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DIFFUSE PLEURAL MESOTHELIOMA AND
ASBESTOS EXPOSURE IN THE
NORTH WESTERN CAPE PROVINCE

J. C. WAGNER,
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OECEIVED FOR PLBLICATION apgiE 24 9oy

Primary malignant tumours of the pleura are uacommon.

Thirty-three cases 122 males,

[t females, ages 31 1o 68) of dilfuse pleurdl mesothelioma are descrnibed; alf but one have a

probable exposure to crocidolite asbestos {Cape bluc).
Asbestos Hills which lie to the west of Kimberley in the north west of Cape Pros e,

15 rarety seen elsewhere in South Alrica.

Mesothelioma of the pleura is segurded us an
uncommon tuwmour,
seen 33 histologically proven cases: 28 ol these had
some association with the Cape asbesios neld and
fuur cases had been exposed 10 usbestos 1 ndustry.

The tumour is rarely encountered elsewhere in
South Africa. During the past five years, with the
exception of the present serics, no neoplistin of this
nature has been diagnosed amonust 10,000 funys
exarmined at  the Pneumovoniosis  Burcau  in

Johannesburg, or in the Pathology Depuriment of

the South African Institute for Medical Research.
Higeinson and Oettle (1957) did not obsernve u single
case in their survey of malignant tumours aecurnng
in the Bantu und Cape Coloured population of
Johannesburg and the North Eastern Transsvaal.
Our first necropsy specimen uf pleuril meso-
thelioma  with asbestosis was examined at the
Pneumoconiosis Research Unit in February, 193¢
tCuse 1). During the early months of that yeur,
one of us 1C.AS.) in the Northern Cape. Trvated six
patients with gross pleural thickening.  Pleural
biopsies from two of them shuwed the teatures of
mesotheliomu.  In the ensuing twe sears. eight
turther cases were found from this region aud e
from elsewhere in the Union.  Duning s peniod
C.AS. had become perturbed wi (oe aumoer of
these  unusual  tumours  occucring  amonyst b
putients. and stimulated an investigation. AU this
stae there were two reasons to surpest tha Lsbestos
nueght be imphicated.  First, asbestos was toand an

In the List four years v o have

Ina nugerity this oxpeosare wis 10 the
The tumour

the lungs of the tiest case (Case 11, and seeoadly,
10 of the cases came from u hospital o which
suspected cases of tuberculosis were reterred from a
Lirge asbestos mibng area. This hypuothesis could
not be supported at once trom the original histories
obtained frony the patients, fur they included house-
wires, domestic seevants, catle hesders. tarmers, a
wader bailitf, anansurance agent. and an accountant,
noae of whum were wosking un the asbestos nines
at the tme. We therefore undertoos o Jetatled
iy estigation ot their past occupation and place of
residence, and the association with asbestos ex-
posure was discavercd.  The cases are sununariced
in Table 3. Previous biopsy specimiens were re-
examined, and  vaw cases  dagnosed, including
asbestos miiners.  In only one ¢use do the relatives
deny that the patient cither visited the asbestos
My Or Was evposed 10 asbesog,

This is a prehiminary publicanion and the prablem
15 betne intensinely investigated.

The Ashestos Atea of the North-West Cape

Accurding tu HEal v i) astaatos was diseorered
by Lachiensiemn near Prieska Jacing his trasvels be-
taeen IN03 and ISP Sitoee then i has been
ostLbished thin e asbestos deposits extend from
20 mkes south of Priesha, oottteaards through the
WA POLe ol the anagsterie asdnige ot Hay, 10
e st pration ob the me gsteral distict of
Postmiasbie ol bnally 10 10e sesiern wrea ol the
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Jntant, <
- mines } disteict of Kuruman (Fig. 1). These deposits accur tn 1908 production had begun in the Kuruman dis-
etailed ! in the slopes of a range of hills covering an area of  trivl,  Bemween 1916 and 1918 a large number of
lace of approximately £,000 square miles. Known us the  claims were taken up. Fhis northward trend has
0s €x- “Asbestos Mountains™, these hills extend more of continued and in about 1930 mining started at
1anzed less longitudinally between 22-30° and 23 E. The  Pomifret near the Bechuunaland border i Table 2).
ere fe- whaole area is semi-arid, sparsely popuiated, and, tnitially the ore was guarried in numerous small
:luding apart from mining, cattle ranching is the only open cast workings. This was followed gradualiy
:];;V“ ‘ important occupation. In the Kuruman ared sevcfal
>Destos ‘l large tracts of land in or abutting on these mountains Vst |
have been reserved for the aboriginal iAhabitunls  C(HedICAL ANALYSES OF CROCIDOLITE AND AaMOSITE
- H N H { v b
oblem ' and here whites may only reside in the immediate Weow Y ermass, 1982)
! vicinity of the mines. Crovadotne RYROIIT
; The type of asbestos mined throughout hts .m.s LT TR T T ---“-;q'",{-*—-'- -
‘ape . is crocidolite, better known as Cape Blue Asbestos. Ao N 94
. . N R . e T €Uy ‘.
overed The chemical analysis of the fibre is wivenn Tuble L. oo N 3)4 3 §;
R . My 131
“Is be- .'. Crocidolite is the hbrpus form of riebeckile .ll\\.i "‘IE e 1 3’5
N be stages of transformation from a massne ricbeckite Naw 007 w2
) fr:)cn l rock through lamellar riebeckite to asbestifurm ha 034 937
m ) = " . ) . e i T pE Ty
eh the : crocidohte occur in this region. MJS‘}LUE 1 o _ s
’ frequently associated with the crocidolite {VermiLis. pe ool
A UL 1) " ,
e — ' Mining of asbestos first besan un the Pricsha Vern L 31 ' HPTRTS
(' | district in 1893 and gradually spread nortiwards.
*
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. Tamr 2
POPULATION OF THE MAGISIERINL DISIRICTS (N Wiite il 1HE ASHES TG E1ETDs AKE S UATED
Teahen ram Lunem Cenaus 1921, and L5500
Population 1921 Pupulation 195t
Bastrict —— —— . e o —_— .. . et o = ——
T Whites Nan-whites Totat Whies Non-ainies Tl
Priesh [ e Taane T T T ke ’ $7 T
KSruntan 4713 16 Aoy 24t . EW IR i 23,597
Hay 4,499 8414 1130 2787 12,348
Posunasburg lonluded mothe Hay Do 187 25906

