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DIFFUSE PLEURAL MESOTHELIOMA AND
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Depariment of Tharacic Surgery, University of the Witwatersrand and Johanneshurg General Hospital

(RECIIVED $OR PUBLICATION APRIL 24, 1960)

Primary malignant tumours of the pleura are uncommon. Thiny-three cases (22 males.
11 females, ages 31 to 65) of diffuse pleural mesothelioma are described: all but one have 3
probable exposure to crocidolite asbestos (Cape blue). In a majority this exposure was in the
Asbestos Rills which lic to the west of Kimberley in the north west of Cape Province. The tumour

is rarely seen elsewhere in South Africa.

3 Mesothelioma of the pleura is regarded as an
uncommon tumour. In the last four years we have
’ sezn 33 histologically proven cases; 28 of these had
- some association with the Cape asbestos field and
- four cases had been exposed to asbestos in industry.
The tumour is rarely encountered elsewhere in
’ South Africa. During the past five years, with the
T exception of the present series, no neoplasm of this
nature has been diagnosed amongst 10,000 Iungs
’ examined at the Pneumoconiosis Bureay in
. . Johannesburg, or in the Pathology Department of
the South African Institute for Medical Research.
Higginson and Oettle {1957) did not observe a single
case in their survey of malignant tumours occurring
. in the Bantu and Cape Coloured population of

: Johznnesburg and the North Eastern Transvaal,
. ) Our first necropsy specimen of pleural meso-
: thelioma with asbestosis was examined at the
Pneumoconiosis Research Unit in February, 1956
(Case 1). During the early months of that year,
. one of us (C.A.S.) in the Northern Care, treated six
. patients with gross pleural thickening. Pleural
" ; biopsies from two of them showed the features of
mesothelioma, In the ensuing two years, eight
further cuses were found from this region and five
from clsewhere in the Union. During this period
. C.A.S. had become perturbed at the number of
' these unusual tumours occurring amongst his
patients, and stimulated an investigation. At this
e stage ther; were two reasons to suggest that asbestos
[ might be :.mpl:ated. Fim. asbestos was found in
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the Jungs of the first case (Case 1), and secondly, *
10 of the cases came from 2 hospital to which
suspected cases of tuberculosis were referred from a
large asbesios mining area. This hypothesis could
not be supported at once from the original histories -1,
obtained from the patients, for they included house. :
wives, domestic servants, cattie herders, farmers, a
water bailiff, an insurance agent, and an accountzmt,
none of whom were working on the asbestos mines
at the time., We therefore underiook a detailed °
investigation of their past occupation and place of -
residence, and the association with asbgstos exs .
posure was discovered. The cases are summarized
in Table 3, Previous biopsy specimens were re.
examined, and new cases diagnosed. including
ashestos miners. In only one case do the relatives
deny that the patient either visited the asbestos
mines or was exposed to ashestos.

This is a preliminary publication and the problem
is being intensively m\esngated

The Asbestos Ares of the North-West 093

According to Hall (1930) asbestos was discovered
by Lichenstein near Prieska during his travels be. -
tweer {803 and 1806, Since then it has been .~
established that the asbestos deposits extend from ~o
20 miles south of Prieska, northwasds through the -7
western part of the magisterial district of Hay, to %
the eastern portion of the magisterial district of “:f
Postmasburg and finally, to the western ares of the *-

PLAINTIFE’S
EXHIBIT

10537.0




S —

- i ame .

P ¥G. 1. —~Map of G

DIFFUSE PLEURAL MESQTHELIOMA

261

& West ash felds.

district of Kuruman (Fig. ). 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
fess longitudinally between 22-30° and 23* E. The .
whole area is semi-arid, sparscly populated, and,
apart from mining, cattle ranching is the only
imporiant occupation. In the Kuruman area several
large tracts of Iand in or abutting on these mouotains
have been resened for the aboriginal inhabiuants
and here whites may only reside in the immediawe
vicinity of the mines, ' .

