilTerencas in the histology ot the various lesioas, it
wouid be logical Lo expes: certain tumouss with a
marked adenoid appearanse to scorete mors than
those with aa cssentialiv noa-glandular structune,

Three of the tive sutopsies performsd stowed
evidence of poritoneal instasiases.  [n the uthicr two,
intra-thoracic spread wis voserved, in one case to the
other lung and chest wall, and in the seeund (o the
mediastinal lymph glands and pericardium.  Bionsy
cvidence of matastuws Mol boen obtained in two
cass, one from the umentum and the vther from the
subcutancous lissug of the chest wall: while » third
patieat Jeveloped an implantation nodulc 1 the
thordcotomy scar which showed a similar upperrance
to that of the previous diopsy specimen,

The first recorded cuac of carvinoma of the lung
associated with asbestos was described by Lynch
and Smith (1935). By 1958, acconding to Doil, a
total of 61 cases had been reported. Inciuded in
these cuses was one mesothsiioma. Cartier (1952)
mentioned two cases of diffuse mesothelioma from a
Canadian ¢= cule mine. A further thres cases
were deseriloe by van dor Schoot (1953). Une
fortunately o indication is given n the litoruture
regarding tiic (vpe of ushastos o which ths Lusjority

of recorded cusss o wardizoma were o.ocsed. Lo

However, discussivi Menagenient and medical
cies, in which the majority
of the cases report.. v Britain were empioyed,
suggasis that most of tiese wuraers were haadling
Shrysotile asbestos (Wugner, 1958). The possibility
A8 0 .o peopie may ziso have besn
exXposed 0 <. ..d0iile dust cannot be excluded.
ALSMIS 10 Pruuwis- LLULS in expentmanal
animals by sxposiarg the.: 0 ssbestos dust have been
ade. Vorwuic ane warr (1935 were unsuccossial.
Lyneh, Mclver, and Cain (1937, ..:zeeded o 2vo-
ducing tumours in ics, LUt lung Acopi-ctis in Nis
control animals were far too numsrous oo ot
results (0 be coasicared sijmfcant. On iy 2
hand  Schmak! (i9$., working s
laboratary has been able 19 srodlce SATES
Thes haS occuTId Sller subcutancoss an

-
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1 spentoneal inoculation of both asbestos fihres
a4 dust. He states that “minerul asbestos™ was
.wid but dues not name the variety.

in our wrics of mesothcliomata, histological
evisence of asbustosis has been obscrved in cight
of the 10.cases in which lung parenchyma was in-
cluded in the spesimen examined. No lung tissue
was present in the biopsics {rom the remaining
23 cases. It was only in the four cases that Gumne (o
neeropsy that large sections of the lung tissue were
available for examination. [n all of these specimens
evidence of asbestosis was found,

At first it was thought that the presence of
aumerous ashestos bodies, {ragments of fibre, and
dust immediatcly helow the pieural clustic laminae
in thess specinwns, might have been significunt in
the pathogencwis of the tumours. Howewer, it is
more probabic that this Jistribution is 3 result of the
marked atelectasis. Similar features have besn
observed in awsiuctatic lungs of usbesios mincrs in
which no mesotheliomas have been observed.

Pleural fibrosis has been a common finding in
cascs of asbestusis and in some cases large pleural
plagues measuring up o 1-0 cm. in thickness have
been sewn.  These plaques, which were first described
by Giloyne (1933), have been observed (ulivwing
exposure to both amosite and crocidolite asbestos
dusts. In thesc cases of benign pleural thickening
no evidence of stromal metachromasia has been
observed.

in all the histological sections of pleura examined
in the cases of these mesatheliomas and 1n meore
than 100 cases of agbestomin, no asbostus hodies.
{ragments of fibres, or dust have been ubserved
beyond the pleural eiustic laminae.

Three patients from the Kuruman disirict. with

clinical and radiological featurex consistent with

those of ditfuse pleural mosothelioma had murkedly
sbnormal cells in the picurul Auid. These cells
showed no specific features to distinguish them from
cclls ofiginaling in sevondary malignant picural
deposits nor from the gromly atypieal cells some-

times seen in non-malignant pleural effusions. “As

no diopsy or autopsy examinations were ubtained in
these cases they huve deen excluded from the series.

The p;nrgological evidence for associutiiiy these
tumours_ with asbestos cxposure is not conclusive.
A; previously stated, anly in eight of the 33 cuses has
cvidence of asbestos been demonstrated. O thesc,
six had 2 definite mining history and onc hud bueen
€xpuscd 1o asbestus while lugging steam pipes. The
othe; case was bornin"the I uruman district and
nothing else i known of him, until his arrival at a
Wuyatersr:md gotdemune at the uge of 23. In the
remaining 25 cases we can osmly present circum.
sanual evidence of expasure to asbestos dust
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(Table 3). Eightesn of these 25 cases were born in
the viviaity of the mines and two arrived in the
district s intants,  Of these I8 peunle 1 wdune
definite caildnood exposurs 10 the wunt and wu
othrers were exposed industriaily in fawr life. la
addition two patients witl childhood expusure later
warked ia the ashestos mines. Three Sases arrived
in the re:sion at an oider age but were empiused siiiar
on the miags or ia transposting asbestos. A further
three of thase 25 cases huve had industrial exnusgre.
and in only onc case do the rolatives deny uny
exposure (o asoestos Just.