by a type of shallow mining: inclined shafting be-
cume more common after 1930, ’

According to Frood (19135), the guirrying was a

family affair undertaken by the local inhabutants.
The men quarried the rock, which was soried and
then hand cobbed by the women and children.
Hund cobbing consists of separating the Bbre from
the banded ironstone by striking the rock cob with a
small hammer.  As the market was selective, a
rotary sieve was sometimes used to grade the fibre
and eliminate the small particles of dust.  Afler
grading, it was bagyed and weighed. The usbestos
wus then transported by donkey wagon 1o the neurest
rail-head.  Before the establishment of the railway
in this arew between 1923 and 1930, such a jonrney
could last as long us 10 days. This transport wis
generally undertaken by white youths tfarmers” sons)
under contract.  The white inhabitunts played very
little purt in actual recovery of the tibre, being nearly
always employed in the role of managers or uver-
seers, issuing stores and supervising the grading and
weighing of the tibres, Furming activinies were and
are stili carried out round the mines.

Since the 1939-1945 wur, the demand for crocnio-
lite has enormously increased. The fucrative chams
have been bought by registered wompanies, others
have been abandoned. As deeper and rnicher
deposits have been found, vertical shafts are being
sunk.  However, the nunes with lurge shallow
deposits are still using the inclined shatt and wanel,
and quarrying is sull used by the few remaining
smalier producers.  With the buiiding of more milis,
hand cobbing has diminished. In 1415 the first
crushing mill was estabhished 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 yurds of the maiin strect, close

- W which cobbing was also done for a tew yeurs

192719303, This was followed by a mill ur Priesk.
in 1930, which was completely rebudt in 1457,
Griquatown had a small mill in 1928, The pructice
wduy 3 for one mill to serve serveral mines in the
immediate vicinety,

[n the early duvs the manager and lubourers lived
within a few yards of thewr place of work, und even

toduy the non-white prefers o fine uy close as
pussible. and the children play on the dumps from
the mine and mil.

Case tHistorics
The following cicht cuse histores rilustrite various
Aspects of the disease and the diderent types of vLpusure
(0 sbestos dust.

Case 1.- BP0 Bava male, 34 yeudfs 0 uge (born
1920), was o mmne lubourer, and was the nest case
dignosed a3 i mesothetionn wath @vadence of asbestosis.
He was boen in the Ruewman disteier But it is not haown
whether he worked n the (Gsbesios mines.  He was
employed onthe Witnwaterseand gohl-nnes undergroumt
fue two yeuars and uc tie change rooms fo6 4 Further
L1 yenrs.

A rudiograph @ken ot 4nine hoapuai on August 18,
1955 showed o mas.ne rightesuded pleural ciiusion,
amd 3000 il o tud was withdrawn. e was admaticd
to the Witwuterstand  Nutive  Labouc  Association
Hospital on August 24, 1955, and twas duyy lages AXPInL-
ton yiehted 1.000 wl of tuck geliGnous pus “wlwh
could be pulicd out in thresds™. He was treated with
frequent aspiratiens aud instilladon o varedase bui
without unproveent, and he died on February 13,
1936 (Maruny, 1930).

AL uutopsy the aght oreic canity was occupicd by
a large gelutinous twmour which displaced the mediasti-
num and comipressed the fedt lung. The wmowr had
infittrated \he penicardium 1he et tung wis come
pletedy compressed by neoplastic tissue 1Fg. 2) but the
fight bronchial tree vid not show woy evigence of o
poimary bronchogone crcinon, fhstologicat sections
of the pleural growth showed y papillury mesothelioma
(Fig. 350 There was evidence of asbestosts o both
lungs (Fig. 3). ¢

Cuse 4o+ KL w0 whae feniale, $oyears of age Ibhorn
139%), was wosoctal warker, who could only hove had a
SOTE SNPOSUIE 10 &sheston s o Chihd and probubly a
taethee shight exposure s o ysung woman. She may
have pad seserad shan @ visiis o e nuaes wal hes
husband ae a fater perned.