The type of asbesios miped throughout this area
is crocidolite, betier known as Cape Biue Asbestos,
‘The chemica) analysis of the fibre is given in Table 1.
Crocidolite is the fibrous form of ricbeckite and all
stages of transformation from & massive riebeckite

rock through lamellar riebeckite to asbestiform

crocidolite occur in this region. Magpetite is
frequently associated with the crocidolite (Vermaas,
1952). ; :

., Mining of ssbestos first began in the Prieska

. district in 1893 aod gradually spread norghw'ard

1n 1908 production had begun in the Kuruman dis-
trict. Between 1916 and 1918 a large number of
claims were takea up. This northward trend has
continued and in about 1950 mining staried at
Pomfret near the Bechuanaland border (Table 2).
Initially the ore was quarricd in numerous small
open cast workings. This was followed gradually

Tanrx 1

CHEMICAL ANALYSES OF CROCIDOLITE AND AMOSITE
(from Vermaas, 1952).

i Crocidolite M Amasice
310, f 51454 T, 494
Al 0120 : 43
Fe,0, 1364 : 413
F 1939 3563
Mgd 137 . &37
Cs0 019 052
N0 6907 002
XA 004 | 930
. Ha- 031 " 007 .
©UHQ+ 238 .
Mob - ! 041
F .. - i 201
Towd -~ | 30073 { 10046
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POPULATION OF THE MAGISTERIAL DISTRICTS IN WHICH THE ASSESTOS FIELDS ARE SITUATED
tishen from Union Cansun 1921, and 1951)
: Papulation 1921 { Populstion 193) )
Disirict - i , > c
{ Whites Non-whites | Tosst { Whies Non-whites Toul -
ryn 3400 N “a»n £.309 i 3361 : £0.947 t 2,
Koruman f a3 o e Al | a518 2w ]
o ! . el By o 0w KX 23
Postmasburg { Included in the Hay Districs | 489 1019 2500

by a type of shallow mining; inclined shafting be-
came more commort after 1930. .
Acco.ding to Frood (1915), the quarrying was a
family affair undertaken by the local inhahitants,
The men guarried the sock, 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 codb with 2
small hammer. As the market was selective, 2
rotary sieve was sometimes used 1o grade the fibre
* and eliminate the small particles of dust. After
grading, it was bagged and weighed, The asbestos
was then transporied by donkey wagon to the nearest
rail-head. Before the establishment of the railway

in this srea between 1923 and 1930, such a journey -

could last a5 long as 10 days. This transport was
generally undertaken by white youths (farmers’ sons)
under contract. The white inhabitants played very
little part in actual recavery of the fibre, being nearly

always employed in the role of minagers or over.-

seers, issuing stores and supervising the grading and
weighing of the fibres. Farming activiiies were and
are still carried out round the mines.

Since the 1939-194§ war, the dernand for crocido-
lite has enormously increased. ' The lucrative claims
have been bought by registered companies, others
have been abandoned. As decper and richer

_deposits have been found, vertical shafts are being
sunk. However, the mines with large shallow
deposits are still using the inclined shaft and tunnel,
and quarrying is still used by the few remaining
smaller producers. With the building of more mills,
hand cobbding has diminished. In 191§ the first
crushing mill was established at Koegas in the south.
This was followed by a large mill at Kuruman
{operated Detween 1926 and 1931) where it was
situated within 300 yards of the main street, close
to which cobbing was also done for a few years
a 927-1930). This was followed by 2 mill at Prieska
in 1930, which was completely rebuilt in 1957,

Gnquatown had a small mill in 1928. The practice -

taday is for one mill to serve several mms in the

{mmediate vicinity.
In the early days the manager and labourers lived
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today the non-white prefers to live as close a¢
possrble. and the children play on the dumps from
the mine and mill.

Case Histories
The following eight case histories jilusirate vagious,
aspects of the disesse and the different types of exposure
10 asbestos dust.

Case 1.—-B.P,, a Banty male, 36 years of age (dorp
1920), was & mine lsbourer, and was the first case.

diagnosed as 2 mesothelioma with evidenee of asbestosis, :.

He was bom in the Kuruman district bus it §s 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 for a further
1T years.

