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LISTTITION LAmOUr.
sezn 33 nistoivwzals provea cases: 28 of these had
some association with the Cape asbes:os field and
four cases had been expoxd to askestos in industry.
The umour is rarely Jdncountered eisewhere in
South Africa. During the past five years, with the
exception of the present series, no neoplasm of this
nature has been diagnosed amongst 10,000 lungs
examined at the Pneumoconiosis Bureau in
Johannesburg, or in the Pathalogy Department of
the South African Institute for Medical Research.
Higginson and Oettle (1957) did not observe a single
casc in their survey of malignant tumours occurring
in the Bantu and Cape Coloured population of
Johannesburg and the North Eastern Transvaal.
Qur first necropsy specimen of pleural meso-
thelioma with asbestosis was examined at the
Pneumoconiosis Rescarch Unit in February, 1956
(Case 1). During the early months of that year,
one of us {C.A.S.) in the Northern Cape, treated six
patients with gross pleural thickening. Pleural
biopsies from two of them showed the features of
mesothelioma. In the ensuing two years, cight
furth=c cases were found from this region and five
from elsewhere in the Union. During this period
C.A.S. had become perturbed at the number of
these unusual tumours occurring amongst his
patien’s, and stimulated an investization. At this
stage there were two reasons to suggest that asbestos
might be implicated. First, ashestos wes found in

suspected cases of tuberculosis were rereered
large asbestos mininge area. This hy zothesis o
not be suprorted at once from ite ore
obtained from the putients, for they incudee 1o a-
wives, domestic servants, cattle herdery, tatnices, 4
water baililf, an insurance agent, ead 2:1 acceuniant,
none of whom were working on the asbestos veios
at the time. We therefore uadsrtooa 2 detu’ed
ir vestigation of their past occupativn and piaee - f
residence, and the association with asbustos ¢z
posure was discovered. The cases arc suinnianiod
a Table 3. Previous biopsy specimans wote (-
cxamined, and new cases diagnos:d.
asbestos miners. In only one case do the relan
dzny that the patient eithar visited the wiiics
mines or was exposed to asbesios.
This is a preliminary publication and
is bcing intensively investigated,

s

the prod'a

The Ashestos Area cf the North-West Cape

According to Hall (1930) asbestos wan discereist
by Lichenstein near Pricska ducing his trasals te
tween 1S03 and 1SD6. Since then st has tweo
cstablished that the asbestos deposits extend o
20 miles south of Prieska, porthwarls throush Pt
western part of the magisterial distric¢ of H
the eastern portion of the magister.
Pustmasburg and finally, to the voesicnot 6€48 ot
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Brit. J. industr. Med., 1960, 17, 260.
DIFFUSE PLEURAL MESOTHELIOMA ANMD
ASBESTOS EXPOSURE IN THE
NORTH WESTERN CAPE PROVINCE
BY
J. C. WAGNER, C. A, SLEGGS, and PAUL MARCHAND
From the Pathology Diyision, Pieumoconiosis Research Unit of the Councit for Sciersific amt
Industrial Research, Johanneshurg, West End Hospital, Kimberley, and (l.c
Department of Thoracic Surgery, University of the Witwatersrand and Johannesburg Geveral Huspirsl

(RECEIVED FOR PUBLICATION APRIL 24, 1960) )
Primary malignant tumours of the pleura are uncommon. Thirty-three cases (22 nisles, »—{
11 females, ages 31 to 68) of ditfuse pleural mesothelioma are described; all but one hove o "
probable exposure to crocidolite asbestos (Cape blue). In a majority this exposurc was in the -
Asbestos Hills which lie to the west of Kimberley in the north west of Cape Province. The tumiaur 0
is rzrely seen elsewhere in South Africa. N
[@a)
Nisotheiiorsz of the pleura is regarded as an  the h_ngs of the first case {Case 1). and weondt ~
ta the last four veass we have 10 of the czses caime from a hospois S
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FiG. }.—Map of Griqualand West asbestos fields.

district of K_uruman (Fig. 1). These deposits occur
in the slopes of a range of hills covering an area of
approximaiely 8,000 square miles. Known as the
“Asbestos Mountains™”, these hills extend more or
less Iongitzadinally between 22-30° and 23° E. The
whole area is semi-arid, sparsely populated, and,
apart froixa mining, cattle ranching is the only
important occupation. In the Kuruman area several
large tracts of Iand in or abutting on these mountains
have beens reserved for the aboriginal inhabitants
and here whites may only reside in the immediate
vicinity of the mines.

The type of asbestos mined throughout this area
is crocidafiie, better known as Cape Blue Asbestos.
The chemizal analysis of the fibre is given in Table 1.
Crocidolite is the fibrous form of risbeckite and all
stages of sransformation {rom a massive riebeckite
rock threwugh lamellar riebeckite to asbestiform
crocidolite occur in this region. Magoetite is
frequently associated with the crocidolite (Vermaas,
1952).