She was bort i Grigudtonn

shete she ived wnul
S was 8 oveary o

dee o Her iy then moved
Kumbeitey whoete o 1916 10 (922 e wucked ay 2
Jerh can asbeston wardnouse, Her tusband owned an

A0S ton Bnee frroan Beiae sy
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FI1G 9.=Right lyng o Case 13, Freo 10 - Thstolawcal sections of tameerr hom Case 13 23
Phacmatony o ol e

()
.
i
! She was referred o the West Ead Hospital, Kimberley,  raimnad to the Kwaman Jistet e 1933 where he

on July 19, 1954, because of dysproca and right chest  worbed as a farm labourer andid tus lnal lness.
discomtort of acute onset.  The chest radiogruph He was adnuiied 1o the West Bt Hospitahon Ml X
showed i loculated pleural effusion at the right buse. 1959, He had been wedl unut July. 1938 whea he
' Strawscoloured Tuid was aspirated, which on examing-  becaine iware ot pains in the right side ot his chest. 1
uon was found 10 be negative for M. mbercadosis bur  wdodion he had a shightdy productine cough and short-

‘ contained mesothelral cells arranged in acini. At aess ol breath on exertion.  Chost madiographt on o,
s thoracoscopy in Johannesburg on August 11, 134 Bluch 9, 19y3% snoved ubliwration of the rieht lung R 4O
L tumour nodules were seen on the parictal pleura.  Histo-  ficld,  Asbestos bodies were Tound i the sputum. ~ 8 .
jogcal examination of the biocosy specimen showed & Necdie biopsy shoved hustological features consistent . 1 88
,  mesothelioma,  Deep therapy and radio-active gold  with o mesathchonid w u,’
B *imsullution in September, 1935 caused initial regression of ’ . o L: R
' ¢ both the pleural Ruid and nodules but did not arrest the AuToisy.=The Tight chest was owcupied by o g 2 ‘g
progress of the disease. She received a further course of whttish - tumour whichannltcted e mediastinain, L
) eatending through the Jduphragm vnto the supecior . 3

x-rav  therapy  without improvement and  died in
January, 1987, The liver was enlarged and nodular
< before death but no necropsy was done.  (Figs. S, 6, 7,

surface of the liver. A straw-coloured eflisiodr was
present in the et pleural siw but (he left lung was not
atfected. The muedisunal, ceenical, ana pacg-aoguge

RSk e

Y
.0

‘::‘fh:SS:ll?S:,)‘hL radiclogical deselopment af the wumour abdomimal tymph ylands 10 the fevel of the real arenes L. N
were indiltcated witls tumoue W o
Case 14.—8.5.. 4 Bantu male, 40 years of age tborn 1o the nght lunyg 1 was (Oand at the nanma itass + e
1918}, was an asbestos muncr.  He was born i the  had rinilrsted along the miertodar tfissures. The Tobes ¥ &'}
; Kuruman district and as o <hid often played on the  of the lung were compressed inta tiee simall segnient N
asbestos dump near an asbestos mine.  He subsequently tFig. Y1, On nototogeal section a papillaey type ol s

worked with asbestos for several vears, being employed pleurad mesatheloma was seen (g, 10) wiach had
G0 an asbestos mune weighing tibre from 1938-40 In hlirited mo the lag pacenchsma i sotie ascds
1922 he worked on o Witsatersrand gold nune pat There was ataitbed mplue spread throughaet the
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June substance,  Numerous asbestos bodies were present
in the air spaces and occasional bodies and fibrey were
seen in the nterstitial ussue,  The lung bsell was
markedly  atelectatic. Evidence ol usbestosis  was
observed in the feft fung.

Case 15.—SS.V., o white fumale, 32 years of g
tborn 1916), is a housewife, who lived oa a imine near
Johannesburg and was treated for tuberculous pleurisy
for six months. [t was only afier the histologivai
diagnosis of a mesothelioms had been mude that her
previous history was obtained.  In addition, it was
subsequentty learnt that her father (Cuse 22) hud been
born on the asbestos field and had a long mining history

The patient was born in the Griquatown district and
went to school ut Kuruman. She spent mast of her
vouth in the asbestos belt.  She has lived near Johinnes-
burg for 20 years,

In Muarch, 1958 this patient developed righi chest o
and rapidhy increasing shortness of breath. She wis
admitted 1o hospital and 2,500 ml. of shighily blaod-
sttined Mluid was removed from the rivhi chest. A
thoraceseopic examination wis carried one on July 27,
when o small biopsy was taken but this consisted ol
fibrous ussuc.,  Bronchoscopy was
neoplastic celis were observed in the bronchual wishiigs.
\l. tuberculosis was not cultured frum numerous speci-
mens of sputt. pleural Nuid nor from the bronchial
washings. She was admitted o a Johannesburg quraing
home on Qctober 1A, 1958,

Radtouruphs then showed massive thickening vi 1he
right pleura with fluid in the right chest. Al thuzacotonyy
(\Mr. Dennis Fuller) the parietil plewra was 2w thick.
“hard as roek™ and stripped with great ditliculty frem the
chest wall, The visceral peel stripped Curly easly Nam
the upper lobe but separation became morne dilicult v
the lower lobe where the peel was thicher  During the
Jecortication i necrolie Mass wis found i the pen-
chyma of the left lower lobe. At the buse, cuntlient with
the diaphragm and perhaps the mediastinum, was i hard
cragey mass which could not be removed. Hlistolagical
sections of the specimen revealed an adenond form w
tubulir mesothehoma.  Subsequently three specimeny
of sputum were examined for asbestos budies bul none
were found. )

The patient isstill alive (April, 1960), but her vonditien
is deterorating.