A radiograph takes at 2 mine hospital on August 18,
1958 showed a massive right-sided pleural ctfamcn.
and 3,000 ml. of fluid was withdrawn. He was admitted ¢
1o tbe Witwatersrand Native Labour

tion yielded 1,000 ml. of thick gelatinous pus *“which
could be pulled out in threads”. He was trested with
frequent aspirations and instilation of varidase but
withowt improvement, and he died on February 1S,
. 1956 {Martiny, 1938),

At autopsy the right thoracic cavity was otcupied by
a large gelatinous tumour which displaced the mediasti- _
num and compressed the Jeft Jung. The tumour had
infilirated the pericardium. The nghx lung was com-
pletely compressed by neoplastic tissue (Fig. 2) but the
right bronchial tree did not show any evidence of 2
primary bronchogenic carcinoma. H:stologxczl sections
of the pleural growth showed a papiliary mescthelioms
Fig. 3). There was evxdencz of asbestosis in doth
hm:s (Fig. 4).

o - Case 4.~K.H., a white female, 56 years of age {born
1898), was 2 socral worker, who could ooly have had a .

short exposure 1o asbestosa a child and probably a |

further slight exposure as a young woman. She may

have paid sceveral short visits to the mines with her .-‘j

husband st a Jater period.
She was born in Griquatown where she Iived untl -
she was S years of age. Her family then moved to
Kimberley where from 1916 to 1922 she worked as & -
clerk in an ashestos warehouse. Her husband owned an ;
,a.shestos mine from 193349‘0 Lo
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Bosp:ul on August 24, 1955, and two days Iater aspirs. -
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Fi6. 2—=Right lung of Case | shawing & fumour compretsing the
luag substance. . -

0. 3.~Cellular structure of tumour of Case 1. » 40 Haemasonytin
sad sosin,

)G, 4.=Sections of jung from Case § showing s:besios bodies.
¥ 40 Haematorylin and eosin.
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Fit. 9.~=Righi Jung of Cam 4.

She was referred to the West End Hospiul, Kimberley,
on July 19, 1984, because of dyspooea and right chest
discomfort of acute onset. The chest radiograph
showed a loculated pleural effusion at the right base.
Strawcoloured fluid was aspirated, which on examina-
tion was found o be negative for M. tuberculosis but
conwained mesothelial cells arranged in acini. At
thoracoscapy in Johanneshburg on August 11, 1954
tumour nodules were seen on the paricwal pleurs. RHisto-
logical examination of the biopsy specimen showed a
mesothelioms. Dsep therapy and radic-active gold
instilation in September, 1955 caused initial regression of
both the pieural fluid and nodules but did not arrest the
progress of the disease. She received a further course of
x-r3y therapy without improvement aad died in
January, 1957. The liver was enlarged and nodular
before death but no necropsy was done. (Figs. S, 6, 7,
and 8 show the radiological development of the tumour
in this case))

Case 34.—S.S,, & Bantu male, 40 years of age (dorn
1918), was an asbestos miner. He was born in the
Kuruman district and as a child oftea played on the
asbestos dump near an asbestos mine.  He subsequently
worked with asbestos for several years, being employed
at an asbestos mine weighing fibre from 193841. In
1942 he worked on a Witwatersrand gold mine but

i

Fis. 10.—Hisiological secrions of
Hacmatozylin snd eotia,

reiurned to the Kuruman district in 1943 where he
worked as a farm labourer until his final iliness. .

Hewas admited to the West End Hospital on March 3,
1959. He had been well uniil July, 1958 when he
became aware of pains in the right side of his chest. 1a
addition he had a slightly productive cough and short-
ness of breath on excrtion. Chest radiograph oa
Masch 9, 1939 showed oblieration of the right lung
field. Asbestos bodies were found in the sputum.
Needle biopsy showed histological features consisient
with & mesothelioma.

Avutorsy.~—~The right chest was occupied by 2 huge
whitish tamour which infiltzated the mediastinum,
extending through the diaphragm ooto the superior
surface of the liver. A straw-coloured effusion was
present in the Jeft pleural sac buy the left Jung was not
affected. The mediasiinal, cervical, apd para-aortic
abdominal lymph glands to the levet of the senal aneries
were infiltrated with tumour.