Mining of ashestos first began in the Prieska
district in 1893 and gradually spread northwards.

In 1908 production had begun in the Kuruimua dis-
trict. Between 1916 and 1918 a large number of
claims were taken up. This northward trend has
continued and in about 19350 mining started at
Pomfret near the Bechuanaland border (Table 2).
Initially the ¢re was qQuarricd in pumerous smali
open cast workings. This was followed gradually

Tasie }

CHEMICAL ANALYSES OF CROCIDOUITE AND AMOSITE
i {frocm Vermaas, t952).

! Crocidolite Arzosite

S:0, i 5194 49-47
AlLD, H Q0 062
Fe,0, i 18 64 41

Fed ‘ 1939 | 3563
Med i 137 657
Cal it 019 Q-52
Na.0 | 607 002
K0 003 02

H0- 031 007
H,0 + 253 2-3)
Ti0, -_— g-2

CHE - i3
Toual i 10073 ; 100-46
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TaBLE 2
POPULATION OF THE MAGISTERIAL DISTRICTS IN WHICH THE ASBESTOS FICLDS ARE SITUATED
(taken from Un:ion Census 1921, and {951)
) Populaton 1921 Population 1951
District ~ X
Whites | Non-whites Total , Whites | Non-whites | Totat

Presha 3430 | 487y 8309 3.361 10.847 14208
Kuruman 471} i 16.698 ‘ 21411 ; 4313 23779 28,397
Hay 4,49 ! 8814 i 13313 - 2,757 9,631 12358
Postmasburg Included in the Hay District ! 4,487 H 21,019 25,906

by a type of shallow mining; inclined shafting be-
came more common after 1930.

According to Frood (1915), the quarrying was a
family affair undertaken by the local inhabitants.
The men quarried the rock, which was sorted and
then hand cobbed by the women and children.
Hand cobbing consists of separating the fibre from
the banded ironstone by striking the rock cob with a
small hammor. -5 the market was selective, a
rotary sicve was sometimes used to grade the fibre
and eliminate the small particles of dust. After
grading, it was bagged and weighed. The asbestos
was then transported by donkey wagon to the nearest
rail-h=ad. Bzfore the establishment of the ruilway
in this area betwesn 1923 and 1930, such a journzy
couid 25 'eng as 10 davs. This transport was
gen=r.. Zomasngn Bv wiate veuths (fammers’ sons)
und=: cont . The whitz inhabitants played very
little par ia actual recovery of the fibre, being neucly
aiways empioyed in the role of managers or over-
scers, issuiny stores and supersising the grading and
weighing of the ilores.  Farnung activites were and
are sull carriad cut round the nunes.

Since the 1939-19435 war, the d2mand for crocido-
lite has enormously increased. The lucrative claims
have been bougit by registered companies, othzars
have been abandoned. As deeper and richer
deposits have been found, vertical shafts are being
sunk. However, the mines with large shaltow
deposits are still using the inclined shaft and tunncl,
and quarrying is still used by the few remaining
smaller producers.  With the building of more nulis,
hand cobbing has diminished. In 19135 the first
crushing mill was established at Kocgas in the south.
This was followed by a large mill at Kurumun
(operated between 1926 and 1931) where it was
situated within 309 yards of thc main strect, close
to which cobbing was also done for a few ycars
(1927-1930). This was followed by a null at Priest.a
in 1930, which was completely rebuilt in 1857,
Griquatown had a small mill in 1928, The practice
today is for onc mill to serve several mines in the
immediate vicinity.

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

ettt mmavem . met We e P hemes T e e T

today the non-white prefers to live as close as
possible, and the children play on the dumps from
the minc and mill.

Case Histories

The following eight case historics illustrate various
aspects of the disease and the dutferent types of exposure
to asbestos dust.

Case I.—B.P.,, a Bantu male, 36 years of age (born
1920), was a2 mine labourer, and was the first case
diagnosed as a mesatiielloma with evidence of asbestosis.
He was born in the Kuruman district but it is not known
whether he worked in the asbestos mines.  He was
employed on the Witwatersrand gold-mines underground
for two years and in the change rooms foc a further
I1 vears.

A radiwograph taken at a mine hospitad on Auzust 18,
1953 showod 2 massive rignht-sided  pleural crtusicn,
and 3,000 ml. of thud was withdreawan.  He was adantted
to the Wiewatersrand  Native Lubour Assodiction
Hospital on August 24, 1955, and two dayvs keter aspire-
tion yiclded 1,000 ml. ol thxk gelatinous pus “which
could be pulled out in threads™,  He was trzated with
frequent aspirations and instdlation of varidase but
without iniprovement, and hesdied on February 15,
1856 (Maruny, 1956).