Case 22.—D.A B, a white mule, 68 years ul uge, amd 3
furmer. was the father of the presious patcnt.  Alhough
a diagnosts of pleural mesathehoma wias Nide i
Junuary, 1957 Q0 was oot uatit Suly, 1939 tha dewals ol
his exposme o asbestos wis ubtuined.

He was born in Griguatown and went Lo schoal then
He worked i Kurenuen, Postmasbarg amd Ceriuution i
untl the age of 62, Hetween 913 and 1932 e woi ke
Qs an Jasbestos muner underground nd e maostly
charee of Mlasting,  Hetween 1932 and 1933 he nmad m
the district but reinsned 10 4sbestos nuiamy Jrait 1943
[ AR

In Junuary, 1937 the patient consulted tas dodtor bo-
cause ofF lefteaided chest patn with cought and sleznt

nurmal and 8

huemoptysts  He wis réferred o the Johannesburg
General Hospuul Tor investigation.  The chest tihio-
graph showed gross pieural thickeamnyg with o binad
pleura} ¢tfusion on the lelt stde. He swas admatted 1o
hospual wnd on June 10, 1957 4 thoficoscome pletral
biopsy was taken,  This showed the features of s nesoe
theltota, On June 24, 1937 anatempt at decartwition
wits made  The lelt upper lobe wits sipped casily bt
the grossiy thickened pleura was 5o adherent o the
lower Johe thut the attempt wits abundoned. Sections of
the plevurn conhrmed the diugnosis of mesothelioma,
He Jied on December 13, 1937, :

Case 16, - A.NV.L o white naale, 30 yeirs ol age (bom
1906), was o farmer, who wis born at Griguatown and
went (o g villge school near an asbesios mine. From
1914-16 e transported wsbestos mdonhey saggons jrom
Hauy o Pricsha. Durnme these journeys he often shept on
wsbestus bags.  1n 1914 he worked in an asbestus mine
for a month.

The puticat bece sl Docember, 1935 with sague
substernat pam and dyspnocd. A eiesided pleural
elusion was dingnosed and he was referied 1 M), K.
Hremmer iy Pretoria.  There was no evidence of ntalig-
nancy an bronchial abd sculene Ciopstes. Some agcal
pleural thrckemng and a deise hoalogeneaus oty at
the Dase ol the 1a0 lupg was seen i the radiograph on
August 3. 1950, Thoracotumy {Mr. Brammen n
Fehruary, 1937 reveabed o thivchenad nodular pleura
with it Lirge msass on the kit diaghrozay A 2 sutheliona
wia seen on htstologeal section,

10 April, 1939 he was exaamined 1y Mo J DO Msanm
Konbericy who touad waidl nodales 10 che sabcatansous
Haste uved the neck and cheste A farae nem nuss was
fonund n the thoracoionmy wound and dtlass was present
i the 1ot by pochondroam. Mhere was gencralized
Wyiphadenopathy and numerows fnodules were present
on the tungue, Chiost taiographs shosed the lefuplewial
cuvity 10 be obliterated.  He was one of the few cases o
develup widespread ctastises,

A biopsy of une of the subcutuneous chest fudules
shoved 4 sitifar appeiiancs W those seen in e arginil
spevimien from the pleurit. The patient dicd on May 22
1959, Nu feciapsy was pertormed.

Case 24.--D.G., & white mude, 32 years ol aye (Burn

-

19230, by Wessi . . . e S ¢
224, by profession an accountant, wis bora in England

but cunie tu South Altica as an infant. He spent ins
cacly Chuldhowd s Raruman and et at B age o 7 He
later Guathiticd as o charieral aecountant i Kimoeley.
I 1943, st the auge of 22, e had been dodharged iedivally
WRAL (P the army becaose of o lott pleural aluston,
Nt theth 0or oo many sabseguent aodasions wele
acid-fast baadle founa, et i aputin o pleacad Qo
ths ond subecguent conitiat
aindiimg ol thye
Trinavaal,

with sbestos was the
Poaky ol an amesile ey e e

P Sopaamrer, 1533 1,0 coeplaned ol beti=seted chest
patns cod shortiness ol Beaath A eindiegeaphv ot the chiest
st sa latteming of fie daghiiaem oo tite it side watit
oBliteralion oF NG Codosneena sk aid thichormg of
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i, 11 . On September L1, 19%6.

]
’

( )om 1983 10 1987, A radioraph taken carly in 1950
. N

cshowed the descelopment of a left superior mediastinad
i shadow which enfirged progressively (Fig. 11) and later
¢ the do clopment of ditfuse noduluar pleural thickening
i on the ot Durime 1957 similar but lesy marked changes
1 deseloped on the right side (Fig. 12). He consented to
¢ bopsy in June, 1957, and, at operation. 3 ditTuse pleural

. i malitnanes was present.

i ‘ Sections of the panctal pleuri only were removed and
\ the .hmologx:;ll appearances were those of a muso-
{ thelioma. He dicd on October 6. 1987, A necropsy wis
L Aot performed.