1o the right Jung it was found that the tumour mass

bad infltrated along the interlobar fissures. The lobes
_of the Jung were compressed ioto three small segments --
(Fig. 9). On histological section a papillary type of

pleural mesotheljoma was seen (Fig. 10) which had

- infilirated into the lung parenchyma in some areas, -
There was marked lymphatic spread throughowt the
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) Jurig substiance.  Numerous ashesios bodies were present  haemontysis.  He was Teferred 1o the Johannesbury . b
. in the air spaces and occasional bodies and fibres were  General Mospital for imvestigation. ~Fhe chest radio. -

seen in the intersmitial tissue. The jung itsell was graph showed gross pleural thickening with 2 bagy

markedly atclectstic. Evidence of asbestosis was  plevral effusion on the Jeft side. He was admitied o-="

observed in the left lung. . hospital and on June §0, 1957 2 thoracoscopic pleusal

) biopsy was takén. This showed the features of 3 meson

®  Case 15.—8SS.V. a white female, 42 years of sge thelioma. On June 24, 1957 an anempt at decortication

{born 1916), is a housewife, who lived on a minc near  was made. The left upper lobe was stripped £asily b

- Johannesburg and was (reated for tuberculous pleurisy the grossly thickened pleura was s0 adherent to the

for six months, It was only afier the histological Jower lobe that the sttempt was abandoned.  Sections of
diagnosis of a mesothelioma had been made that her  the pleurs confirmed the diapnosis of mesothelioma, ~

previous history was ohtained. In addition, it was' He died on December 13, 1952,

subscquently learnt that her father {Case 22) had been .

borr: on the asbestos field and had a long mining history. Case J6.—AN.V,, 3 white male, 50 vears of age (bom

. The patient was bomn in the Griquatown district and  J906), was 3 farmer, who was born at Griquatown and
= - went to school at Kuruman., She spent most of her went 1o 3 villape schoo! near an asbhestos mine. From
: youth in the ssbestos belt. She has lived near Johannese  1914-16 he transported asbestos in donkey waggons from
burg for 20 years. . Hay to Pricska.  During these journeys he often slept on
In March, 1958 this patient developed right chest pain  asbestos bags. In 1914 he worked in an asbestos mine

and rapidly increasing shortness of bresth. She was  for 3 momh. .

L - sdmitted ta hospital and 2.500 ml. of slightly blood- The patient became ill in December, 1955 with vagus
stained flrid was removed from the right chest. A substermal pain and dvspnocs. A leltesided pleurat
thoracoscopic examination was carried out on July 27, cffusion was disgnosed and he was referred to Mr. 3. XK.

. when a2 small biopsy was taken bt this consisted of Bremmer in Pretoria. There was no evidence of malig-
- fibrous tissue. Bronchoscopy was normal and no  nancy in bronchis! and scalene biopsies. Some apics)
- neoplastic cells were observed in the bronchial washings.  pleural thickening and s dence homogeneous opacity at:.. ..
M. nbereviosis was not cultured from numerous speci-  the base of the Jeft Jung was seen in the radiograph on -
mens of sputa, pleural fluid nor from the bronchial  August 3, 1956. Thoracotomy (Mr. Bremmet) in
washings. She was admitted to 3 Johannesburg nursing  February, 1957 revealed 2 thickened nodular plevra =
home on Qctober 16, 1958, with a larpe mass on the left diaphragm. A mesothelioma

Radiographs then showed massive thickening of the  was seen on histological section. : .

right pleura u ith fluid in the right chest. At thoracotomy In April, 1959 he was examined by Mr. ). D. Visser in
{Mr. Dennis Fuller) the parietal pleurs was 2 cm, thick, Kimberley who found small nodules in the subcutancous -,
“hard as rock™ and stripped with great difficulty from the  tissue over the neck and chest. A farge firm mass was e
chest wall. The visceral peel stripped {airly easily from  found in the thoracotomy wound and a mass was present

: the upper lobe but separation becsme more difficult over  in the left hypochondsiim.  There was generalized

e the lower lobe where the peel was thicker, During the lymphadenopathy and numerous nodules were presenmt
decortication 8 necrotic mass was found in the parene  onthe tongue. Chest radiogrsphs showed the Jeft pleural *
. chyma of the left lower lobe. At the base, confluent with  cavity to be obliterated. Me wus oneof the few cases to
R ) the diaphragm and perhaps the medisstinum, was a hard  develop widespread metastases.