At autonsy the rigitt thoracic cavity was occupicd by
a large gelaunous tumour which displaced the mediosti-
num and compressed the left lung. The tumour had
inAltrated the pericardium.  The right lung was com-
plately compressed by ncoplastic tissue (Fig. 2) but the
right bronchial tree did not show any evidence of a
primary broachogenic carcinoma. Histological secuions
of the pleural growth showed a papitlary mesothelioma
(Fig. 3). Thacre was evidence of asbestosis in both
lungs (Fig. 4).

Case 4.—K.H., a white female, 56 years of age (born
1898), was a souial worker, who could only have hud &
short cxposure to asbestos as a child and probabiy a
furthee shghit exposure as a young woman. "She may
have paid scveral short visits to the mincs with hat
husband at a later period. :

She was born in Griquatown where she lived until
she was 5 years of age, Her family ther mosved to
Kimbetfey where from 1916 to (922 she worked as 2
clerk in an asbestos warchause,  FHer husband owrned an
ashestos aunc from 1933-1930.
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F:c. 5.—On July 21,1954, F1G. 6.—On July 7, 1955. o
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FrG. 7.—O0 March 3, 1936 Fic. 8.—On July 3, 1956

Fics. 8, 6 7, ar ! ® —P.diographs showing development of tumouc in Case 4.
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DIFFUSE PLEURAL

FiG. 9.—Righi lung of Case 14,

She was referred to the Ve'est End Hospital, Kimberley,
on July 19, 1934, because of dyspnoca and right chest
discomfort of acute onsct The chest radiograph
showed a loculated pleural effusion at the rigit buse.
Straw-coluured fluid was aspirated, which on examina-
tion was found to bec negative {or M. tuberculosis but
contzined mesothelial cells arranged in acini. At
thoracoscopy in Johaanesburg on August 11, 1954
tumour nodules were scen on the parietal plzura. Histo-
logical examination of tize biopsy specimen showed a
mesothelioma.  Deep therapy and radio-active gold
instillation in September, 1933 causcd initial regression of
both the pleural fivid and nodules but did not arrest the
pragress of the discase. She received a further course of
x-ray therapy without improsemeat and dizd in
Jancary, 1937, The liver was enlarged and nodular
before death but no nevropsy was done.  (Figs. 5, 6, 7,
and 3 show the radiolosicel deselopmeant of the tumour
ta this cuasel)

Case 14.—S S.. a2 Bentn male, 20 years of aze (boen
1915), was an ashestes anrer He was born an the
Kuruman district and oy 2 child ofter played on thes
ashestos dump nedr an &Hheutds nune He subiequently
MWOIACH Wi whutu for severab soars, belo
al 2a ashestos o e lro e 1A In
1942 he worked ca o recand gohd Lot but

.‘Hk'_.ui
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FiG. 10.—Histelogical sections of tumour from Case 14, = 24
Haemaioxyin and cosuu
-

returned to the Kucuman district 1o 1933 where he

worked as a farm labourer until hus inalaliness.,

He was adnutted to the West End Hospital on March 3,
1959. Hc had been well until July, 1958 when he
boecame aware of pains in the right side of his chest. fn
addition he had a slightly productive cough and shoit-
ness of breath on excriion.  Chest radiograph on
March 9, 1959 showed obluteration of the right lung
ficld. Asbestos bodics were found in the sputuin.
Needle biopsy showed histological features coasisteat
with a mesothetioma.

Aurorsy.—The right chest v.as occupied by a huge
whitish tumour which infiltrated the mediastiaum,
extending through the diaphragm onto the superiofc
surface of the liver. A straw-coloured cffusion wus
present in the left pleural sac but the 1ot lung was not
affecied. The madiastiaal, cervical, and para-aortic
abdominal lymph glunds to the level of the renat artecics
were inftltrated with tamour.

fn the rizhit lueg ic was found that the tumour mass
had indltrated atong the interlobar fissures,  The lobes
of the fung were conpressed into three smnlt sceients
. 9 Ou hmu.u'uu section a pepitlary tipe of

dime was seen (Vg 10) which had
< lung pareachyma o sonie arcas,
SGomarked Lo pchaue spread throusiow the




b

266

lung substance. Numawous asbestos bodics were present

in the air spices and ¢s=casional bodxs and fibres v.cre
seery in the interstitize tissue. The Jung itsell was
markedly atelectatic.  Evidence of asbestosis was
observed in the left lusag.

Case 15.—S.S.V.,, = white female, 42 years of aze
(born 1916), is a2 housewile, who lived on a mine nzar
Johannesburg and wax. treatsd for tuberculous plaurisy
for six months. It was only afwe the histolozical
diagnosis of a mesotfaslioma had been made that her
previous history was obtained. lo addition, it was
subsequently learnt that her father (Case 22) had been
borz on the asbestos 625d and had 2 Jong mining history.

The patient was born in the Griquatown district and
went to school at Kiwruman. She spent most of her
yoush in the asbestos kxelt.  She has lived near Johannos-
burg for 20 years.