} \ Case 30.—G.F., a white male. 30 veurs of age {born

: L1909, 1 a storckeeper, with a history of industrial

> . exposure.  He has never been near the Cape Asbestos

: . Fields. :

: [ He was born in Suuth West Atrica and lived there until

‘ -~ the uge of 21, From the age of 21 10 26 he worked in @

factory in the Cape as a builer-mither and fitter. He
- salunteered the information that he had worked con-

tinuously with asbestos, lugging pipes and boiters. He
o remarked thai the remosal of asdestos lagging from obd
pes creitted i very dusty atmosphere and that he would
couzh a lot at such work.  Between 26 and 32 yeurs al
° J o d9¢ ne worked ina fuctory in Jonunnesburye in 2 simhar
capadity but wis not evposed o such heiny dust con-
centratians.  For the past 20 years he had not been i
Ccentact wath asbestos. Enguines were nade from twe
i factors in the Cape o o the nature of the dabustos usedd
3
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F1us. 11 and 2. —Radiographs shuv g dereiapaicnt ol L Case 24

anyd these line revcalad that dacimg the rekesant purtoads
Cape crovdolite was exnclusively 10 use

Fle was lirst scen on Alarch 14, 1959 complamniag o1
cougl. gt ia the right chest Al teeent onset of breath-
lessniess. Theve pints ol tuid had been apfated hem
the pleara and cytologeal evaminidiun shawed the
prescice vl nsatigiant cells,  The radwgaph showad
marked pleural tuchening ard hvdra-pacumothoeas,
On March 17, 1959, o thoracosopy was dong.  The
pleura reit thickened and the fung was collupsed and
immubie  Several biopsics were tithen, These showed
the proscitee of a mesotheliom.  The underlying lung
showed the presence of asbestosis. He was treated with
nitrogen  Mmustard intra-pleuratly  and his conditen
eporanty improsed. When st cvannned he coms
plained of increased breathicssiwes,

Discussion

In 1924 Robertson denicd  the exbtenee ol
printary malignant nnour: of the pleura and cons
sidered then o be sceondury 1o g, Sinee then,
on the one hund, Willis (F948, 19353) and Start aad
Flinson (19371 have supported Robertsan™s views,
while on the other hand. primacy neoplastus ol this
aature have been desenbed by many authars
pecent sears. Those andluge Tobsissen 1193%
Sueden Bellont and Bovo (1370 Ly, Gadwon
(1957 the Unnted States. amd McCaaghey (1953)
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in Britain. Evidence in support of the mesothelial
origin of these tumours cun be found in the tissue
culture experiments of Stout and Mureay (1942} and
Sano. Weiss, and Gault (1950),

The variegated histological patteen of wmours

arising from the mesothelium of the pleura was

remarked on by Klemperer and Rabin (1931). Such
a variation is appreciated whea the multipotentality
of the cells lining coclomic cavities are considered.
Maximow first demonstrated this feiture in 1927,
Novak (1931} stated that the mucosa of ol parts of
the Mallerian canal and the germinal epithelium
were derived from these oells. Keusbey (1947)
showed that  in the embryo, the mesonephros,
metanephros, Wolffian body, genital ridge, and all
dependent urogenital structures are derived from
the mesothelium.

Campbell (1950) considercd the presenve of boti
epithelial and ‘mesenchymal elements a  magor
diagnostic feature. In describing the hiswlogy of
11 of these tumours McCaughey (1958) demonstrated
that either the epitheliat or. the mesenchy mal clement
micht predominate. He classified his cuses into the
following four groups: Tumours of epithelial
character: tumours of mesenchymal type: twmours
of mixed type: and tumours of anaplastic 1ype.

Using McCaughey's classification on our serics
of tumours, the majority are, as in Ciunphell's scries,
of the mixed type. Of the renutinder, a few showed
the papillary tubular structure of the “tumours of
epithelial character™, and there were several of the
anapiastic type. One case hud the appearances of a
“tumour of mescnchymiad type™ but even in this cuse
primitive wbular structures were seen.

Apart from the original case all the histologicul
diaenoses were made on biogsy nuterial. Three of
these biopsy findings were conlinmed wt necropsy.
In the remainder, we have hud o rely on clinweal
and radiological examination (o esclude other
primary sites of malignancy. .

Following the work of Meyer and Chatlee (1939,
1940), the possibility of demonsirating hyaturonic
acid in these tumours both chemically und histo-
chemically has been considered as a diagnostic aid.
Both these investigations are sult in an early stage
{Harington, 1959).

Preiiminary results of the histochenncul experi-
ments show that there is meachromatic substance
in both the stroma and glandular structures of the
tumours.  This metachrominia can be weversed by
incubation with testicular  hyaluromdase.  Thiy
material stains strongly with Hule’s (1946) colloidit
iron method. The periodic acid Schitl wechnigue
has given variable reuctions.  These resuits are not
specitic for hyalutonic uctd but  are  strongly
suugestive of its presence.
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The amount of metachromatic substance in these
wimouss has varied considerably,  This we think is
partly due to the fact that until recently we had not
apprecisted the sotubdity of hyaluronic acid in
aqueous media and the majority of these tumours
were fixed i 107 formol-saline.  Further, Lison
(1953) states that the metachromasid of hyaluronic

sacid s optimad at a concentration o 1:10.000 and

gradeatly decreases ot higher levels.  SWhen the high
concentrattons that Meyer and Chatlee (1939, 1940)
found in their tumours are considercd, this variation
in metachronuitic propertivs scems to have been
puctizily expluined. In addition, with the great
ditferences in the histology of-the svarious lesions, it
would be logical to expect certain tumours with a
marked adenoid appearance to secrete more than
those with an essentially non-glanduliar structure.