: craggy mass which could not be removed. Mistological A bdiopsy of one of the subdcutaneous chess nodules
sections of the specimen revesled an adencid form of showed a similar appearance 1o those seen in the origingl
tubular mesothelioma, Subsequently three specimens  specimen from the plevra.  The patiens died on May 22,
of sputum were examined for ssbestos bodies but none 1959,  No necropsy wag performed. ’

P TL VIR

were found. .
The patient is still alive (April, 1960}, but her condition ® Case 24.—D.G.. & white male, 32 years of age (bom
is deteriorating. 1922}, by profession an accountant, was bom in England

t . but came 10 South Africs as an infant. He spent his
! . Case 22.~D.A.B., a white male, 68 vears of age, and 2 early childhood in Kurwman and ieft at the age of 7. He
farmer. was the father of the previous patient. Although  jater qualificd as a churtered accountant in Kimberley,
a disgnotis of pleurz! mesothelioma was made in  In 1944, at the age of 22, he had been discharged medically
January, 1957 it was not until July, 1959 that details of unfit from the army because of & left pleural effusion,
' his exposure fo asbestos was obtained. Neither thea nor on many equent occasions were
E He was born in Griguatown and went to school there.  acid-fast bacilli found, eixbermumm or pleural fluid. *
He worked in Kuruman, Postmasburg and Griquatown  His only subsequent comact with ashestos was the
until the age of 6. Between 1918 and 1932 he worked  auditing of the books of an amosite. mine in the .
as an ashestos miner underground and was mostly in Transvaal. =
charge of blasting. Between 1932 and 1944 he farmed in In September, 1953 he complained of left.sided cbest _ -
the district but seturmed to asbestos mining from 1945  pains and shortness of breath. A radiograph of the chest -
10 1952, showed flattening of the diaphragm on the left side with <,
.+ -In January, 1937 the patient consulted his doctor be.  obliteration of the costopheenic angle and thickening of =
cause of lefi-sided chest pain with cough and slight  the oblique fissure. He was seen on numerous oceasions ¥ -
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FiG. 11.~On Sepuamber 13, 1956, .-
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o FiG. 120n Auguss 23, 1937,

« v~ Faok 11 1nd 12.~Radiographs shon ing eevviopment of tumour in Case 24.

st e ...

from 1953 to 1957, A madiograph taken eatly in 1956
showed the development of a left superior mediastingt
shadow which enlarged progressively (Fig. 11) and later
the de clopment of diffuse nodulur plcural thickening
on the lefi. During 1957 similar but less marked changes
develaped on the right side (Fig. 12). He consented to
biopsy in June, 1957, and, at operation, a diffuse plewral
malignancy was present.

Scctions of the parictal pleura only were ternaved and
the histological appearances were those of & mMeso-
thelioma. He died on Ociober 6, 1957, A necropsy was
not performed:—

Case 30.—0.F., a white ma), 50 years of age (born
1909), is a siorekeeper, with a history of industrial
exposure. He has never boen necar the Cape Asbestos
Ficlds.

He wes born in South West Africa and lived there until
the age of 21, From the age of 21 10 26 he worked ina
factory in ihe Capz 83 2 boiler-muker and fitter. He
volunteered 1he infarmation that he bad worked con-
tinususly with asbestos, lagging pipes and boilerd. He
remarked that the removal of asbestos lagging from old
pipes created a very dusty aumosphere and that he would
cough s Iot at such work. Between 26 and 32 years of
age he worked in a factory in Johannesburg in a similar
cpacity but was nnt exposed to such heavy dust con-
centrations.  For the past 20 years he had not been in
comact with asbestos, Enquiries were made from the
factory in the Cape 35 10 the nature of the asbestos used
3 b :

snd ihese have revealed that during the relevant periods
Cape crocidolite was exclusively in use.