In March, 1933 this patient developed right chest pain
and rapidly incieasiog shortness of breath. She was
admatted to hospital =2nd 2,500 ml. of slightly blood-
stained fluid was remmnved from the right chest. A
thomacoscopic examinngLion was canted out on July 27,
when a small biopsy was taken but this consistzd of
fibrous tissue.  Broruchoscopy was normal and no
neonlastic cells were afe<erved in the bronchial v ashings.
M. cuperculusis was reog sultdrad from numeraus speci-
meny Sf sputa, plewr2i 2wd nor from the bronchial
WaowailES.  She Aas awTulied o a Jchannesburg nursing
homns on Ocicber 160 %38,

Radiogmohs then xpowed muassive thickening of the
g pleura with fuid 22 the right chest. At thomacowmy
(Mr. Dennis Fuiler) one purietal piesma was 2 em. thuck,
*hazrd as rock™ and stooped with great difficulty from the
chest wall.  The visceral peel stripped fairly easily from
the upper lobe but sepweration became more difticult over
the lower lobs where 3w peel was thicker. During the
decortication a nccratx mass was found in the paren-
chyma of the left lower lobe. At the base, confluent with
the diaphragm and pechaps the mediastinwn, was 2 hard
cra=gy mass which cesuld not be removed.  Histological
sections of the specimzn revealed an adenoid form of
tubrular mesothelioma-  Subsequently three spocimens
of sputum were examimed for asbestos bodies but noac
were found.

Tae patient is still aZtve (April, 196D), but her condition
s deteriorating.

Case 22.—D.A B., = white male, 68 years of age, and a
farcaer, was the father of the previous patient.  Although
a «Jdiagnosis of pleucal mesotheltoma was made in
Jarmary, 1957 it was wot until July, 1959 that details of
his 2aposure to asbestiss was obtained.

Fie was born in Grixpuatown and went to school there.
He worked in Kurumun, Postmasbusg and Griguatown
until the age of 62. Botween 1918 and 1932 he worked
as an asbostos miner -underground and was muostiy in
chirrz2 of blasting.  Bemween 1932 and 19+ he furmed in
the district but rcturtzd to asbestos mining from 1945
to 1952,

Ia January, 1957 th. patient consulted his docior be-
cause of kft-sided cfost pain with cough and sfight
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hacmonptysis. He was referred to the Johannesburg
General Hospital for investigation. The chest radio-
graph showed gross pleural thickening with a basal
pleurul efiusion on the left side. He was admitted to
hospital and on June 10, 1957 a thoracoscopic pleural
biopsy was taken. This showed the features of a meso-
thelicma. On June 24, 1957 an attemnpt at decortication
was made. The lcft upper lobe was stripped easily but
the grossly thickencd pleura was so adherent to the
lower lobe that the attzmpt was abandoned. Sections of
the pleura confirmed the diagnosis of mesothelioma.
He dizd on Dzcember 13, 1957.

Case 16.—AN.V_, a white male, 50 years of age (born
1906), was a farmer, who was born at Griquatown and
went (o a village school near an asbestos mine. From
1914-16 he transported asbestos in donkev wageons from
Hay to Prieska. During these journeys he ofien slept on
asbestos bags. In 1914 he worked in an asbestos mine
for a month.

The patient became ill in Decembar, 1955 with sague
substernal pain and dyspaoea. A left-sided pleurud
effusion was diagnosed and he was referred to Mr. §. K.
Bremmer in Pretoria.  Thare was no evidence of maliz-
nancy in bronchial and scalene biopsics. Some apical
pleural thickening and a dense homogeneous opacity at
the base of the lett lung was seen in the radiograph on
August 3, 1936, Thoracatomy (Mr. Bremmer) in
February, 1957 revenled a thickened aodular pleura
with a larze muass on the left diaphragzm. A masothelioma
was seen on histological section.

In April, 1959 he was examiced by Mr. J. D. Visser in
Kiriberley who found small nodules in the subvutancous
tissue over the neck and chest. A large firm niass was
found in the thoracotomy wound and a mass was present
in the left hypochondrium.  There was generalized
lymphadenopathy and numerous nodules were present
on the tongue. Chest radiographs showed the left pleura!
cavity to be obliterated. He was one of the few cases to
develop widespread metastases.

A biopsy of one of the subcutaneous chest nodules
showed a sumilar appearance to those seen in the original
specimen from the pleura. The patient died on May 22,
1959. No necropsy was performed.

Case 24.—D.G., a white male, 32 years of age (born
1922), by profession an accountant, was born in England
but came to South Africa as an infant. He spent his
early childhood in Kuruman and left at the age of 7. He
later quulified as a chartered accountant in Kimberley.
In 1944, at the age of 22, he had been discharged medically
unfit from the army because of a left plaural eflusion.
Neither thea nor on many subsaquent occasions were
acid-fast bacilli found, either ia sputum or pleural fluid.
His only subsequent corntact with asbestos was the
auditing of the books of an amosite mine in the
Transsaal.