Three of the five autapsies perfurmed showed:
evidence of peritoneal metastases.  In the other two,
intru-thoracie spread was observed, in one cuse to the
other tung and chest wall, und in the second to the
mediastinal lymiph gliinds and pericardium.  Biopsy
evidence of metastases has been obtained in two
cases; one frum the omeatum and the other from the
subcutaneaus tissue of the chest wall; while a third
patient developed an implantation nodule in the
thoracotomy scar which shuwed i similar .lppearancc
to that of the previous biopsy specimen.

The first recorded case of carcinonta-of the lung
assoctuted with asbestos wius described by Lynch
and Smith (1935). By 19535, according to Doil, a
tatal of 61 cases had been repored.  lacluded in
these cuses was one mesotheliomu.  Cuartier ¢1952)
nentioned (wo cases ol difrus e mesuthelioma from a
Canadian: chyysotile mine. A furthee three cases
were deseribed by san des Schoot (1938).  Un-
fortunately no indication is given i the literature
regarding the (ype of usbestos (u which the majority
uf recurded cases of carcinonta were eaposed.
Howeser, discussion with managemant and medical
oflicers ol two of the factories, in which the majority
of the cases reported in Britaia were employed,
suggests that most of these workers were handling
Shrysotile asbestos (Wagner, 1958). The pombmty
thut some of these people may aiso hive been
evpused ta crucidolite dust ciunnot be excluded.

Attenipts to produce wimours in experimental
amimals by expasing then (o asbestos dust han e been
mande, Vorwald aad Karr (1938) were ansuccessfud.
Lynch, Melver, and Cain (1957) suceveded in pro-
ducing tumours in mice, but lung neaplasms in his
control animals were fur 100 numerous for the
Tesulls W be vonsidered significant.  On the other
hand  Schahl  (1959) working in Druckrey's
laboratory has teen able 10 praduse sircomas in
futs.  Thin has vccurred after subcutaneous and

P

- m— p e

———— i gy e VY ), G b g e Sn | wmls give RS A (e Sl e tees e
e = . ! .




AR RIS o
\ 2 f’ \ < : > i
.3 ) Nz ‘
& ; Aranit otz ;
I :
~
DIFFUSE PLEURAL MESOTHELIOMA e

intraperitoneul inoculation of both asbestos fibres
and dust. He states that “mineral asbestos™ was
used but does not namie the variety.

{n our series of mesotheliomata, histofogical
evidence of asbestosis- has been observed in ¢ight
of the 10 cases in which lung parenchyma was in-
cluded in the specimen examined, No lung tissue
‘was presént in the biopsies from the remaining
23 cases. [t was only in the four cases that came 10
necropsy that {arge 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 asbestos bodies. fragments of tibre, and

- dust immediately below the pleural elastic laminae

the pathogenesis of the tumours. However, it is

- more probable that this distribution is a result of the
marked atelectasis.  Similar features have been
obsenved in atelectatic tungs of ushestos miners in
which no mesotheliomas have been observed.

; Pleural fibrosis has been u common finding in
cases of asbestosis and in some cases large pleural
plaques measuring up 10 10 cm. in thickness have
- seen. These plaques. which were tirst described
{fovne (1931, hasve been obscrved following

sure to both amosite and crocidolite asbestos

uusts. [n these cases of benign pleural thickening

- b e e e e WD aem petuas Prim AP o mm Semee gy o o G——
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" in these specimens, might have been significant in-

{Table 3). Eighteen of these 25 cases were boin tn

the vicinity of the mines and two acrived in th.c
district as infants.  OF these 18 people {1 admit
definite childhvod exposure to the dust and (wo

others were exposed industrindly ia later life. In

addition two patients with childhood eaposure later
wurked ia the asbestos punes.  Three cases arrived

‘in the region at an older age but were emptoyed cither

on the mines or in transporting asbestos, A fusther
three of these 23 cases have had industrial exposure,
and in only one case do the rclatives deny any
exposure to asbestos dust,

The Tour industrinl cases are signiticant. Two
of the patieats were faguing locomotive boilers and
one wis lagging steum pipes, A man, who was an
upholsterer by trade, was employed in making
fice-proof clothing from 193Y-1945.  As far as can
be ascertained these people were never in he
Griqualand distsict.  These tindings tend 10 add
support to ashestos being the common fuctor in the
development of these tumours, ind to counter the
supgestion that there may be same other environs
menial cause in the region of Grigualund \ust.