He was first seen on March 14, 1959 complaining of
cough, pais in the right chest and recent onset of breath-
lessness. . Three pints of fAuid had been aspirated from
the pleura and cyiological examination showed the
presence of malignant eells, The radiograph showed
marked pleural thickening and hydro-pneumothorax.
On March 17, 1959, a thoracoscopy was done. The
pleura felt thickenzd and the Jung was collapsed and
immobile. Several biopsies were taken. These showed
the presence of 3 mesothelioma. The underlying Jung
showed the presence of asbesiosis. He was treuted with
nittopen mustard intra-pleurally and his condition
temporarily improved. When last examined he com-
plained of increased breathlessness.

Discussion -

In 1924 Robenison denied the existence of
primary malignant tumours of the pleura and con-
sidered them t0 be secondary in origin.  Since then,
on the one hand, Willis (1948, 1953) and Smart and
Hinson (1957) have supported Robertson’s views,
while on the other hand, primary neoplasms of this
nature have been described by many authors in
recent years. These include Tobiassen (1955) in
Sweden, Belioni and Bovo (1957) in Italy, Godwin
{1957) in the United States, and McCaughey (1958)
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i Retam.  Lvidence in support of the mesathelial
origin of these tumours can he found in the tissue
A pupemitwemre o onget gl Veean (02 g -
Sane, Weiss, and Ganlt (19500

The variepated histological pattern of tumours.-
arising from the mesothelium of the pleura, was
remarked on by Klemperer and Rabin (1931). Such
a varistion fs appreciated when the multipoientiality
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 Miillcrian canal and the_germinal epithelivm
were derived from these cells. Keasbey (1947)
showed that in the embryo, the mesonephros,
metanephros. Wolffian body, genital ridge, and al!
dependent @irogenital structures are derived from
the mesothelium,

Campbell (1950) considered the presence of both
epithelial and mesenchymal eclements a major
diagmostic feature. In describing the histology of
11 of these tumours McCaughey (1958) demonstrated
that either the epithelial or the mesenchymal element
might predominate. He classified his cases into the
following four groups: Tumours of epithelial
character; tumours of mesenchymal type; tumours
of mixed type; and tumours of anaplastic type.

Using McCaughev's classification on our series
of tumours, the majority are, as in Campbell’s series,
of the mixed type. OFf the remainder, a few showed
the papillary tubular structure of the “tumours of
epithelial character™, and there were several of the
ansplastic type. One case had the appearances of 3
“tumour of mesenchymal type™ but even in this case
primitive tubular structures were seen,

Apart fror the original case all the histological
diagnoses were made on biopsy material. Three of
these biopsy findings were confirmed at necropsy.
In the remainder, we have hud to rely on clinical
and radiological examination to exclude other
primary sites of malignancy.

Foliowing the work of Meyer and Chaflee (1939,
1940), the possibility of demonstrating hyaluronic
acid in these tumours both chemically and histo-
chemically has been considered as a diagnostic aid.
Both these investigations are still in an early stage
(Harington, 19%9).

Preliminary results of the histochemical experi-
ments show that there is metachromatic substance
in both the stroma and glandular structures of the
tumours, This metachromasia can be reversed by
incubation with testicular hysluronidase. This
material stains strongly with Hale’s (1946) colloidal