In Scptember, 1953 he complained of left-sided chost
pains and shortuess of breath. A radiograph of the cficst
showed flattening of the diwphragm on the left side + th
oblitcrution of the costophirenic angle and thickening of
the oblique fissure.  He was seen on aumzrous occusions
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FiG. 12.—O0n August 23, 1957,

Figs. 1] and T2 —Radiographs showing deveiopinent of tumgur in Case 24,

from 1953 to 1957. A radiograph taken early in 1956
showed the development of a left superior mediastinal
shadow which enlarged progressively (Fig. 11) and later
the &z clopment of diifuse nodular pleural thickening
on the lefe  During 1957 similar but fzss marked changas
develzped on the right side (Fig. 12). He consented to
bisps» n June, 1957, and, at operation, a diffusc plaural
malignancy was present.

Secxions of the parietal pleura only were removed and
the Eistological appearances were thosc of a meso-
thelioma. He died on October 6, 1957. A necropsy was
not performed.

Case 30.—G.F., a white male, 50 years of age (barn
19053, is a storekeeper, with a history of industrial
exposure. He has never been near the Cape Asbesios
Ficlds.

He %as bom in South West Africa and lived there urti
the a:zc of 2. From the age of 21 to 26 he worked in a
facteey in the Cape as a boiler-maker and fitter. He
voluztsered the infarmation that he had worked con-
tinuusly with asbestos, lagging pipes and boilers.  He
tema-bed that the removal of asbestos lagging from old
pipes created a very dusty atincsphere and that he voeuld
couga a lot at such work.,  Beiween 26 and 32 years of
age B2 worked in a factory in Johenneshargin a sinular
Camiciiy but wis not exposad o such haasy dust con-

centrotans  For the past 20 years he hud not oo in

cunt oot with ashostns  Engannes vere mude from tae
facs =y 1o the Coroas to the nature of the i bostos Lad
3

and these have revealed that during the relesant periods
Cape crocidolite was exclusively in use,

He was first scen on Marchk 14, 1959 complaining of
cough, pain in the right chest and recent onset of breath-
lessness. Three piats of fluid had been aspiraied from
the pleura and cytological examination showed the
presence of malignant cells. The radiograph showed
marked plezural thickening and hydro-pacumothorax.
On March 17, 1959, a thoracoscopy was donme. The
pleura felt thickened and the lung was collapsed and
immobile. Sevcral biopsics were taken. Thesc showaed
the presence of a mesothelioma. The uadeclying lung
showed the presence of asbestosis.  He was treated with
nitrogen  mustard  intra-pleurally and his condition
temporarily improved. When last examined he com-
plained of increased breathlessness.

Discussion

In 1924 Robertson denied the existence of
primary malignant tumours of the pleura and con-
sidered thom to be secoadary in origin.  Since than,
on the on2 hand, Willis (1948, 1953) and Smart and
thinson (1937) bave supported Robertson’s views,
while an the other hand, primary ncoplasms of this
nature have been described by many authors in
recent years.  These include Tobiassen (1935) in
Socden, Bellont and Bovo (1957 in Tialy . Godwin
(1937) 1 the United Stetes, and MoCaaghe, (1933)
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in Britain. Evidence in support of the mesothelial
origin of these tumours can be found in the tissue
culture experiments of Stout and Murray (1942) and
Sano, Weiss, and Gault (1950).

The variegated histological pattern of tumours
arising from the mesothelium of the pleura was
remorked on by Klemperer and Rabin (1931). Such
a variation is aporeciated when the multipotentiality
of the cells lining coelomic cavities are considered.
Maximow first demonstrated this feature in 1927.
Novak (1931) stated that the mucosa of all parts of
the Mullerdan canal and the germinal epithelium
were derved {rom these cells. Keasbey (1947)
showed that in the embryo, the mesoncphros,
metanephros, Wolihan body. gerniral ridge, and all
dependent uro:enital structures are derived from
the mesotheliuem.

Campbelt (1430} considered the presence of both
epithefial and mesenchymal elements a major
diagnostic feature. In describing the histology of
11 of these tumours McCaughey (1958) d2monstrated
that either the enithelial or the mesenchymal element
skt proderzinais, He classitied his cases iato the

four zroups:  Tuincurs of epithelial
tee, nwmeess of mesenchivinad 2 wmouds
ad nvpes and wumours of anuplastic type.
¢ McCaughey's classification on our series
of tumcurs, the mujority are. as in Cuaimpbell’s seres.
of the mised trpe. OF tfe remairder, 1 few showed
the papillary tubular structure of the “turmours of
epithelial character™, and there were saveral of the
anaplastic type.  One case had the apyearances of a
“tumour of mesanchymal type™ but even in this case
primitive tubular structures weie seen.