I asbestos dust is a factor in the occurrense of
these tumours, similur cases might have been ex-
pected from the neighbourhood of the Transvanl
:isbestus mines in the Pictersburg and Lydenburg
districts, where crocidolite and smosite asbestos is
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no evidence of stromal metachromasia has been  mined.  Awcording to Yermuas (1932, crocidolite %
observed, ' and amosite occur in the same seiuns in the Pieters- -
In all the histological sections of pleura examined  burg district.  As can be seen from Tabic 1, amosite A
in the cases of these mesotheliomas and in more  is similar in composition to crocidubite. In the past
than 100 cases of asbestosis. no asbestos bodies,  lour years the lungs of 24 cases of asbestosis Irom 24
fragments of fibres, or dust have been observed  the Lydenburg Jistrict have been eramined.  In a3
besond the pleural elastic laminae. this material wo cases of deno-carcinoma have : 7"“_;
Three patients from the Kuruman district, with  been obscrved.  The one was in i white miner with =
clinical and radiological features consistent with 19 years' service, who had an adenu-carcinnma 4
those of diffuse pleural mesothelioma had markedly  asising fran a bronchus.  The other case was U k]
abnormal cells in the pleural fluid. These cells Bantu miner who had a pesipherid tumour. No { A
showed no specific features 1o distinguish them from service record was obtiinable in this case.  Onb b
cells originuting in secondary malignant pieural on¢ case of asbestusis has been reccived from the -
deposits nor from the grossiy atypicul cells some- Pictersburg arca.  All of these mea were actually .
times seen in non-malinant pleural effusions. As  employed on the msines ae the time of death, the g
no biopsy OF autopss cxaminations were obtained in majurity having had a refatively short seevice,  Our L
these cuses they hase been excluded from the series. lindings suggest thut mesothelioma oceurs 20 to 0 "
: The putholagicul evidence for associating these  years or more after exposure 1o dust.  Uniil com-
. wmours with asbestos exposure is not conclusive. paratively recently the minmg in the Transvaal o
. Aspreviously stated, only in eight of the 33 cases has hias been o a snadl scale, and there were no settle- >
¢ evidence of asbestos been demonstrated. Of these,  mwents in the vicinty of the mines.
six had a detinite mining history and one had been The lungs of 20 iabostos miners froan the Cape a
I exposed to asbestos while lugging steam pipes. The  Asbestas Ficld huve been exaniined, i whom o Xl
! other case was born in the Kuruman district and mesothelionut was abserved.  One aatapsy specnnen ;.f
nothing else is known of him, until his arrival at a  comsisting of three fragments of - fung showed g{
. Witsatersrand gold-mune at the uge of 23. In the asbestusis and dn adeno-carcinaima, Radtological o)
! femaining 25 cases we can only present circum-  beatures of asbestosis huve been obseeved 10 many _0'3
o~ Wtial evidence of exposure (o asbestos dust  muners frant This region. wiahoul any stiggestion of -
é ;
. : !
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TabLe 3
'DIFFUSE PLEURAL MESOTHELIOMA: ASSOCIATION Wil ASSESTOS
w 2 3 W ) o 1® ® o | a4
: . . | Sunat
Year Age Barn an T Diagoencd . MHistolugwal )  fFram
Case No. of . at Rave Sex  Asberun Awbestas Eapustie on Nucropsy  Evidenes of § iscd
Berth Diagnosis Ficids - thopay Asbestosis | SOl
1 1 ' lw
e e e _. e . - . e —
1920 36 . B M Other history unknown until caine to the wie- . '
R . watersraad at the age of 23 ; - . ' : ! Lo
2 5 190) L4)  MXD M Mincy asbestos from 1930-33; left arca vt the ]
age of 27 . - A - ;3
3 1902 3 ] F l.iw?:lmhole Volc in @ locution neag an asheatos : ; "‘
mi ' . - - i
4 1896 b1 ] w F Lived on asbestus ficlds uatil the sve uf 5 . ; *
. - worhed in asbestos warchouse 1916-20 ' : - - , r l
S 1928 n - B M - Speni all his warking ive in the yicinity ol puies | - [ - v
é 190} 33 W F - Lived all her Lif¢ in the vicinity of mincs ] - -~ - :oBs
? 1920 36 w M - Lived ait his life in the sicinity of auncs; warked ! ! i ‘
2% o nuner ' - . - [
8 1594 63 MXD  F From tlie age of 24 lived in a villuge sert g losat | '
: sancy; often vistted nupes; walched catibuig @ .
: outside houses - Vot
9 e 82 MXD M Whole Life spent Aear Anacs. Biggnis wells ) . H
10 19 49 W M Lined ut the mine frotn age 7-17 yeass played '
on Jumps and in minc as ¢ boy, rewurned 1o
assist (rom age 21-25 . ]
1" 1898 40 MXD M Whote life speat neass mines. Mines 1933.) . 1 L
12 1910 43 u M v Lived near aunes wotib the age of 17: wuner 3927 B b Sui{
] 1909 $0 W ¥ 1 Lived nest imne watil the age ol 21, playesl wan ‘ .
fibee as 3 child . :
14 1918 10 B M Whole Lile tpent nedr wincs e 19831, )
plisynd an Jumps 4 & <hid ' - ] A\
15 1916 12 W F ' Davghter of Case 22: lised at aune wntt) age ol
U, wens 10 school near cakbunig sheus ! ) Sud db
16 1896 60 W M Went ta schuol neag inines; wransporicd asbestos
1914-16 [ ! [ l
17 191 48 MXD F Lived 41 majof wigcn foue alh age ot 15,
several subsequent visity - TR
18 1920 38 8 3 Whul:s lélc s the vicanity of the nines; puner
1945-48 ‘ -
19 1922 17 MXD M Family lned ol mine; nuaef 1938-1939 | Sui
20 1906 3 W F Spent whale lile in vitlags on wagon tuwte v H
. Rinibetley - ]
n 1912 43 W [N Lived in the vicieiy of s until the age o8 160
R ottcr. an dumps #s a chid . - , 1
2 1859 68 w Whuic he 1 the vignsy Ot e enes,  aer ] {
121332, and 194852 - 3
) 1893 63 W F Lived 1n the sivinity of the eignes il the age . l
. W W -
p 1922 18 w hY ] Laved s the viviany o' 3 pull fran the sge ol 172 .
plascn un the duingy 43 4 labd L]
25 1699 <0 W F Lived i 3 Mining ared I1Om the wgs of W10 18 '
years: after 1918 spent whoule hile 1 same *
Lasea ws Case 24 Sull
26 1898 a9 W M sinve aud transpotied dtizstus frons 1929-3) .
as OrErscer . |8
2 1903 2 W ™M Boen w Nagth West Cape; tadspoficd axbentay
. . froum 49201.24 0 [H]
3 134 60 W M Liveu whole luc va fuem 16 otisng aren foant . i
the age o 12 wanspuricd asbesti, 1916-21 - i Sub
29 1913 4 W ™M Mantsning iictmusive botlery Wi - - ! HS
X0 90y 0 W M . Mointaimng scaf gipes 8 ceplisine Tactarica R
- 1930-40 R ih
n [E2R) 44 W M v Warked as fitles  un falwdyy arastaing .
Jocomotive boilers, Jates uthnow - ¢ (I
32 1908 49 W ™M Aabosg Jsbestos blunksts lor the A Forse N '
1931045 , - |
.3 1890 S9 w f Ao history OF €Apisdi€ 10 asbesios : - [ 4
KEYS: Column 3— Columin & Cuolamn 9 -- Coturau 10 N
Rave: W + Whue BotN BA asDEiy Hetds cs Nealups; dane . l'm.u\.-hmola;x;alouq'
MAD Aiced (Colouredt Nol B on asbosies Necrofss POL G of arbestuns
B . Hame nelds e Only sinatl fregments ol Nu fung Lssut subainet °
¥) Unkeasi panital pleurs subsnatied au 1]