‘iron method. The periodic acid Schiff technique
bas given variable reactions. These results are not
specific for hyaluronic acid but are strongly
suggestive of its presence. ’
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~1he amaount of metachromatic substance in thee }
tumenrs hae vared copciderablv. Thic we thie 4.
1o S T N M 3N g i N e Myt
appieciated the solubility of- hyaluronic acig ,,4 -
aqueous media and the majority of these tumoy,.
were fized in 109 formol-saline. Funher, Lisord -
(1953) states that the metachromasia of hyaluroni. § -
acid is optimal at & concentration of 1/10.000 anc§
gradually decreases at higher levels. When the big,
concentrations that Meyer and Chaflee (1939, 1549,
found in their tumours are considered. this variatior,
in metachromatic propertics seems 10 have teo-
partisily explained. 1In addition, with the pres:
differences in the histology of the various lesions. it
would be logicz! to expect certain tumours with &
marked adenoid appearance 1o secreie more tha
those with an essentially non-glandular strutture, .
Three of the five autopsies performed showec ). =
evidence of peritoneal metastases. In the other twe,
intra-thoracic spread was observed, in one caseto the §.%
other lung and chest wall, and in the second 10 the bio
mediastinal lymph glands and pericasdium. Biopsy ¢ -
evidence of metastases has been obtained in twp
cases, one from the omentum and the other from the |-
subcutaneous tissue of the chest wall: while a third}
patient developed an implantation nodulé in the
thoracotomy scar which showed a similar appearance
to that of the previous biopsy specimen. .
The first recorded case of carcinoma of the hu;
associsted with asbestos was described by Lynch
and Smith (1935). By 1955, according to Doll, ¢
total of 61 cases had been reported. Included i §-
these cases was one mesothelioma. Cartier (1950,§:
mentioned two cases of diffuse mesothelioma from«§:
Canadian chrysotile mine. - A funther three casht
were descrihed by van der Schoot (1958). Us.
fortunstely no indication is given in the literature f
regarding the type of asbestos to which the majority {°
of recorded cases of carcinoma were exposed.
However, discussion with management and medical §
officers of two of the factories, in which the mzjority
of the cases reported in Britain were employed.
sugpests that most of these workers were handling
chrysotile asbestos (Wagner, 1958). The possibility
thst some of these people may also have been
exposed to crocidofite dust cannot be excluded.
Attempts to produce tumours in experimenul
animals by exposing them to asbestos dust have been
made. Vorwald and Kurr (1938) were unsuccessful.
Lynch, Meclver, and Cain (1957) succeeded in pro-
ducing tumours in mice, but lung neoplasms in his
control znimals were far too numerous for the
results to be considered significant. On the otbet
hand Schmihl (1958) working in Druckrey's
laboratory has been able to produce sarcomas i
rats.  This has occurred after subcutaneous and
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intraperitoneal inoculstion of both asbestos fibres
and dust. Hc states that ““mineral asbesios”™ was
used but does not name the variety,

In our series of mesotheliomata, histological
evidence of asbesiosis 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, It was only in the four cases that came to
nectopsy that large sections of the lung tissue were
available for examination. In ail 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 Jaminae
in these specimens, might have been significant in
the pathogenesis of the tutmours. However, it is
morc 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 observed.

Pleural fibrosis has been 8 common finding in
cases of asbesiosis and in some cases large pleural
pluques measuring up 10 1'0 em. in thickness have
been seen. These plaques, which were first described
by Gloyne (1933}, have been observed following
exposure 1o both amosite and crocidolite ssbestos
dusis. In these cases of benign pleural thickening
no evidence of siromal metachromasia has been
observed.

" In all the histological sections of pleura examined

in the cases of these mesotheliomas and in more
than 100 cases of asbestasis, no asbesios bodies,
fragments of fibres, or dust have been observed
bevond the pleural clastic laminae.

Three patients from the Kuruman district, with
clinical and radiological features consistent with

.hose of diffuse pleural mesothelioma had markedly

abnormal cells in the pleural fiuid. These cells
showed no spectﬁc features so distinguish them from
cells originating’ in secondary malignant pleural
deposits nor from the grossly stypical cells some-
times seen in non-malignant pleural efflusions. 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 asbestos exposure is not conclusive.
As previously stated, only in eight of the 33 cases has
evidence of asbmos been demonstrated.  Of these,
six had a definite mining history and one had been
exposed to asbestos while lagging steam pipes. The
other case was borh in the Kuruman district snd
nothing else is known of him, until his arrival at a
Witwatersrand gold-mine at the age of 23, In the

" termaining 25 cases we can only present circume
stantial evidesce of exposure to asbestos dust
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{Table 3). Eighicen of these 2§ cases were bom in
the vicinity of the mines and iwo arrived in the
district as infants. Of-these 18 people- 11 admit
definite childhood exposuré to the dust and two
others were exposed industrially in Jater life. In__
addition two patients with childhood exposure later
worked in thé asbestos mines. Three cases arrived
in the region at-an older age but were employed either
on the mines or in trunsporting 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 indusirial cases sre significant. Two
of the patients were lagging locomotive boilers and
one was lagging steam pipes. A man, who was an
upholsterer by trade, was employed in making
fire-proof clothing from 1939-1945. As far as can
be ascertained these people were never in the
Grigqualand disteict. These findings tend 1o add
suppon to asbesios being the common factor in the
development of these tumours, and 1o counter the
suggestion that there may be some other environ-
mental cause in the region of Griqualand West.