Apart from the original case ail the histological
diagnosss were made on biopsy material. Three of
these biopsy findings were confirmed at necropsy.
In the remainder, we have had to rzly on clinical
and radiologcal examination to exclude other
primary sites of malignancy.

Following the work of Meyer and Chaffee (1939,
1940), the pessibility of demoastrating hyaluronic
acid in these tumours both chemically and histo-
chemically fas been considered 2s 2 giagnostic aid.
Both these fan.cstigations are still in an early stage
(Harington, 1$39).

Prelirminary results of the histochemical experi-
meats show that there is metachromaus substance
in both the stroma and glandulir sirectures of the
tunmours.  This metachromasia can 2 reversed by
incubation with tosticular hycoleronidase. This
material stairs strongly with Hele's «1940) colloidal
iraa method.  The penodic zaid Soindt tecnmiqus
has given vasiable reactions. Theoze rosults are not
omtc wenl boUoare strongly

specilis for el
sugaostive ©F ity prosonce.
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The amount of mctachromatic substance in these
turnours has varied considerably. This we think is
partly due to the fact that until reeently we had not
appreciated the solubility of hyaluronic "acid in
aqueous media and the majority of these tumours
were fixed in 109 formol-saline. Further, Lison
(1953) srates that the metachromasia of hyaluronic
acid is optimal at a concentration of 110,000 and
gradually decreascs at higher levels. When the high
concentrations that Mcyer and ChafTee (1939 1940)
found in their tumours are considered, this variation
in metachromatic propertics scems to have been
pattially cxplained. In addition. with the great
differences in the histology of the various lesions, it
would be logical to expect certain tumours with o
marked adenoid appearance to secrcte more than
those with an essentially non-glandular structure.

Three of the five autopsics performed showed
evidence of perituncal metastases.  In the other two,
intra-thoracic spread was gbsenved, in one casc to the
other lung and chest wall, and in the sccond to the
mediastinal lymph glands and pericardium. Biopsy
evidence of mectastases has been obtainzd In (wo
cases. ong from the omenturn and the other from the
subcuanecus tissus of the chest wall: whiic a third
patient devcloped an implanation nodule r e
thorucotomy scitc which showed 2 stmilar appuarance
te that of the previous biopsy specinen,

The first recorded case of carcinroma of the iunyg
associated with asbestos was described by Lynch
and Smith (1935). By (955, according to Dull, 2
total of 61 cases had been reported.  Included in
these cases was one mesothzfioma. Cartier (1932)
mentioned two cases of diffuse nwsothelioma from a
Canadian chrysotile mine. A further three cuses
were described by vaa der Schoot ¢1935). Un-
fortunately no indication is given in the literature
regarding the type of asbestos to which the majority
of recorded cases of carcinoma were exposcd.
However, discussion with manazement and medical
officecs of two of the factorics, in which the majority
of the cases reported in Britain were emplosed,
sugrests that most of these workers were handling
chrysotile asbestos (Wagner, 1955). The possibility
that some of these people may also have boen
expused to crocidolite dust cannot be excluded.

Attempts to producce tumours in eapzrinisatid
animals by exposing thent to asbestos dust have boun
made. Vorwald and Karr (1933) were unsucecssiul
Lynch, Mclver, and Cain (1957) succeeded in pro
ducing tumours in nuce, but luag ncoplasms in he:
control animals werz far too numerous for th,
roselts to b considerad siznificani. On the ot
hind  Schmah! (19538) working in Drucseey’
laboratory has been able to produce sarcont
raty.  This bhas occurred ultcr suboutanzows o
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DIFFUSE PLEURAL

intraperitoneal inoculation of both asbestos fibres
and dust. He states that *“mincral asbestos™ was
used but does not name the varicty.

In our series of mesotheliomata, histological
evidence of asbestosis has been observed in eight
of the 10 cases in which lung parenchyma was in-
cluded in the specimen examined. No lung tissue
was present in the biopsies from the remaining
23 cases. [t was oaly in the four cases that came to
necropsy that large sections of the lung tissue were
available for examination. In all of these specimens
evidence of asbestosis was found.

At first it was thought that the presence of
numerous asbestos bodies, fragments of fibre, and
dust immediately below the pleural elastic laminae
in these specimens, might have been significant in
the pathogenesis of the tumours. However, it is
more probable that this distribution is a result of the
marked atelectasis.  Similar features have been
observed in atelectatic lungs of asbestos miners in
which no mesotheliomas have been obscrved.

Plaural RAbrosis has been a common finding in
czses of asbestesis and in some cases large pleural
Claguass mezsunng op o (0 em in thickaess have
bv Glovne (i$33). huve been observed following
exposure to both amosite and crocidolite asbestos
dusts. In these cases of bemign pleural thickening
no evidence of stromal metachromas:a has been
observed.

In all the histological scctions of pleura examined
in the cases of these mesotheliomas and in more
than {00 casss of asbestosis, no asbestos bodies,
fragments of fibres, or dust have becn observed
beyond the pleural elastic laminae.