wmour formaton.

1959).

However, pleural insalvenment ol
has been a comman finding these cises tHurwite,
[t is possible that there has nut been
sufficient lapse of time after ¢
development in these Cases.
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thoracic surgeons and pathotogists in Johannesburg, Marting. O. (19561, Erun . Transy. Munwe owd. 00’ 1y 35, 61,

; Masinaw, A. U921y drch, eap, Letltorsch, 301
Pretoria, and Durban. McCaughey, W. F. (1958). 1 ‘;’.nh‘ Bucr, 16,517
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Higginson. J.. and Oeutle, A. G. (1957), Actu Un. int. Cunar., 13,94, L
Hurwitz, M. (19890, Proceadings of International Contirence o
Experis  an  Proumovanionds. Johanncsburg, Fcb 1939, . ,\ddcndum

Churchill, London. (la the press.) . . . .
Keashey. L. E. (19471 dmer. J. Puch., 13, 8TL. By the end of June 1960. i total of 47 ¢ases of

Kkmpcict.‘sl:. and Rabin. C. B. (1931).  drch. Puth. (Chuean,

N ILI..1 S . . mesothelionma had been identified.  In 45 of these

ison. L. (19831, Histcohunic ¢4 Cytochinic Animaler, pp. 332-) a possible ussociation with exposure to crocidolue

Lynch, K. Mo and South, W, AL (L1935, dener. J. Canver. L4, S0 43 bee stabbishe s Cuse & vy o

Ly, K M g S, et Tr A v dar. has been ;>1abhxl\-.d. In one case a mesothelion
Hiueh, 18, 20" of the peritoncum was present.

THE JULY (1960) 1SSUE

‘ The July (1960) issue contains the following pupes'—~-

Decompression Sickness during Construction of the Durtford Tusnel. By £, Campbell Gioldisg, P. Grafliths,
H. V. Hempleman, W. D. M. Paton, and . N. Walder. )

A Comparison of the * High-altitude ** and *¢ High-pressure *' Syndromes of Decompression Sichness, By
M. de G, Gribble, ' ' .

Phosgene Poisoning Causcd by the Use of Chemical PPaint Remwovers Containing Methylene Chloride in
i-ventilated Rooms Heated by Kerosene Stoves. By W. B. Gerritsen and C. H. Buschouna.

A Study on the Acute Toxicity of the Tri-aryl Phosphates Used as Plasticizers. By H. F. Bondy. £ ). Ficld.
A. N. Worden, and J. P. W. Hughes.

Aerosol Inhalation of CaNa,E.D.T.A. (Mosatil) by Workers Constantly Exposed to Lead Poisoning. By
L1, Petrovi¢, M. Stankovi¢, M. Savicevie, wud D Poleti,

A Biochemical Study of the Urinary Protein of Men Exposed to Metaltic Mereury, By §. C. Smith and
Agnes R, Wells, ’

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

Clinical, Bronchographic, Radiological, and Physiotugical Observations in Tefi Cuses of Asbestosis. By
G. L. Leathar. )

The Measurentent of Occupational Mortality. F. D. K. Liddell

Obscrvations on the Occupational Life History of the Coul Face Worker at Two Colliesies. 8y O. P Lidmonds
and D. S. Kerr.

The Assessment of Electroencephalographic Changes and Mewory Disturhances in Acute tatoxications with
Industrial Poisons, By B. Chatupa, J. Syakovit, and M. SavCik.

Book Reviews.
A aumber of copies are still avaitable awd aay be votied feain dic Publishing Matago, Bitish
Medical Associxtion. Tavistock Square. W.C L price W75 6.
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