1f asbestos dust is a factor in the occurrence of
these tumours, similar cases might have been ex-
pected from. the neighbourhood of the Transvast
asbestos mines in the Pictersbusg and Lydenburg

disiricts, where crocidolite and amosite asbesios is—-

mined. According 10 Vermaas (1952), crocidolite
and amosite occur in the same seams in the Picters~
burg district. As can be sden from Table §, amosite
is similar in composition to crocidolite. In the past
four years the hangs of 24 cases of asbestosis from
the Lydenburg district have been examined. In
this material two cases of adenc-carcinoma have
been observed. The one was in a white minet with
19 years® service, who had an adeno-carcinoma
arising from a bronchus. The other case was a
Bantu miner who had a peripheral tumour. No
service record was obtainabdle in this case. Oniy
one case of ssbesiosis has been received from the
Pictersburg area. All of these men were actually
employed on the mines at the time of death, the
majority having had a relatively short service. Qut .
findings suggest that mesothelioma occurs 20 to 40
years or more after exposure 10 dust. Until com-~
paratively recently the mining in the Transvaal
has. been on a small scale, and there were no seitie-
ments in the vicinity of the mines.

The lungs of 20 asbestos miners from the Cape
Asbestos Field have been examined, in whom no
mesothelioma was observed. One autopsy specimen
consisting of three fragments of Jung showed
asbestosis and an adeno-carcinoma. Radiological
features of asbestosis have been observed in many

miners from this region, without any suggestion of
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DIFFUSE PLEURAL MESOTHELIOMA: ASSOCIATION WITH ASBESTOS
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tumour formation. However, pleurai involvement of individual suscepnbxhty must also be oon- u
has been & common £nding in these cases (Hurwitz, sidered. .

1959). It is possible that there has not been & - we wish to record the great assisiance that we have
sufficient lapse of time after exposure for tumour  received in this investigation from the medical prac.
development in these cases. = Further, the !’acto: titioness of the Gnquxiand West District and lhc‘ ¥
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The July (1960} issue contains the following papers:—
Decompression Sickness during Construction of the Dartford Tunnel. By F. Campbell Golding, P. Griffiths,
' H. V. Hempleman, W. D. M. Paton, and D. N, Walder.

A Comparison of the “ High-altitude ** and ** High-pressure ** Syndromes of Decompression Sickness. By
M. de G. Gribble.

Pbosgene Poisvning Caused by the Use of Chemical Paint Removers Containing Methyiene Chloride in
Ili-ventilated Rooms Heated by Keroscne Stoves. By W. B. Gerritsen and C. H. Buschmann.

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

Aerosol Inhalation of CaNa,;E.D.T-A. (Mosatil} by Workers Constantly Exposed to Lead Poisoning. By
L. Petrovié, M. Stankovié, M. Savidevié, and D. Poleti.

+ © . A Biochemical Study of the Urinary Protein of Men Esposed to Metallic Mercury, By J. C. Smith and
o Agnes R. Wells. .

A Simplificd Method for the Estimation of Nickel in Urine. By J. Gwynne Morgan.

* Clinical, Bronchographic, Radiological, and Physiological Observations in Ten Cases of Asbestosis. By
G. L. Leathart.

The Measurement of Occupationsl Mortality. F. D. K. Liddell.

Observations on the Occupational Life History of the Coal Face Worker at Two Collieries, By 0. P. Edmonds
and D. S. Kerr,

The Assessment of Electrogncephalographic Changes and Memory Disturbances in Acute Intoxications with
industrial Poisons, By B. Chalupa, J. Synkovd, and M. Sevik.

Book Reviews. ’
. A number of copies are still available and may be obtained from the Publishing Manager, British

Medical Association, Tavistock Square, W.C.1, price 17s. 6.
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