Three patients from the Kuruman district, with
clinical and radiological featurcs consistent with
thos= of diffuse pleural mesothelioma had markedly
abnormal cells in the pleural fluid. These cells
showed no specific features to distinguish them {rom
cells originating in secondary malignant pleural
deposits nor from the grossly atypical cells some-
times seen in non-malignant pleural effusions. As
no biopsy or autopsy examinations were obtained in
these cases they have been excluded from the series.

The pathological evidence for associating these
tumours with asbustos exposure is not coaclusive.
As previously stated, only in cight of the 33 cases has
evidence of ashestos been demonstrated.  OF these,
six had a definite mining history and one had been
exposed to asbestos while lupging steant pines. The
other case was born in, the Kuruman district and
nothing clsc is knowa of him, until hi> arrivat at a
Witwatersrand gold-mine at the age of 23, In the
remsining 25 cases we can only proscit dircum-
steatind evidonce of ovposure 1o sbitos dust
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(Table 3). Eightsen of these 25 cases were born in
the vicinity of the mines and two arrived in the
district as infants. Of thesc 18 people 11 admit
definite childhood exposure to the dust and two
others were exposed industrially in later life. In
addition two patients with childhood exposure later
worked in the asbestos mines. Three cases arrived
in the region at an older age but were emploved cither
on the mines or in transporting asbestos. A further
three of these 25 cases have had industrial exposure,
and in only one case do the relatives deny any
exposure to asbestos dust. .

The four industrial cases arc significant. Two __
of the patients were lagging locomotive boilers and .__j
one was lagging stcam pipes. A man, who was an
upholsterer by trade, was ....ployed in making ’
fice-proof clothing from 1939-1945. As far as can &
be ascertained these people were never in the O
Griqualand district. These findings tend to add QN
support to ashestos being the common fuctor in the ¢}
developmeat of these tumours, and to counter the ™NO
suguestion that there may be some other environ-
mental cause in the region of Grigualand West,

Uf asbestes dust is a factor in the occurrence of
these tuimours, sunr Cases might frave Scon o<
pected from the neighbourhoed of the Transvead
asbestos mines in the Pietersbure and Lydenbury
districts, wacre crocidoliic and amosite asbusios iy
mined.  According to Venmaas (19325, crocnlolite
and amosite occur in the sume seams in the Peters-
burg district. As can be scen from Table [, amosite
is similar in composition to croctdotit:. In the past
four years the lungs of 24 cases of asbestosis frum
the Lydenburg district have been exanmined. In
this material two cases of adeno-carcinoma have
been obscrved. The one was in a white miner with
19 vears' scrvice, who had an adecno-carcinoma
arising from a bronchus. The other case was a
Bantu miner who had a peripheral tumour. No
service record was abtainable in this case. Only
one case of asbestosis has been reccived from the
Pictersburg area. Al af thesc men were actually
employed on the mines at the time of death, the
majority having had a relatively short service. Our
findings suggest that mesothelioma occurs 20 to 40
years or more after exposure to dust. Until com-
paratively recently the mining in the Transvaal
has been on a small scale, and there were no settle-
ments in the vicinity of the mines.

The lungs of 20 asbsstos miners from the Cupe
Asbeastos Fisld have been examined, in whom no
muosothelioma was observed.  One autopsy specimen
consisting of three fragments of lung showed
a-buostosis and an adeno-carcinomu.  Radiologivat

catitres of asbiestasis have baen observad in many
mazes from this region, without any suayzation of