The. four industrial cases are signiticunt, Two
of the patients were [ggring lagomaniuebuilers and

Opg was lugsing stcam pipes, A T, who was an
uﬁmm emoloyed in making
Tire-proo! clothing (rom 19391945, As far as can
be asecrtained ase peuple were never in the
Grigualand district, These findings tend 0 add
suppart t asbestos being the common factor in the
developrent of these tumours, wnd 1o counter the
suggestion that thers may be some ather environe
mental couse i the rogion of Grigualand West.
If asdestos dust 15 o fagtor in the vesurrenwe ol
these tstous, similas Susey might Ravg et o
pected frac the acighbourhood of the Transvia,
ashestos mungs in the Pictenburg and Lydentburg
districts, witere crecidolite and amosite asoestos s
minad.  Aceording o Vermuus 1932) Srodiaeile
and amosie SSCur in the sume seaniy in the otene
burg Jdiserict.  As et Be sean from Tabic ., amnsiie
1 simiisg (o composition 1o srocidolits. (1 the past
four years the luags of 24 cases of asbostinis from
the Lydeniwieg disieiat huve been exantzad,  a
this maicrial two cusey of adenvecareinne have
et visenied.  The ore was i @ white aunee wic:
19 years' service, who had on adeavevuerdinoaia
arising {rom a bronchus. The other case was o

Bantu miner who had a peripheral Gumwour.  No
swevice seeord was obiainable in this cuse.  Quiy

one case of wsbestosis Bas beert roceived from the
Pictersburg arca.  All of thew men were actualiy
enpioved on the mines at the ume o Jdeaih, the
majurity haviag had a relatively short service,  Qur
findings suggest that mesotizelioms occurs 20 1o <0
years or more after axposure w wust.  Until com-
paratively recently the miniag in the Transveal
has been on a small sQle, and thers were nu sitee
ments in the viciaiy of the runus,

The lungs of 20 usbesas unness from the Cans

mesothelioma was observed.  Onc auiopsy speimuen
comsisting of three frugments o iung showed
asberionis wtd an adenn-carcinomiu, ediolowien
features of asbestosis have seent duserved i maay
mincss Jrom this region, without any suggestion of
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of individual susceptibility must also be coa-

sidered.
We wish to record the preat
received in this investigation

titioners of the Uriqualand W

owever, pleural invoivement

finding in thess cases (Hurwitz,

It is possible that there has not been a
Further, the factor

tumour formation. H

has been s common

sufficient lapss of time afler exposure Tor tumour
in thess cases,

1959).
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THE JULY (1960) ISSUE.
The July (1960) issue contains the following pepers:—
Decompremien Sicknass during Construction of the Dartford Tummel. By F. Campbeil Goiding, P. Griffiths,
H. V. Hempieman, W. D, M. Paton, and D. N. Waider.

A Comparison of the * High-aititude ** and ** High-presswre ** Syndromsss of Decompremion Sickness. By
M. de G. Gribbie.

Phesgene Polsoning Camsed by the Use of Chemical Paint Removers Cootaining Methylene Chloride In
Ill-ventilsted Rooms Heated by Kercsenms Stoves. By W. B. Gerritsen and C, H. Buschmann.

A Study on the Acate Toxicity of the Tri-aryl Phosphates Used as Plasticizers. By H. F. Bondy, E. J. Field,
A. N. Worden, and J. P. W. Hughes.

Asrosel Inhalation of CaNaiZ.D.T.A. (Momatil) by Workers Constantly Exposed to Lead Poisoning. By
L3, Petrovié, M. Stankovié, M. Savidevié, and D. Poieti.

A Blochemical Study of the Urinary Protein of Men Exposed to Metallic Mercary, By J. C. Smith and
Agnes R. Weils.

A Shmpiified Mothod for the Estimation of Nickel in Urine. By J. Gwynne Morgan. .

Clinical, Bronchoyraphic, Radiclegical, snd Physiclegical Observations i Ten Cases of Asbestosis. By
G. L. Leathart.

The Meanwement of Occupational Mortality. F. D. K. Liddsil,

Observations on the Occupationsi Life History of the Coni Face Worker st Two Collisries. By O. P. Edmonds
and D. S. Kerr.

mmawwga‘mummbmhmm
Industrial Polsess. By B. Chalupa, J. Synkové, and M. Seviik. ~
Book Reviews. )

A number of copies are still available and may be obtained from the Publishing Manager, British
Medical Association, Tavistock 3quare, W.C.1, price 171, 6d. :
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