T e
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Tabte 3 ' the
:
DIFFUSE PLECRAL MESOTHELIOMA: ASSOCIATION WITH ASBISTOS P
v T ——
m i @ 4] t UENUNEN I m , ™ Q] an . e
e | Sun,
Year Age | Boraou * - ] Histological;  f0, -
CaseNo. | of ; Race Sex l Asbesins ¢ Asbssios Exposure Necropsy End:me of ! h:u:f . .
| Bink Du;nom : Fields | : Bnop; Asbeuosis | Symstee. -
[ ’ Xin moac_.' g—
1 1 1920 36 B | M + Other history unkrown l.nnl same to the Wit~ (o3
; i watersrand at the age of 23 - + + g |
2 21913 | x42 MXD M + | Mincd asbestos from 1930-33; left area at the B
| H ; i ageof 27 - +* . -~ 2 1
3 P 1902 53 , B | F l € ’ Lived"vhole life in a focation near an asbestos N
I H me + - - 1
4 | 1896 8 | w F t ES i Lived on asbesios Felds until the age of s: ! ' G
! i ! worked in asbestos warehause 1916-20 - - - ] G
5 1928 3l B M - Spent all his worki~3 life in the vicinity of mines - +* - n H
6 1993 {8 W i F © & | Lived all her Ife in the wicinity of mires - f ~ ~ 15 H
1 1920 i 36 LW 3 4 i e Lived all hislite 1 the vicinity of mines; worked { |
) : ' ! as a miner ' - - + % 4]
3 1894 63 MXD F + { From the age of 24 lived in 3 village serving local | t ' H
} ; i mines: often sisited mines; watched codbbing f H
. . : outside houses - ) - - s,
9 t 1908 52 “MXD M ! - { Whole Life spent near mines, digging wells - . -~ - 3 l "
10 . 19509 49 w M <+ . Lived at the mine from age 7-17 years: played ' K
: i on dumips and 1a mine as a boy: returncd to § : ! K
| | | | assist from age 21-25 { = ) - (S
1" ¢ 1898 l 60 MXD M * © Whole lifc speat nzar mines: miner 1931-31 ) + t + -r ’ 1, L
12 1910 45 B M - Lived near mines until the age of 17; miner 1927 ¢ + i + Sullal. \.‘
13 L1903 30 W F -~ Lived near miae untl the age of 21, played with L
. fibre as a child l + | - - ., -
14 ;1918 40 B 00M - . Whole iife spent near mines; miner 19)8-41; ,
! ! ' ¢ ; played on dumps lS achild [ <+ i + -~ 9
s 1916 ! 42 W F - ! Daughter of Case 22: Lived at mine until age of ' [ t
] ! 20: went to school nrar cobbing sheds - f - - Stillali-
16 1896 60 w M + Wer9ul to schoof near mines; transported ashestos [ !
: 191416 - - o 2
17 191 43 MXD F - Lived on m13r wagon route till age of 15: | i .'
several suhsequant visiis ' = 1 - - ) 3
8 1920 bt 3 hed - Whoie life in ths vicinity of the mues; mioer !
194%.<8 .- + - .o
19 1922 37 MXD W - Famuiy lived at mine; muns=r {9:8-iv:% - - i - . Sollae-
20 196 3 Wy F - Spent whole life n vill2gz 9n wagon roue to ; - -~
Kimberlcy . - . - . - )
2t 1912 4“3 W M - Lived in the viciniy of mincs unal the age of 16; . . 4
often on Jumps as 3 cbild . - - H - 16
n 1339 63 W M Whale Life 1n the wiiinity of the mines: miace
1910322, and 1943.52 - - - 2
23 1593 \ 63 W F - Lived sn the vicinity ot the munes uatil the age ; | s
! : [ -~ - - }
24 B s w M ! - i Lived in the vicinity of a mull from the age of 1-7; ! ) ! ‘
. 0 { played on the dun‘ps as a chidd i + ' - - 45
28 B3] | 50 w ¥ - ¢ Lived (n a mining area trom the age of 0o 18 | ! 1 }
| { | years; after {¥18 sgent whoie life 1n same v . . {
. \ town as Case 23 <~ - - i Swillale
26 1893 49 W M - Mined and transported asbestos from 1929.33 ! . L
I ' : as oversecr - h - - 13
7 1904 52 w . G - ' Bomn in Nocth West Cape; transported asbestos i
i : from 1920-24 o+ 0 - o, 15
23 1899 &0 w M Lived whol= tife on farm in mining area from - ! i X
. . the age of 121 transported asbestus 1916-21 . - . - - ! Sutlal-.
29 1913 | 4 'Y M —_ | Mainaining locomotive boilers {93145 i - f - - ! 7
30 1909 50 W M - | Maintaining steam pipes in explosive factories : !
i ! ! ! 1930-40 ' + - + | Sulial.s,
n ¢ 1913 ) w M ' o ' Worksd as fiter on railways, maintaining
{ i focomative boilers, dates unknown ‘ + ) - - [
32 1 oz ;e WM - Making abesios blunthais for the Air Force :
| ; . ‘ 1939-45 l = ; - - b
13 tO18%0 ) 19 w O F - " No history of exposure to asbestos + ‘ - - } 1
KEYS: Colunn é— Column 6 Column 9— Cotumn 10 .
Racer W - While ~ = Born on asbestos felds + = Necropsy done + = Pasitive histologicalevidene!,
MXD = Mixed (Coloured) — = Not bom on asdtos — = Necropsy no¢ dane of asbuostosis '
B w Baatyu Relds * = Oaly smdl frugmeats of — = Nbo lung tissue submitted
parietal pleura submitted at 0 = Small lrapmenty of [ .

0 « Unknown
tissue, but a0 evidense
i

asbestosis H

autopsy for hustological

examination
of individual susceptibility must also be con-
sidered.
We wish to record the great assistunce that we hasve

tumour formation. However, plzural involvemnent
has been a common finding in these cases (Hurwitz,
1959). It is possible that there has not been a

suflicicnt lapse of time after ewposure for tumour
Further,

the factor

developinent in these cases.

receired tn this iavestigation from the medical prac-
titioners of the Griqueland West District and the
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